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Preface
Rolling hills, chromatic extravaganzas in fields, rustic farmhouses. And cypress trees. Thus 

the.Tuscan.landscape.has.fascinated.the.world..And.yet,.the.nature.of.Tuscany.is.more.than.
this..The.surprise.of.snow-covered.peaks,.ponds.and.lagoons,.Mediterranean.underbrush.that.
grows.right.on.the.sea.shore,.woods,.and.a.countryside.still.marked.by.millenarian.cropping.
expertise, that is reflected in our world famous art and handycraft traditions. 

To.protect.this.heritage,.of.which.we.are.proud,.Tuscan.region.has.adopted.strict.environ-
mental.regulations,.setting.up.resolutely.protected.parks.and.reserves.that.are.not.oases.in.
the.desert.but.links.in.a.network.that.covers.all.the.environmental.systems.of.the.region:.Apen-
nines,.hilly.inland,.wetlands,.coast..The.system.of.protected.natural.areas.of.Tuscany.includes,.
national.parks,.state.and.sea.reserves,.wetlands.of.international.importance,.regional.parks,.
provincial.parks,.provincial.reserves,.protected.natural.areas.of.local.interest..In.actuation.of.
the Community “Habitat” directive (92/43/EEC), 120 sites have been identified and classified 
as having community importance (pSic) and 30 as areas of special protection (Zps), 15 of 
which correspond to pSics. These are joined by 15 sites of regional interest (Sir) and 7 sites of 
national interest (Sin). The totality of these areas is an integrating part of the national ecological 
network.and,.in.the.Community.perspective,.of.the.Nature.2000.European.Network..

Tuscany,.with.a.population.of.three.and.a.half.millions.inhabitants,.hosts.every.year.more.
than.41.millions.tourists.overnights,.that.contribute.to.the.gross.domestic.product.by.7%..Nature.
based.tourism.in.Tuscany.is.a.very.important.and.strategic.sector,.as.in.our.heritage.art.and.
nature.are.strictly.linked,.and.often.impossible.to.distinguish..Since.this.region.has.a.famous.
naturalistic.landscape,.tourist.will.be.never.disappointed.by.the.promise.of.a.green.scenery.

Tuscan.Region.has. therefore.welcomed. the.proposal. to.organize.here. this.4th.edition.of.
MMV, being the first one out of Central European countries, and to do it in cooperation with 
CNR.–.IBIMET,.an.Institution.already.strongly.engaged.with.us.on.projects.related.to.environ-
ment,.production,.and.social.issues,.and.that.is.nowadays.widening.its.research.interests.to.
tourism,.also.for.its.potentialities.in.underpinning.rural.development..

We.expect.that.a.more.consistent.engagement.on.natural.tourism.by.the.decision.makers.
will.follow.this.MMV4.conference..Tuscan.Region.will.be.happy.to.promote.further.initiatives.to.
foster.meeting.and.discussion.among.scientists,.park.managers.and.decision.makers,.and.will.
see.with.favour.new.projects.on.environmental.and.green.tourism.

Paolo Cocchi
Regional.Councillor.

for.Culture,.Tourism.and.Trade
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Presentation
The. sustainability. of. human. activities. is. becoming. indispensable. for. mankind’s. survival.

on.our.Planet..Natural.phenomena.take.place.according.to.rules.that.cannot.be.ignored,.but.
carefully. taken. in.account.when. taking.decisions.on.how. to.satisfy.primary.and.secondary.
needs. The ongoing climate change is one of the first consequences of an excessive use of 
fossil.fuels,.and.of.a.market.economy.in.which.consumption.is.not.any.more.the.means,.but.
has.become.the.aim.of.economic.activities..The.progressive.industrialization,.that.took.place.
in the last few centuries, has in a first step satisfied the needs for affluence of huge numbers 
of.people,.creating.jobs.and.giving.origin.to.the.welfare.that.has.characterized.the.Western.
countries.in.the.XX.century..An.acceleration.of.this.model.has.lead.to.increase.consumptions.in.
an uncontrolled way, so to increase the economic flows on which indexes such as GDP, used 
to.evaluate.countries’.economic.wellness,.are.based..The.mass.media.society.has.imposed.
behaviour.models.and.systems.of.values.driven.by.the.market,.and.not.by.people’s.needs,.
inducing.consumption.mechanisms.that.are.often.incompatible.with.a.reasonable.and.balanced.
use.of.limited.resources..Moreover,.the.unsustainable.behaviour.models.have.been.extended.
in a few decades from a few hundred millions to billions people, with undeniable consequences 
for.the.planet’s.health..

Tourism,.as.well.as.all.human.activities,.is.part.of.this.matter..A.glance.to.its.origins.and.history.
shows.how.it.responds.to.the.human.curiosity,.to.the.desire.to.see.new.countries.and.different.
ways.of.life;.this.was.true.for.ancient.times.travellers,.for.medieval.pilgrims,.for.the.rich.British.
tourists. that. in.relatively.huge.numbers.visited.Italy.at. the.turn.of.XIX.century,.and.this.was.
often linked, in the past centuries, with trade activities that required trips to remote countries, 
such.as.the.case.of.Florentine.fabrics.merchants..Tourism.too,.in.the.most.recent.years,.has.
become.a.consumable,.supporting.a.relevant.commercial.network;.yet,. the.dominance.of.a.
mere.consumption.scheme.has.led.to.neglect.the.cultural.aspects.of.tourism,.the.understanding.
of.sites’.history.and.of.different.cultures,.the.full.appreciation.of.the.cultural.content.and.of.the.
quality of typical products, thus enhancing commercial aspects at the lowest level. 

Politics.are.nowadays.more.and.more.dependent.upon.economy,.and. the.short-sighted.
interests.of.involved.stakeholders.are.often.less.and.less.used.to.build.up.strategic.plans.for.the.
future,.their.action.being.usually.limited.to.the.management.of.everyday.problems..

For tourism, as well as for other economic fields, we need to start a reflection, through 
research,.not.only.to.exam.its.role.in.the.light.of.sustainability.parameters,.but.to.bring.it.back.to.
its.original.raison d’être,.redeeming.it.from.the.aberrations.of.a.slobbish.consumerism.

The.Ente.Cassa.Di.Risparmio.di.Firenze,. that. together.with.Regione.Toscana.supported.
the publication of this volume and the organization of this Conference, has initiated a reflection 
about sustainability, as refereed to a number of different economic fields, such as agriculture, 
handicraft, energy production, and has established an Observatory of Craftjobs in art, fashion, 
small enterprises and tourism, aiming to promote high quality productions having a close link 
with.local.history.and.being.based.on.craftsman.creativity,.and.to.support.the.role.of.local.minor.
museums.

In. the.above.mentioned.perspective,. the.debate.of.experts. from.all.over. the.world,.and.
the.gathering.of.contributions.from.researches.aiming.to.focus.the.links.between.tourism.and.
territory,.may.represent.a.relevant.step.in.the.construction.of.a.new.millennium,.in.which.the.
real.values.on.which.human.action.must.be.based.will.be.reconsidered.and.used.to.establish.
local.economic.growth....

Giampiero Maracchi
Chairman.of.Fondazione.per.il.Clima.e.la.Sostenibilità
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Presentazione
La. sostenibilità. delle. attività. umane. diviene. una. condizione. fondamentale. per. la.

sopravvivenza. del. genere. umano. sul. pianeta.. Se. da. una. parte. infatti. vi. è. la. necessità.
di.soddisfare.bisogni.primari.e.secondari.di.ogni.uomo.dall’altra.è.indispensabile.che.ciò.
venga.fatto.a.partire.da.un.esame.accurato.dei.fenomeni.naturali.regolati.da.leggi.che.non.
possono.essere.ignorate.pena.gravi.conseguenze..Il.cambiamento.del.clima.a.cui.stiamo.
assistendo. è. uno. dei. primi. segnali. dell’impatto. delle. attività. umane. sul. pianeta,. dovuto.
all’uso.esagerato.dei.combustibili. fossili.e.soprattutto.a.un’economia.di.mercato. in.cui. i.
consumi sono divenuti non il mezzo ma il fine dell’attività economica.

Il.graduale.processo.di.industrializzazione.degli.ultimi.secoli.ha.soddisfatto.in.un.primo.
tempo l’esigenza di masse di persone che fino ad allora non avevano avuto accesso ad 
un relativo benessere, e nello stesso tempo ha generato occupazione dando luogo a quel 
“welfare” che ha caratterizzato il XX secolo nei paesi occidentali; l’accelerazione di quel 
modello. ha. però. portato. ad. aumentare. a. dismisura. i. consumi. in. modo. da. aumentare. i.
flussi finanziari che sono alla base di indicatori correntemente utilizzati dai governi per 
valutare.la.salute.della.economia.come.il.prodotto.interno.lordo..La.società.mediatica.ha.
imposto.modelli.di.comportamento.e.sistemi.di.valori. in.cui. l’elemento.guida.è.divenuto.
prevalentemente il mercato e non i reali bisogni della gente. Un approccio di questo genere 
ingenera comportamenti spesso inconciliabili con un uso ragionevole ed equilibrato delle 
risorse. Questo modello inoltre che nel secolo scorso riguardava qualche centinaio di milioni 
di.persone,.viene.oggi.adottato.da.alcuni.miliardi.di.persone.con.conseguenze.assai.gravi.
per il pianeta. Anche il turismo, come tutte le altre attività, non sfugge a questo schema. Uno 
sguardo.alle.origini.ed.alla.storia.del.turismo.ci.mostra.come.esso.risponda.alla.curiosità.
innata della natura umana di vedere paesi e civiltà diverse: questo era vero per i viaggiatori 
dell’antichità,.per.i.pellegrini.del.medioevo.e.per.i.ricchi.inglesi.che.visitavano.l’Italia.alla.
fine dell’ottocento. Spesso inoltre si associava alle attività commerciali come quelle dei 
mercanti fiorentini del 400 che per il commercio dei tessuti avevano bisogno di viaggiare 
in.terre. lontane..Anche.il. turismo.come.molte.altre.attività.è.divenuto.oggi. in.prevalenza.
un bene di consumo, sul quale si basa una vasta rete commerciale che va dalle agenzie 
di.viaggio.alle.compagnie.aeree,.dagli.alberghi.ai. ristoranti,.dai.venditori.di.souvenir.ad.
altre.categorie.del.commercio..Così.facendo.la.motivazione.prima.è.stata.deviata.verso.un.
puro schema di consumo che non tiene conto né dei contenuti culturali, né della qualità e 
del.contenuto.culturale.dei.prodotti,.né.della.comprensione.della.storia.dei.luoghi.e.delle.
singole.culture,.e.che.soprattutto.tende.ad.esaltare.un.aspetto.commerciale.di.bassissimo.
livello..Purtroppo.la.politica.è.sempre.più.dipendente.dall’economia.e.dagli.interessi.spesso.
miopi.delle.categorie.coinvolte,.ed.è.sempre.meno.capace.di.avere.visioni.strategiche.del.
futuro limitandosi a gestire i problemi del quotidiano. 

Anche per il turismo come per altri comparti è dunque necessario avviare una riflessione, 
attraverso.la.ricerca,.che.lo.confronti.con.i.parametri.della.sostenibilità,.ma.che.più.che.altro.
lo.riconduca.alle.motivazioni.vere.liberandolo.dalle.aberrazioni.di.un.consumismo.cialtrone.
e fine a se stesso. L’ Ente Cassa di Risparmio di Firenze, che insieme alla Regione Toscana 
ha contribuito alla pubblicazione di questo volume e all’organizzazione della Conferenza, 
ha avviato una riflessione sul tema della sostenibilità per una serie di comparti economici 
quali quelli dell’energia, dell’agricoltura, dell’artigianato, con la creazione dell’Osservatorio 
dei.Mestieri.d’arte,.della.moda,.della.piccola.e.media. industria.ma.anche.del. turismo.e.
con la valorizzazione dei circuiti museali minori e la promozione di produzioni di qualità 
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che.siano.ancorate.alla.storia.dei.territori.ed.alla.creatività.degli.operatori..Il.confronto.di.
studiosi provenienti da ogni continente su questi temi e la raccolta dei contributi derivanti 
da un progetto condiviso di ricerca sul turismo legato ai territori, s’inserisce in questo 
contesto.rappresentando.un.momento.importante.della.costruzione.di.un.nuovo.millennio.
che.riconsideri.con.attenzione.i.valori.fondanti.dell’azione.dell’uomo..

Giampiero Maracchi 
Presidente.Fondazione.per.il.Clima.e.la.Sostenibilità

Presentazione
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Introduction
Antonio.Raschi.and.Sonia.Trampetti

MMV4 conference reflects a significant trend: management and monitoring of visitor flows in 
recreational.and.protected.areas.are.topics.of.growing.importance.worldwide.

As.the.IUCN.and.UNEP.statistics.demonstrate,.the.global.number.of.existing.protected.areas.
is increasing. A positive trend can be also observed in the UNESCO selection of natural world 
heritage.sites..To.these,.we.must.add.numerous.smaller.areas.that.also.have.special.natural.or.
cultural.heritage.values,.but.do.not.have.a.special.protected.status..Many.of.these.areas.do.not.
only.serve.the.protection.of.natural.and.cultural.values.or.biodiversity,.they.are.also.important.
points.of.attraction.for.tourism.and.recreation..These.areas.must.be.professionally.maintained.
and.managed.if.they.are.to.conserve.their.natural.and.landscape.values.in.the.future.

These.proceedings.reveal.the.increasing.attention.on.important.issues.and.contain.contribu-
tions concerning five central themes:
1..Local.community.and.nature.based.tourist,.regional.development,.social.and.economic.im-

pact.of.recreational.tourism.
2..Social.perception.of.landscape.and.sustainable.development..Visitor’s.preferences.and.ima-

ges.of.nature.and.wildlife.
3.. Impact.of.recreational.activities.and.tourist.use,.wildlife.disturbance.and.models.of.social.

carrying.capacity.
4..Tools.and.needs.for.advancement.of.research.in.visitor.monitoring.methods,.visitor.model-

ling.and.data.management,.methods.for.simulating.recreational.behaviour.
5. Significance of visitor monitoring data for management, planning and policy and for visitor 

information.
These.themes.are.discussed.by.scientists.and.managers.from.almost.30.countries.and.we.

are pleased to welcome so many to this MMV4 conference. This active participation confirm 
the.involvement.in.the.network.of.experts.that.has.been.developed.to.such.prosperity.in.few.
years..

As.far.as.the.MMV4.topics.communication’s.strategy.is.not.enough.prominent.at.this.stage,.
but.we.believe.this.attention.should.be.improved..This.will.be.our.suggestion.for.next.edition.

The.following.proceedings.contain.the.contributions.which.were.accepted.for.presentation.
at.the.MMV4.conference..The.short.papers.made.by.the.invited.keynote.speakers.are.also.
included..

In order to guarantee scientific quality, each submitted presentation was given a blind re-
viewing.by.two.international.experts.who.read.the.contributions.critically.and.commented.them.
anonymously..Many.were.accepted,.others.were.returned. for.a.minor.or.major. revision..As.
linguistic quality was not a criterion for acceptance, the contributions were edited in the com-
pilation.of.the.proceedings..We.would.like.to.give.sincere.thanks.to.all.the.reviewers.for.their.
support.

At.this.point.we.would.like.to.recognize.all.those.who.contributed.to.the.success.of.the.MMV4.
conference..Special.thanks.go.the.partner.institutions.in.making.this.conference.possible..We.
thank.the.members.of.the.International.Steering.Committee.for.their.valuable.guidance.and.
suggestions.

Last.but.not.least.we.would.like.to.thank.session.and.workshop.chairs.as.well.as.all.the.con-
tributors, upon whose work the scientific quality of the MMV4 conference depends.
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Tourism as a conservation tool
Ralf Buckley

Abstract — Tourism and conservation interact principally through public visitation to public protected areas. In 
addition, however, tourism can generate funding and political support for conservation in multiple-use areas, 
community conservancies or private reserves. These tenures are likely to prove increasingly important for con-
servation under growing pressure from human population growth and anthropogenic climate change. The most 
successful model seems to be through up-market wildlife-watching lodges in private reserves adjacent to larger 
public protected areas in developing countries. Private companies such as Conservation Corporation Africa and 
Wilderness Safaris, operating principally in sub-Saharan Africa, have developed successful business models 
which do also make significant net contributions to conservation of biological diversity. 

Index Terms — Connectivity, funding, ecotourism, wildlife.

——————————   u   ——————————

1	 IntroductIon

The tourism and conservation sectors 
exist independently of each other; nei-
ther exists to serve the other; and to a 

large degree they operate with little interac-
tion or overlap. Where they do overlap sig-
nificantly, however, the interactions between 
them become critical to both. The largest 
area of overlap is public visitation to public 
protected areas, the principal focus of the 
MMV series; and the most critical aspect of 
the interaction is indeed the monitoring and 
management of visitors to minimise their im-
pacts on protected-area ecosystems.  

My aim here, however, is to identify other 
areas of overlap and other types of interac-
tion, and to examine how they may be rel-
evant to the MMV mandate. In particular, I 
focus on the role of tourism as a tool rather 
than a threat to conservation. It is important 
to note at the outset, however, that whilst this 
role may become more significant in future, it 
is as yet rather small. Mainstream research 
in parks and recreation ecology and man-
agement, the core disciplines of most of the 
MMV constituency, is still the main game for 

tourism and conservation, and will remain so 
for a long time yet. My aim here is to draw 
attention to some new and additional direc-
tions, but this does not mean that we should 
neglect our traditional interests.  

I shall approach my task in three main 
steps. The first is a brief structural overview 
of the tourism and conservation sectors re-
spectively, to identify the scale, types and 
characteristics of major interactions, and their 
current and potential significance in develop-
ing and developed nations respectively.

This is intended to provide a context for 
the second step, where I present some ex-
amples and case studies of the various mod-
els and mechanisms used to harness tourism 
as a tool in conservation. Finally, I attempt to 
forecast how these approaches may increase 
or decrease in significance in future, as the 
global climates and economic structures con-
tinue to change.

2	 defInItIons,	structures	and	InteractIons

Both tourism and conservation can mean dif-
ferent things to different people, so the first 
preliminary is to define what is included here. 
For tourism, the key definitional issue is that it 
includes individual leisure and holiday travel, 
and this in turn includes holiday visitation to 
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national parks and other conservation areas. 
Many visitors to protected areas, however, 
especially for parks near to urban centres in 
developed nations, are local residents mak-
ing day visits only. These are counted in park 
visitation statistics but not in tourism statis-
tics.  For conservation, the key definitional 
issue is that it includes all measures and ef-
forts to conserve biodiversity and ecosystem 
services on all types of land and water tenure, 
including all private and public holdings and 
landscape-scale connectivity approaches as 
well as national parks and other public pro-
tected areas.

In numerical terms, whether counted in 
tourists, visits or expenditure, the bulk of 
the tourism sector is urban. There is a large 
and financially significant outdoor subsec-
tor, estimated to comprise about one fifth of 
the industry worldwide. This corresponds to 
an annual turnover of the order of one trillion 
dollars (US) globally, including mechanised 
equipment and fixed‑site resorts, but not as-
sociated residential development. Most of the 
outdoor tourism sector, however, is adven-
ture rather than nature-based. It includes a 
number of large-scale mechanised activities 
with high environmental impacts which are of 
course familiar to members of MMV. Most of 
the activities occur on land and water outside 
protected areas, but they have conservation 
impacts nonetheless, and some do also take 
place inside particular protected areas.

Contemplative nature-based tourism 
forms one component of the outdoor tourism 
subsector, smaller in economic terms than 
mechanised adventure activities but prob-
ably larger in the number of individual people 
involved, especially in older age groups. This 
component includes the majority of visitors to 
public protected areas. Ecotourism is a small 
segment of nature based tourism, including 
both commercial and non‑profit operations 
and defined by additional management, edu-
cation and conservation criteria [1].

The core of global conservation efforts 
consists of the formal public protected areas 
in the national reserve systems of individual 
countries, as recognised by IUCN. Since 

these formal reserves cover only a tenth or 
so of global land area, however, conserva-
tion also depends on remnant ecosystems 
in other land tenures, which are undergoing 
continuing attrition [2]. As a result, and given 
the increasing political difficulties in expand-
ing formal protected area systems in coun-
tries with growing populations, conservation 
efforts have begun to include various land-
scape-scale connectivity approaches [3]; 
[4]. These include both community and pri-
vate landholdings [5], and public forests and 
rangelands nominally allocated for multiple 
use [6]. The relative scale and significance 
of different land tenure types for both tourism 
and conservation differ greatly between con-
tinents and between developed and develop-
ing nations. In addition, there are remote wil-
derness areas either within or outside national 
jurisdictions, but with little or no infrastructure 
or permanent human presence, which can be 
highly significant for conservation irrespective 
of formal tenure.

Under the broad definitions as adopted 
above, the major interactions between tour-
ism and conservation may be summarised 
as follows. Outdoor tourism as broadly de-
fined operates largely outside protected ar-
eas; partly inside protected areas; and to a 
small degree in remote wilderness areas. In 
multiple-use areas, even though adventure 
tourism produces significant environmental 
impacts, it may sometimes help to focus land 
managers’ attention on recreation and con-
servation rather than primary production [7]. 
In protected areas, many forms of adventure 
tourism produce major negative impacts on 
conservation and major practical difficulties 
for management agencies; but are tolerated 
either because of historical precedent or cur-
rent political pressures, or in order to maintain 
a political constituency. In remote wilderness 
areas, outdoor tourism takes the form of ex-
peditions which may help to attract public 
attention to conservation values and issues, 
but may also create impacts especially if 
large-scale rescues are required.

Contemplative nature-based tourism oper-
ates largely though not entirely in protected ar-
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eas, private as well as public. The impacts and 
management of visitors to public protected 
areas, the fees they may be charged and the 
political support they may engender, are very 
familiar to participants in the MMV series [8], 
[1], [9], [10]. They need not be re-examined 
here, except to reiterate that these are still the 
principal current links, both positive and nega-
tive, between tourism and conservation. We 
should also note that there are commercial 
wildlife watching tours in other land tenures 
and in remote wilderness areas, and these are 
often significant for conservation.

My focus here is on mechanisms by which 
tourism can make a net positive contribu-
tion to conservation, through positive contri-
butions large enough to outweigh negative 
impacts. The mechanisms may be political, 
social or economic, or commonly some com-
bination of these. Tourism is often invoked as 
one political justification for the establishment 
of protected areas, for example, in both devel-
oped and developing nations. Park fees off-
set management costs in developed nations, 
and generate net foreign exchange earnings 
for governments in their developing counter-
parts.  Continuing political support is needed 
to maintain conservation management in the 
face of other pressures, whether for oil drilling 
in Australia’s Great Barrier Reef or the Arctic 
National Wildlife Reserve, or for clearance 
and subsistence agriculture in parts of Asia 
and Africa.

In the next section I present some exam-
ples of such models and mechanisms, and 
attempt to illustrate the social, environmental, 
economic and political dimensions in differ-
ent countries. I focus on examples where I 
myself have some direct on-site experience; 
but even so, one cannot always be confident 
of understanding political processes, espe-
cially in countries with different languages 
and cultural traditions – or indeed, even in 
one’s own local neighbourhood. That is, I 
present my perceptions of particular models 
involving tourism and conservation, but with 
the proviso that others with greater local ex-
perience might well see additional aspects of 
each case.

3	 Models	and	MechanIsMs

The approaches used to harness tourism as 
a tool in conservation differ considerably be-
tween continents and countries and between 
tour operators and organisations.  There are 
no standard models, but a menu of approach-
es which may be tailored to different circum-
stances. Approaches which have proved 
successful in one set of circumstances do not 
necessarily work as well in another, even for 
the same organisation.

Possible mechanisms for tourism to con-
tribute to conservation include: mandatory 
fees and voluntary contributions in cash or in 
kind to public protected area agencies; con-
version of other public lands to conservation 
use through direct political lobbying by tour 
operators or clients; support for non-govern-
ment conservation organisations to conduct 
such lobbying; and the conversion of private 
or community landholdings from primary 
production to conservation use through di-
rect financial means.  

Many public protected areas charge entry, 
camping and activity fees both for individual 
visitors and for commercial tour clients. In 
most developed countries, per capita fees 
are generally less than per capita costs of 
visitor infrastructure, so there is no net con-
tribution to conservation. In some developing 
nations, park fees from international visitors 
do constitute a net financial contribution, but 
governments often appropriate these funds 
centrally, with no direct link to conservation. 
A few tour operators do also make direct vol-
untary in-kind contributions to conservation 
management in particular public protected ar-
eas. Examples include: staff salaries for park 
rangers and anti-poaching patrols; vehicles 
and radios; bounties for animal snares; and 
ecological monitoring [11].

Tour operators have sometimes support-
ed non-government conservation groups. 
Approaches include: sponsoring transport 
and accommodation, as at Khutzeymateen 
in Canada; providing land and infrastruc-
ture, as at Walindi in Papua New Guinea 
[7]; running tours for conservation organisa-
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tions, with cash contributions from the price 
paid by participants; direct cash donations 
from the tour operator; and donations from 
tour clients.  

Tour operators could lobby directly on 
behalf of conservation, but this seems to be 
rare in practice. Attempts to promote tour-
ism as a conservation alternative to whaling 
in Iceland [12] or to logging or hydroelectric 
dams in Australia, Chile, China, Indonesia or 
Papua New Guinea [1] rarely seem to have 
been successful. There seems little evidence 
that a nature tourism experience converts 
commercial clients to conservation lobbyists 
[13], [14]; and even if it did, there would be no 
net conservation benefit unless their lobbying 
outweighed impacts.  

A number of major international environ-
mental NGOs are indeed involved in tour-
ism projects, sometimes with commercial 
tourism partners. The Worldwide Fund for 
Nature is reported as involved in projects in 
South Africa, Namibia, Belize and Greece; 
Conservation International in the Philip-
pines, Indonesia, Brazil and Panama; and 
The Nature Conservancy in China and 
Mexico [11], [1]. In Australia, the Mareeba 
Wetlands Foundation runs tourism and con-
servation operations in a private reserve in 
the tropical north [15]. There are other ex-
amples in Chile, Ghana, the Seychelles, 
the United Arab Emirates and Zambia [1]. 
I have not visited or audited any of these 
in person, except for the Al Maha Oryx re-
serve in the UAE. 

The most effective approach for tourism 
to contribute to conservation seems to be 
the most direct. Tourism generates revenue, 
which can be used to fund private or com-
munity conservation reserves. Examples 
have been described for case studies in 
South Africa [16], Brazil [17], Greece [18], 
Australia [19] and worldwide [11]. The im-
portance of involving local residents in such 
efforts has been reemphasised by recent 
research in Nepal [20], Tanzania [21] and 
a number of southern African nations [22]. 
Some successful models of this approach 
are outlined below. 

4	 fundIng	prIvate	and	coMMunIty	conserva-
tIon	reserves

If a reserve is funded entirely through tourism, 
then the service and hospitality components 
must generate a sufficient surplus to cover 
conservation management costs. In practice 
this is rarely possible unless the property has 
an icon attraction for which there is a strong 
demand. In most instances this is scenery 
and/or wildlife. In addition, since the need to 
cover conservation costs means that prices 
must be relatively high, clients will then ex-
pect a high level of service quality, and this in 
turn will increase prices still further. The most 
successful model for private conservation re-
serves funded by tourism hence seems to be 
through up-market luxury game lodges with 
skilled staff who can provide a particularly 
memorable wildlife watching experience, of-
ten with animals which are at least partially 
habituated, and which may be managed to 
maintain particular population densities.  

Private conservation reserves and com-
munity conservancies funded by tourism 
are becoming increasingly commonplace 
worldwide [11], [1], [23], [24], [5], [25], [26]. 
The best-known and earliest examples are 
in southern Africa, particularly in Botswana, 
Namibia and South Africa itself [22]. Compa-
nies such as [27] and [28] have developed 
successful business models which rely on 
wildlife tourism to fund quite large-scale con-
servation efforts, including habitat restoration, 
anti-poaching efforts and wildlife relocation 
programmes (author, pers. obs. 2001-2008). 
Wilderness Safaris (2008), for example, has 
brought over a million hectares of land in Bot-
swana and Namibia, principally community 
land, into conservation use.  Conservation 
Corporation Africa (2008) (CCAfrica) has suc-
cessfully established a considerable number 
of private conservation reserves funded 
through tourism, largely in South Africa, and 
has pioneered restoration, restocking and 
wildlife relocation techniques.  

Tourism funds the private reserves of the 
Sabi Sands area, which has effectively added 
65000 ha to Kruger National Park in South 
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Africa [11], [29], and the Madikwe private re-
serve adjacent to the Botswana border [23], 
[30]. There are many individual operators in 
each, including CCAfrica. In Madikwe, the 
individual landowners have removed inter-
nal fences and operate the entire area as a 
single co-managed reserve. In Sabi Sands, 
they have not only removed fences between 
private reserves, but also between these and 
the public national park. CCAfrica also es-
tablished the Phinda private reserve which 
extends the St Lucia World Heritage Area in 
south-eastern South Africa, and the Kwand-
we reserve which provides critical habitat for 
the endangered blue crane in the southwest. 
In addition, it pioneered capture, transloca-
tion and “soft release” techniques for active 
population management of a number of en-
dangered wildlife species, a key step in using 
tourism as a conservation tool.

Similar approaches have been followed 
by Wilderness Safaris. Its Ongava private 
reserve, adjacent to Etosha Pan national 
park in northern Namibia, effectively ex-
tends the area of the public park and is 
separated from it by a “semi-permeable” 
fence which allows some animal species 
through whilst retaining others. A series of 
adjacent community conservancy areas 
leased by Wilderness Safaris and funded 
by tourism is gradually building a conserva-
tion corridor between the Etosha Pan eco-
systems of northeastern Namibia and the 
arid ecosystems of the Skeleton Coast in 
the northwest, habitat for desert-adapted 
elephant. This corridor runs adjacent to the 
border with Angola, and once politics al-
low, cross-border connectivity will also be 
feasible. In late 2006 the tourism ministers 
of Angola, Botswana, Namibia, Zambia 
and Zimbabwe signed an MOU to set up 
a 5-nation Kavango-Zambezi Transfrontier 
Conservation Area [31]. It is intriguing that 
the countries concerned were represented 
by tourism rather than environment portfo-
lios in such negotiations. Internal corporate 
goals for both CCAfrica and Wilderness 
Safaris include even more ambitious multi-
country conservation corridors. 

South of the Skeleton Coast, Wilderness 
Safaris leases a community conservancy 
which supports the largest remaining popu-
lation of desert-adapted rhinoceros. It also 
supports extensive research on rhino popula-
tions, ecology and conservation, both directly 
and through an NGO, [32]. In Botswana, it 
funded the reintroduction of rhino, previously 
poached to local extinction, into the publicly 
owned Moremi reserve in the Okavango Del-
ta, and leases large areas which it runs for 
conservation funded by tourism. 

A large number of smaller companies 
have adopted similar models, though with 
fewer sites and smaller areas. Similar tour-
ism-based models, often run by the same 
companies, also help to fund conservation in 
public conservation reserves and conserv-
ancies in east Africa and elsewhere. CCAfri-
ca (2008), for example, operates a series of 
private reserves in east Africa, leased from 
the national governments and converted 
from subsistence agriculture and hunting to 
wildlife conservation [7]. These effectively 
extend the protected area of the Serengeti 
ecosystem. It has established a marine 
reserve at Mnemba Island off the coast of 
Zanzibar [7], similar to the private marine re-
serve at Chumbe Island [11]. Through a joint 
venture known as Taj Safaris, CCAfrica has 
recently built 4 tourist lodges to support tiger 
conservation in India. It is currently provid-
ing technical expertise to relocate gaur, the 
endangered Indian wild ox, as part of a con-
tinent-wide conservation program.

Critiques of the approach adopted by com-
panies such as these have been provided re-
cently by [22] and [30] for Madikwe and Sabi 
Sands in South Africa; [22] and [33] for con-
servancies in Namibia; [34] for the Okavango 
area in Botswana; and [35] for Tanzania in-
cluding the Klein’s Camp concession oper-
ated by CCAfrica. The focus of these authors 
is on community benefits rather than con-
servation, and they conclude that a number 
of local communities in these areas have 
indeed benefited considerably from upmar-
ket private game lodges, though a variety of 
mechanisms. 
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5	 the	future

Conservation seems likely to face increas-
ing challenges worldwide in future [36]. The 
global human population continues to grow, 
and the greatest growth is in large newly-in-
dustrialised nations such as China and In-
dia, where protected area systems are rela-
tively weak.  In addition, both developed and 
newly-industrialised nations in both East and 
West continue to exploit natural resources in 
areas of high conservation value in develop-
ing nations, where conservation frameworks 
are even weaker and conservation impacts 
correspondingly more severe. These effects 
will also be compounded, over forthcoming 
decades, with those of anthropogenic climate 
change. This will increase pressures on exist-
ing national reserve systems, and simultane-
ously reduce public funding for conservation 
by creating other urgent social needs which 
will compete for public funds.

To conserve biological diversity and eco-
system services under such circumstances, 
existing public protected areas and land-
scape-scale connectivity approaches will 
both be critical. If the impacts of tourism in 
parks can be reduced through better monitor-
ing and management of visitors, that will help 
to increase the resilience of protected-area 
ecosystems to other stresses such as those 
from climate change. And if the revenue-gen-
erating potential of tourism can be harnessed 
through social and political processes as a 
tool to help in off-reserve conservation, that 
will help to alleviate the continuing loss in 
remnant ecosystems outside the national 
reserve systems. Various mechanisms have 
been proposed, including an attempt to link 
connectivity conservation approaches across 
national boundaries into a single globally-
branded “world wild web” able to attract ma-
jor funding from carbon mitigation measures 
[23]. Meanwhile, models developed by tour-
ism operators such as CCAfrica, Wilderness 
Safaris and their counterparts elsewhere 
surely deserve expansion, replication and 
encouragement.  

At a global scale, tourism has become a 

significant source of funding for connectivity 
conservation, though currently much more 
prevalent in particular regions and restricted 
to a relatively small set of tourism operators. 
The tourism industry more broadly does not 
necessarily contribute to conservation, and 
indeed generates a wide range of ecologi-
cal impacts; but if an adequate conservation 
framework is in place, tourism can generate 
significant funding to support it. Indeed, for a 
small number of leading ecotour operators 
whose owners are driven by conservation 
concerns, they may also help to establish 
such conservation frameworks, by providing 
examples of what can be achieved. 
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 Quiet struggles ‑ conflicts between 
residents, visitors and protected and 
recreational areas’ administrations

Elisabete Figueiredo

Abstract — The paper aims to discuss the conflicting situations which can occur between residents, visitors and 
political and administrative entities in protected and recreational areas, particularly in the ones located in remote 
rural spaces. Rural areas (both legally protected and without protection status) are increasingly valued in contem-
porary societies as environmental reserves. Consequently rural areas are progressively perceived as amenities 
and as objects of consumption mainly by urban or non local populations. The visitors’ demands and consumptions 
of rural protected and recreational areas tend to prevail over the local populations’ needs and aspirations in terms 
of socioeconomic development. The non coincidence between the desired and the lived rural environment tends 
to create a number of conflicts among the various stakeholders. These areas tend to become the scenario for both 
latent and manifest struggles, considering the contradictory perceptions, needs, interests and desires held by the 
different social actors. Based on empirical evidence from some Portuguese rural protected and recreational areas 
we will debate not only the existence of two clearly contrasting visions, but also the consequences these can have 
in terms of future social and economic development and environmental protection strategies. 

Index Terms — remote rural areas, rural protected and recreational areas, social conflicts, social perceptions. 

——————————   u   ——————————

1.	 IntroductIon

Literature on conflicts between visitors, 
residents and political and administra-
tive entities in protected and recrea-

tional areas’ is not abundant. In fact, most of 
the literature on protected and recreational 
areas tends to emphasise the management 
of natural resources and/or to debate the 
need to monitor and manage visitor flows, of-
ten neglecting the prevailing species in many 
protected and recreational areas (especially 
in south European and in developing coun-
tries) – local inhabitants. Not surprisingly, the 
scarce literature on conflicts deals precisely 
with empirical evidence collected in rural ar-
eas of those same countries.

Based on data collected on some Portu-

guese rural protected and recreational areas, 
this paper aims to debate the conflicting situ-
ations which can occur among the various 
stakeholders, namely visitors, residents and 
political and administrative entities. Rural 
areas (either legally protected or not) are in-
creasingly valued in contemporary societies 
as environmental and cultural reserves, play-
ing important social functions to the society 
as a whole. Those functions are also, “rec-
ognized institutionally by political measures, 
programmes and policies designed for rural 
spaces” [1:159].

As a consequence, rural areas are more 
and more perceived as amenities and as ob-
jects of consumption mainly by urban popula-
tions. The visitor’s demands, frequency and 
consumption of rural protected and recrea-
tional areas tend to confer to these areas a 
meaning that is not always in accordance 
with the perceptions of local populations. It 
also tends to prevail over the local popula-
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tions’ needs and aspirations in terms of so-
cioeconomic development. 

The non coincidence between desires and 
needs, between the rural demanded and the 
rural lived tends to create a number of con-
flicts, those areas becoming the scenario for 
latent or manifest struggles, considering the 
contradictory perceptions, needs, interests 
and desires held by the distinct stakeholders. 
Moreover, the different visions as well as the 
conflicting situations identified can have im-
portant impacts in terms of future social and 
economic development and environmental 
protection strategies.

2.	rural	protected	and	recreatIonal	areas	
as	aMenItIes	and	objects	of	consuMptIon	

Due to the well known and well documented 
set of social and economic transformations, 
rural areas, particularly the remote ones, in-
creasingly play a role of environmental and 
cultural reserves essentially for urban or 
non local populations. The functions now at-
tributed to rural areas emerge directly from 
the so-called crisis of the rural world that, 
although dressing differently from one place 
to another, possess common characteristics, 
the most important being the loss of social 
and economic importance of agriculture (e.g. 
[2];[3]).

Rural areas tend to pass from food pro-
duction spaces to areas more and more rep-
resented as moral, cultural and environmen-
tal reserves (e.g. [4]; [5]; [6];[7]). Although, 
“nature as long been a keystone in the social 
construction of rurality”, [8: 272] nowadays 
the natural and environmental issues have 
gained a central role in the redefinition of the 
remote rural areas. This redefinition of rural 
and rurality is carried essentially by the popu-
lations of the more developed, industrialised 
and urbanised societies, that represent the 
rural as nature, as well as in an idyllic manner 
(e.g. [9]; [10]; [11]) in which once again the 
idealised environmental and cultural charac-
teristics of the rural are central issues. 

In this sense, one of the questions that 

could be raised about the growing social and 
institutional identification between rural are-
as, environment and recreation is the institu-
tion of legally protected areas (e.g. [1]). Even 
though one can argue that there is no direct 
correspondence between those two aspects, 
mainly for time lag reasons1, there are several 
authors stating that the creation of protected 
areas in rural spaces is a consequence of the 
abovementioned identification2. Moreover, 
most protected areas within European Union 
are located in rural spaces3, which means, in 
places that have inhabitants as well as social 
and economic activities4. 

The institution of protected spaces can be 
seen as playing an important role in the de-
velopment processes of those same areas, 
thus constituting an important advantage. In 
fact protected areas generally attract numer-
ous visitors and promote the development 
of recreation, leisure and tourism activities 
that can contribute to enhance the usually 
poor local communities’ economy (e.g. [13]). 
Moreover, environmental protection plays an 
important role in preserving a common patri-
mony, often materialised in the conservation 
of unique and rare natural resources, wildlife 
species, landscapes and biodiversity. The 
value of protected and recreational areas is 
frequently determined by urban culture and it 
is intimately related with the perceived need 
for natural areas. These needs are often 
backed by scientific and State institutions, 
based on the definition of the ‘common good’ 
they attributed to rural areas.  However, es-
tablishing rural areas as protected spaces 
implies the imposition of some regulations 
and restrictions that often come to collide with 
the practices, uses and needs of local inhab-

————————————————
1 In fact in most western countries (e.g. United States of 
America, France, Great Britan) the creation of protected 
areas occurred long before the current and widespread 
social interest on environmental issues and problems. 
2 For a more detailed discussion of this topic see [1]. 
3This is also a common situation in developing countries 
(e.g. [12])
4 In fact, according to IUCN figures, more than 70% of 
protected areas worldwide are inhabited. 



elisaBete figueiredo: Quiet struggles - conflicts Between residents, Visitors and protected and recreational 
areas’ adMinistrations

28

itants. In parallel, local population’s point of 
view is also often neglected in the institution 
of their living areas as protected spaces. This 
situation5 tends to provoke perverse effects 
both on population’s practices and in natural 
values’ conservation (e.g. [14]; [15]). 

In spite of the fact that in theoretical terms 
the statute of protected area could act as a 
development mechanism, the fact is that 
many of those areas located in remote ru-
ral spaces could not stop the demographic, 
economic and social decline processes. In 
fact, “if one thinks that the majority of these 
landscapes are the result of centuries of in-
teraction between Man and Nature, the dis-
appearance of the traditional socio-economic 
uses supposes its immediate unbalance and 
impoverishment. These will lead (among 
other aspects) to changes in the vegeta-
tion dynamics and to the destruction of well 
rooted eco-cultural models”, [16: 504] which 
were the primary factors that constituted 
those spaces as important to be protect. 
In addition, most of the rural protected and 
natural recreational areas were created ac-
cordingly with the same conservationist and 
naturalistic logics of not inhabited places. As 
Pimbert and Pretty say “the dominant ideol-
ogy underpinning conservation has been that 
people are bad for natural resources. Policies 
and practice have, therefore, sought to ex-
clude people and so discourage all forms of 
local participation. This style of conservation 
has neglected local people, their indigenous 
knowledge and management systems, their 
institutions and social organisation, and the 
value to them of wild resources”. [14: 2]. The 
authors also argue that the costs of such con-
servationist logic have been high to environ-
mental and natural resources itself. It is also 
a kind of authoritarian   and external (to local 
people) logic and a moral imperative that lo-
cal inhabitants hardly understand (e.g. [15]). 

This situation, in parallel with the neglecting 
of local people’s needs, demands and aspira-
tions can lead to important conflicts and ten-
sions within the borders of protected areas. 
Moreover, as we suggest in previous works 
(e.g. [17]), although rural inhabitants may val-
ue natural resources in a different way from 
the urban populations and the State6, the fact 
is that local people value and utilise natural 
resources in a sustainable way. Indeed, it is 
“when local people are excluded that degra-
dation is more likely to occur7”. [14: 15]. As 
Colchester states “the imposition of state 
controls on indigenous people not only leads 
to tensions between state agencies and local 
communities, but it also serves to undermine 
indigenous systems of resource control and 
management” [19: 111].

In spite of in many protected areas of 
the developed world, the dominant species 
are the visitors, in rural protected areas lo-
cal population is often the prevailing group. 
This circumstance, along with the abovemen-
tioned arguments, clearly suggests that the 
demands, views and needs of local residents 
ought to be understand and, even more im-
portant, integrated in the measures and poli-
cies designed for those areas, both in what 
concerns socioeconomic development and 
environmental protection and conservation.

The frequent non coincidence between 
more global needs to protect nature and local 
needs of social and economic development 
is a powerful obstacle to managing protected 
and recreational areas and can as well con-
tribute to disqualify the practices of local peo-
ple, which have constructed and have been 
maintaining those spaces and their natural 

————————————————
5 As common in developed countries, as in developing 
countries, in what concerns the institution of protected 
areas.

————————————————
6 We can say that rural inhabitants possess a more 
utilitarian perception of natural resources than urban 
populations. Those possess a more aesthetical vision of 
that same resources. See also the pioneer work of Dunlap 
and Tremblay, [18], for a better understanding of rural-
urban differences towards environmental issues. 
7 In their work, Pimbert and Pretty [14] present several 
examples of the severe social and ecological impacts of 
excluding and neglecting local people from the protected 
territories. 
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resources for decades (e.g. [1]). Not take 
into account local population needs, percep-
tions and knowledge can also contribute to 
a new subordination of these local commu-
nities, already marginalised and vulnerable. 
Moreover, “many people living in and near 
protected areas perceived their interests as 
tangible and immediate and the ‘common’ 
interests as unclear and intangible. Underly-
ing this view is the issue of distributive justice, 
including the widely held belief that ‘common 
good’ refers to elite special interest imposed 
on the rural poor”. [15: 10]. This kind of argu-
ment clearly suggests that conservation and 
protection policies and measures need to ad-
dress the perception (very common among 
local inhabitants) that residents on protected 
rural areas carry a disproportionate burden 
in terms of negative cultural, social and eco-
nomic consequences. That argument also 
suggests that there are different (and often 
incompatible) perceptions on whether the en-
vironment can constitute an advantage or a 
vulnerability for rural development, and also 
that there are conflicting visions about what 
shape and content this development should 
assume. On one hand, local populations per-
ceived the environmental protection of their 
living spaces as a constraint to economic de-
velopment, as a factor of underdevelopment. 
On the other hand, for urban populations, for 
the State and for the management of protect-
ed areas, the environmental protection repre-
sents an important part of rural development 
itself (e.g. [20]; [13]). 

3.	 QuIet	 struggles	 –	 conflIcts	 between	
resIdents,	 vIsItors	 and	 protected	 and	
recreatIonal	areas’	adMInIstratIons

The abovementioned issues are common to al-
most every protected area in the world, in spite 
of the variety of its type, shape and content. In 
Portugal the institution of protected areas has 
been ruled by the same conservationist logic 
that tends to disaffect, symbolically but also 
with important material effects, the protected 
territories from the wider social and economic 

fabric as well as from the broader develop-
ment processes (e.g. [1]). Consequently it 
excludes local populations and their needs, in-
ducing several conflicts and tensions between 
different interests and legitimacies. In order to 
discuss and assess these conflicts, tensions 
and struggles, we use evidence collected from 
three Portuguese rural areas: the Natural Park 
of Montesinho (NPM) and Natural Park of 
Alvão (NPAL), protected areas; and Serra da 
Freita, listed in the Natura 2000 Network8. 

The three areas can be classified as re-
mote rural spaces, sharing many social, 
demographic and economic characteristics, 
such as serious population losses since the 
60’s; a severe process of ageing; loss of agri-
culture economic and social significance. The 
areas can also be characterised as mountain 
areas with limited accessibilities, services, 
equipments and infrastructures. In spite of 
that (or precisely for that reason) all the three 
areas attract numerous visitors. 

Taking into account what we argue in 
the previous sections, we may state that in 
the three areas there is a clear distinction 
between the rural as lived and the rural as 
desired and visited. Moreover, taking the sta-
tus differences into account, we can identify 
another distinction between the rural lived 
and visited as protected and exceptional and 
the rural lived and visited as ordinary space. 
These differences also bring about the oc-
currence of distinct types of perceptions, 
tensions and struggles which can be summa-
rized in the following: 
ü	The representations and practices of the 

visitors often neglect the areas’ productive 
and inhabited character;

————————————————
8 Empirical evidence was collected in the three areas 
through the application of questionnaires to inhabitants 
and visitors, using the quota sample method based on 
criteria such as sex, age, literacy level and profession 
(Nresidents= 501); Nvisitors=300). We also conducted 40 
structured interviews to Natural Parks’ administration; 
parish representatives and local development associations’ 
coordinators. For a more detailed explanation on 
methodological and technical procedures underlying the 
studies see [1], [13], [17], [21]. 
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ü	Visitors identify the three areas, regard-
less of their protection status with nature, 
although this circumstance is more evident 
in the two natural parks; 

ü	Visitors frequency and consumption of the 
three areas are essentially related to natural 
and environmental qualities, disregarding 
the rural socioeconomic characteristics; 

ü	Conflicts between visitors and inhabitants 
are more visible in the non protected area, 
due to the absence of regulations to con-
trol visitors practices;

ü	In the protected areas, conflicts tend to oc-
cur more between inhabitants and the ad-
ministration bodies, due to the existence 
of regulations imposed on residents prac-
tices and uses; 

ü	In the protected areas, visitors tend to 
agree completely with the rules in force 
to protect and preserve natural aspects, 
while inhabitants present a much higher 
level of disagreement with the same regu-
lations; 

ü	Inhabitants perspectives, views and needs 
are often neglected by the State and its 
agencies and bodies in what concerns 
both environmental protection and devel-
opment strategies; 

ü	In the protected areas, the majority of 
the inhabitants is not informed about the 
regulations in force, due to the absence of 
communication channels and strategies; 

ü	Visitors’ legitimacies tend to impose (al-
though in a quiet form) to residents’ legiti-
macies in conservation and development 
measures.
The majority of the conflicting situations in 

NPM and NPAL are related to construction; 
felling of trees, damages caused in crops by 
wild animals; inhabitants’ perception of an 
unfair distribution of the benefits of the pro-
tection status and inhabitants’ perception of 
the unequal importance attributed by Parks’ 

administrations to natural aspects conserva-
tion vis-à-vis peoples’ protection9. 

For Natural Parks’ residents it is clear that 
the institution of their living space as protect-
ed comes to collide with their daily uses of the 
territory and natural resources. On the other 
hand, the majority of the inhabitants consid-
ers that “a bird worth more than a person10”. 

Conflicts in the non protected area are, 
as stated before, of a different character. In 
fact, they tend to occur frequently between 
visitors and residents, due to the recreational 
and leisure activities developed by the former 
(e.g. picnics, rallies, cross-country caravans, 
motocross racings, etc) which come to col-
lide with local social and economic habits and 
activities. 

Although the studied cases reveal sev-
eral types of conflicting situations, related 
to the areas’ different status of protection, 
empirical evidence permits to conclude 
that the major conflicts among the vari-
ous stakeholders are related with differing 
perceptions of nature, environment and 
rural development. These different percep-
tions lead to quiet struggles11 about what 
should shape the future of rural protected 
and recreational areas for both visitors 
and inhabitants. Conflicting urban and ru-
ral perceptions about nature, environment 
and development processes are strongly 
related to the socio-economic characteris-
tics of individuals, as well as to differenti-
ated experiences and ideologies. For local 
inhabitants nature and environment are 
mainly viewed as resources, fundamental 
to their daily practices and subsistence. 
Visitors perceive those aspects from an 
aesthetical point of view, also representing 
rural areas as open, natural spaces that 

————————————————
9 A similar type of conflicting situations was identified by 
Finger-Stich and Ghimire [22] on the Cévennes National 
Park and on the Pilat Natural Regional Park, both in 
France. 

————————————————
10 This expression is used by Ojeda-Rivera [23] about the 
inhabitants’ perceptions on the National Park of Donaña, 
in Spain. In the same sense, one of the inhabitants 
interviewed in NPM stated that “for them [the Park 
administration]  a boar is more important than a person”.
11 Quiet because difficult to measure, in one hand, and 
because most of the times, they do not materialise in 
concrete and clear disputes, on the other hand. 
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must be preserved in order to their needs, 
dreams and desires. Moreover, these ex-
ternal perceptions and needs are often 
transposed to institutional discourses and 
practices towards rural protected and rec-
reational areas, through policies, programs 
and measures which neglect, at the same 
time, local populations points of view. One 
immediate consequence is that local popu-
lations, already vulnerable and suffering 
from a diversity of constraints imposed by 
their living areas’ characteristics and trans-
formation paths, consider themselves not 
as proud guardians of a common patrimony 
but instead as secondary actors (assuming 
the natural elements the leading roles), 
‘decorative elements’ of rural landscapes 
for recreational purposes (e.g.[22]).

4.	 conclusIon

The constitution of rural areas as aesthetical 
objects of consumption, mainly due to their 
environmental aspects, has caused an in-
crease of demand and frequentation of those 
areas mostly by urban populations. These 
usually have interests, needs, expectations, 
perceptions and desires that are in disso-
nance with the local inhabitants’ own needs, 
interests, perceptions and practices. Such 
situation tends to provoke several types of 
conflicts or struggles regarding the rural and 
its environment as well as regarding its future 
development paths. 

From the theoretical and empirical evi-
dence discussed in the previous sections it is 
possible to conclude that there is a rural to live 
and a rural to visit and in the last case there is 
also a rural to visit as protected and extraor-
dinary and a rural to visit as vulgar space. In 
fact, conflicts and struggles (although latent 
or quiet in the majority of the cases) occurred 
in a different way and for distinct motives in 
protected and in non protected spaces, even 
though their similar recreational potential and 
functions. In the first case conflicting situations 
tend to occur mainly because the absence of 
regulations that control visitors’ practices and 

behaviours. In the second case, struggles oc-
curred more often between local inhabitants 
and Protected Areas’ managers precisely be-
cause of the existence of those regulations 
which are imposed to residents’ daily prac-
tices and uses of local territories and natural 
resources. 

The data analysed before bring to the fore 
the debate on whether environmental and 
natural functions of rural areas could rep-
resent a potentiality or a vulnerability. This 
discussion becomes more relevant if one 
considers that those functions mainly serve 
external needs and desires, not representing 
an asset (but rather a clear constraint in most 
cases) for local populations. On the contrary 
these functions often place rural protected 
and recreational areas inhabitants in a sub-
altern position regarding both urban popula-
tions and the broader social and economical 
development strategies designed by State 
bodies and agencies. 

As we argued in previous works (e.g. [1], 
[13] and [17]) if, on one hand, it is not possible 
to deny the importance of nature conserva-
tion and environmental protection measures, 
as well as the relevant functions rural areas 
have in that matter, on the other hand it is vi-
tal to discuss the need to protect people in 
protected areas, exploring new and more in-
clusive forms and types of protection mecha-
nisms and regulations. This is even more 
important when one considers that local in-
habitants always have played the leading role 
in maintaining and preserving the resources, 
landscapes and characteristics nowadays 
valued by the society as a whole.  
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1	 IntroductIon

This paper is about the present and 
future role of agent-based simulation 
models (ABM’s) in recreational man-

agement and planning. A founding pillar of 
the paper is the work carried out during the 
compilation of the book ‘Monitoring, Simula-
tion and Management of Visitor Landscapes’ 
[6] co-edited by Professor Randy Gimblett of 
the University of Arizona and my self. I want 
to express my gratitude especially to Randy 
and also to the contributing authors for a very 
inspiring collaboration.

In the paper I will assess a number of is-
sues related to ABM’s in the context of visi-
tor landscapes. I will discuss observations 
and express views on the present state and 
provide some considerations of what will – or 
should – be the potential directions for the fu-
ture development. I would like to stress that I 

do not see this as only including development 
of the technical capabilities of the software. 
Further development will to a very high ex-
tent also include focus on behavioral epis-
temology on one hand and the human and 
organizational context to which the models is 
intended to be applied to on the other.

It is expected that there will be an increas-
ing interest in application of ABM’s in relation 
to recreation. Drivers for such a future devel-
opment include:
ü	Changes in recreation due to

- Increased pressure on nature as a con-
sequence of population growth and ur-
ban sprawl

- Increased participation in recreation
- Diversification and specialization of rec-

reational activities
- Environmental change, for instance in 

relation to global climate change
ü	Technological enhancements

- Computer power (CPU speed, RAM 
and storage)

- Software development frameworks 
(Object Oriented Programming, gener-
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al purpose ABM-platforms and libraries, 
and Internet based visualization, inter-
action, cascading etc.)

- Monitoring and sampling devises (GPS, 
automatic counting, CCTV, etc.)

ü	Changes in planning and management 
paradigms
- Multi stake holder involvement
- Public participation
- Environmental education and aware-

ness

After a brief review of motivations to ap-
ply models in general ‑ ABM’s in specific ‑ in 
the following section, the paper will proceed 
with a discussion of these three main driv-
ers (changes in recreation, technology and 
management/planning paradigms) and their 
possible implications on future development 
of ABM’s in relation to recreational manage-
ment and planning.

2	 why	Model	at	all?

One way to define the concept of ‘models’ 
– of which agent-based simulation models 
is a sub-category – is that they are idealized 
representations that takes up less ‘space’ 
than the phenomena they represent. The 
space can be in terms of concepts, data, pro-
cesses, etc. Which components to include or 
excluded, and to which degree of detail they 
are represented will – of course – be a matter 
of the phenomena modeled and the issues 
in focus. A non-exhaustive list of reasons to 
embark on modeling includes:
ü	By simplification and idealization to focus 

on issues of interest and thereby gain 
knowledge and insight.

ü	To compensate for lack of data (for in-
stance in situations where data from re-
mote locations are hard or expensive to 
obtain)

ü	To test possible future situations (construc-
tion of scenarios)

ü	To use the models’ idealized image of real-
world phenomena as a platform for com-
munication including environmental learn-

ing situations, behavior studies in cyber 
space, participatory planning processes 
etc.

A discussion of these broad motivations 
in more direct relation to recreation can be 
found in [10] and [18].

Agent-based models are constituted by 
the individual actors of the system represent-
ed. A premises is that it is the behavior, abili-
ties, preferences and motivations of a set of 
individual components that is know and that it 
the ‘reaction’ of the ‘system’ that is of interest. 
For instance we assume to know the prob-
ability by which campsites will be frequented 
by visitors from a given entry point; the ‘sys-
tems response’ we are looking for could be 
at which locations of the path network a high 
frequency of encounters will take place.

3	 changes	In	recreatIon

Whereas the earliest recreational behavior 
models were aimed at fairly extensively used 
nature areas [21] several of present day sys-
tems are developed for and applied to more 
urbanized settings including high use nature 
areas [20], urban forests, city parks and even 
botanical gardens [11] 1. These types of ar-
eas are often characterized by much higher 
visitation levels; more diversified types of rec-
reational activities and a higher management 
level including more dens and sometimes 
more segregated path networks. Whereas 
earlier models designed for less intensively 
used environments were based on probabilis-
tic agents precoded to follow specified tracks 
to predefined location, this complexity calls 
for more focus on the underlying behavioral 
processes of the recreational activities. This 
goes for both the motivations and preferenc-
es behind activity types and user groups [7] 

————————————————
1 Here in fact development of recreational simulation 
models meets models developed for pedestrian 
simulation in urban settings including street festivals [2], 
train stations [4] and museums [2].
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and the choice processes guiding the selec-
tion of recreational destination [8] and when 
moving around inside the recreational area 
[9 and 20]. Settling motivations and choice 
processes enables design of rule-based 
agents which will behave in accordance with 
their motivation and abilities on one hand and 
information perceived from the environment 
and other agents. Rule-based agents can be 
goal-oriented, striving to fulfill a given objec-
tive (for instance to shoot a bear [15]). Often 
recreation – at least as part of daily life activi-
ties – is not driven by achievement of specific 
goals in terms of locations to go to or utilities 
to obtain. Frequently the time spend as en-
joyable as possible is the goal by itself. In 
that case the focus must be on the (spatial) 
choices made to enhance the appreciation of 
the trip in accordance with preferences of the 
agent type in question (see for instance [9] 
or [20]).

Choices are based on perceived local in-
formation (for instance characteristics of op-
tional path segments connected to a junction 
to the path network) and global knowledge 
(for instance the approximate location of the 
trip’s point of origin). It appears that the dis-
tinction between local and global knowledge 
still have to mature in the modeling communi-
ty. An example could be application of a route 
between a point of origin in a path network 
and a destination. Applying a generic GIS-
based search for the shortest route assumes 
perfect, global knowledge of the agent (from 
e.g. a map or by knowing the area). A new-
comer would have to make choices based on 
what appears to be the most feasible looking 
at options from the present junction. Another 
example is the search of the most apprecia-
bly route based on global knowledge of the 
entire area is a different situation than choos-
ing path segment one by one, based on local 
information from the immediate surrounds of 
the actual location of the agent. Without a dis-
tinction between perceived local information 
and global knowledge it will be impossible to 
assess situation where different attitudes of 
well acquainted locals and ‘tourists’ visiting 

an area for the first time. Further the effect 
of providing ‘global knowledge’ to visitors (for 
instance in the form of leaflets, maps etc.) will 
be hard to model.

Overall representing knowledge is rarely 
considered as a specific issue in relation to 
simulation of recreational behavior. How per-
ceived information is compiled to knowledge, 
how it is stored, applied and communicated 
are topics that are intensively discussed in re-
lation to general agent-based modeling and 
Artificial Intelligence [1], but – as observed 
above – rarely in relation to recreational 
ABM’s. Cases where representation and 
handling knowledge about nature areas is 
important include effect of:
ü	different signage strategies
ü	maps and brochures
ü	knowledge exchange between visitors
ü	knowledge exchange between stake hold-

ers

The close relation between use and dis-
turbance is an ever present core of planning 
and management of recreation in nature. 
Simulation models of wildlife behavior on 
one side and visitor behavior on the other 
have developed separately; both in terms of 
the applications developed and the scientific 
groups involved. A range of examples exists 
where animal and visitor models have been 
loosely coupled (for instance [16]), but mod-
els that dynamically and concurrently models 
both wildlife and visitor behavior is yet to be 
seen [20].

4	 technologIcal	enhanceMents

Following Moore’s law (the number of tran-
sistors that can be crammed onto an inte-
grated circuit is doubled every 2 year [14]) 
almost every capability of digital equipment 
is increasing dramatically. This goes for CPU 
speed, memory capacity, digital camera reso-
lution etc. Accordingly the size and complex-
ity of the applications (including ABM’s) that 
can be executed will increase. Size in term of 
the number of agents that can exists concur-
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rently in a model, the scale, geographic size, 
and the number of layers of the environment 
that can be included; complexity in terms of 
different agent types and perceptive/compre-
hensive/reactive capabilities agents can be 
given. Further more options will be given to 
program agent’s learning/memory/commu-
nicative capabilities. The massive develop-
ment of Internet applications – not the least 
in the direction of geographic capabilities (for 
instance GoogleMaps [22]) raises expecta-
tions of more communicative and end-user 
oriented development of ABM’s.

The number of simulation systems or plat-
forms for developing ABM’s is still increas-
ing; both in terms of toolkits and more or less 
complete applications. Toolkits include well 
known systems like SWARM and Repast, 
but also an incredible number of other op-
tions. The toolkits are supplied as libraries 
and API’s and requires a substantial amount 
of programming knowledge and effort. The 
advantage is a much higher control over the 
systems capabilities, than in cases of more 
fully developed systems. Another advantage 
is that toolkits allow for further integration with 
other toolkits for instance GIS-packages. On 
the other hand a number of open source/free-
ware ABM packages, including StarLogo and 
NetLogo, are available serving as general 
purpose platforms, with limited development 
potentials.

For a more comprehensive discussion of 
available software options relevant to ABM 
development, refer to [3].

Packages/systems presently in use for 
recreational simulation include
ü	RBSim (Recreation Behavior Simulator) 

[5], developed by Randy Gimbeltt and 
Robert Itami, has in various versions been 
applied to a range of case studies through-
out North America and Australia over the 
last decade. 

ü	MASOOR (Multi Agent Simulation of Out-
door Recreation) [9] developed by Alterra 
of Wageningen University and Research 
Centre (Holland), has been used for stud-

ies of recreational behavior in high visited 
nature areas in a number of Western Eu-
ropean countries.

ü	iRAS (Intelligent Recreational Agent Simu-
lator) [11], based on the commercial soft-
ware JACK™, developed by the Univer-
sity of Melbourne. Applications include a 
model of the Royal Botanical Gardens in 
Melbourne.

ü	Extend [10] has been used for modeling 
visitor behavior in North American parks. 
It is a commercially available, generalized 
simulation software, which in this case can 
be applied to ABM.

ü	Kvintus.org is developed by a team at the 
University of Copenhagen (Denmark) [20]. 
It is based on the simulation toolkit Repast 
and is a present applied to a number of 
Danish nature areas of high use levels.

All examples mentioned above are based 
on visitors’ movement along a predefined 
transport network (which most frequently 
represents a path- or road network). In cas-
es where animal behavior and/or off track 
visitor behavior is included in the model 
this vector-based core has to be extended 
to include a raster representation of the 
landscape in general. In Kvinuts.org raster-
based behavior is applied to roe deer and 
will be developed further to enable visitors’ 
off track movement. If wildlife disturbance is 
to be an issue in future simulation models 
such raster/vector integration is a manda-
tory point of development.

The technological development also in-
cludes a range of new equipment for monitor-
ing/tracking: GPS both as dedicated devises 
and integrated in other electronic devises (for 
instance mobile telephones) appear to be 
among the most promising. In applications 
reported to date tracks obtained from GPS-
equipment has been used entirely for qualifi-
cation model results (i.e. visitor loads on path 
segments registered by GPS has been used 
to validate results of simulation models, see 
e.g. [9]). It can be expected in the future where 
a greater amount of tracks through visitor 
landscapes can be obtained, that e.g. choice 
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and preference parameters can be revealed 
and applied to ABM’s.  The expectation of ac-
cess to greater volumes of tracking data is 
based on reduction of the price of equipment 
and/or data handling, or by access to ‘tracks’ 
of visitor’ mobile telephones.

For a comprehensive assessment of de-
vises and methods applied to visitor monitor-
ing and simulation refer to [19] and [23].

5	 changes	 In	 plannIng	 and	 ManageMent	
paradIgMs

Managing and planning nature is no longer 
just an endeavor of the legal managers or 
owners of the land. Nature conservation and 
public access to enjoy nature is a matter of 
great public interest. Further the way nature 
is managed often has a significant impact on 
other issues of physical planning including 
economy (timber production), ground water 
protection, CO2 demobilization, protection of 
biodiversity, protection of indigenous peoples’ 
right etc. Accordingly the tools applied to opti-
mize resources and to resolve conflicts must 
be more than just deterministic ‘machines’, 
leaving no space for debate or alternative 
views. There is an expectation of ABM’s to 
have a major potential in relation to planning 
processes. This is mainly due to this model 
types’ transparency due to its basics on the 
individual agent. It is relatively easy to accept 
the models outcome if the behavior of the 
premises of the individual agent is accepted. 
Pröbst et al [17] lists 11 key factors that has 
shown to be important for the potential suc-
cess of ABM application. Including (non ex-
haustive):
ü	Complexity of the management tasks
ü	Diversity of factors determining visitor be-

havior
ü	Size and type of area
ü	Number of anticipated/planned changes
ü	Planning process diversity

In general it is concluded that the more 
diverse a physical setting, the behavioral fac-

tors, planning themes and process, the more 
likely it is that the application of ABM’s will be 
successful [17].

Model builders – including those con-
structing GIS-models for spatial decision 
systems – are often wondering why so few 
of the expected end-users are actually pick-
ing up the new ‘toys’. Macmillan [12] for ex-
ample, wonders why so few urban planners 
actually use the analytical capabilities of GIS 
while millions of copies of PC programs like 
SimCity can be sold. He concludes that ‘It is 
a nice irony that as modelling has fallen out 
of favour with academic greybeards, children 
have taken up the challenge’.  While focus-
ing on individual behaviour commonly as-
sociated with ABM’s, they closely resemble 
the functionality of computer games. Accord-
ingly there is an expectation that the compre-
hensiveness of ABM’s can be accepted to a 
higher extent than more aggregated models 
used in the past to support planning. Further 
it is apparent that ABM’s could play a role in 
the future to aid learning processes – both in 
schools and colleges, and as part of profes-
sional training and public awareness cam-
paigns[13]. Students or planning participants 
could be allowed to ‘play’ with the future and 
thereby not only search for solutions to pres-
ent or future challenges, but also immediately 
see the ‘global’ effects of local actions. The 
agent-based approach would allow for as-
sessment of global effects of individual ac-
tions. For instance school children could ask: 
‘What would this area look like in ten years, if 
I threw five pieces of litter every time I visited 
it, and everybody else the same?’. Or mo-
tor enthusiasts could ask: ‘How many hikers 
will be disturbed if I and 10 other parties per 
weekend would be allowed to ride our ATV’s 
on the AT?’.

6	 conclusIons	and	perspectIves

The technological capacity of computing is 
increasing at a breathtaking speed. Parallel 
to these rapid technological changes is our 
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growing understanding of the complexes of 
motivations, preferences, choices etc. be-
hind visitor behavior in recreation settings. 
Finally key planning and management con-
cepts – at least in the developed and dem-
ocratic parts of the World – are openness 
and participation, especially in relation to 
local planning and management. Stake 
holders and laypersons are to a much high-
er extent than earlier invited to play an ac-
tive role when management- and strategic 
plans are formulated.

Agent-based simulation models are highly 
capable of handling complex behavioral phe-
nomena, and at the same time well suited for 
open and participatory problem solving and 
have been shown to lead to a more thorough 
understanding of ecological and social pro-
cesses. Driven by these three concurrent 
forces there is a tremendous opportunity now 
and in the near future to further develop and 
apply ABM to facilitate recreational planning, 
management and protection of the natural 
resource. No matter how much our compu-
tational power will evolve, how much we in-
vest in the understanding of complexities of 
behavioral psychological theory, and how 
much time is spent applying this technology, 
a measure of success will be achieved only if 
computer scientists, geographers, biologists, 
behavioralists, planning process specialists 
and of course planners and land managers 
work together towards a common goal.

It appears that assessment of the quality 
of ABM’s to date has been focused on how 
well aggregate model results corresponds to 
real-world monitoring data. If – as expected 
– there will be an increased focus on the 
communicative and participatory potentials 
of simulation model, we must in research 
to come, set the scene to enable structured 
and systematic assessment of the quality of 
the systems in terms of benefits they provide 
to the planning processes they are applied 
to, and ultimately the quality of the resulting 
plans and management strategies.
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Monitoring visitor‑flows in Tuscany’s 
forests: preliminary results and clues

Giovanni Sanesi, Marco Fiore, G. Colangelo and Raffaele Lafortezza

Abstract — In 2006, the Tuscany Region through its Agency for Agriculture and Forestry (ARSIA) has lunched 
a tool supporting the process of planning and managing forest areas within the region: RAFT – “RApporto sullo 
stato delle Foreste in Toscana” – Report on the status of Tuscany forests. The RAFT aims to monitor the status of 
forests and their main functions and services in relation to ecological and social aspects. This monitoring process 
has now reached its third year. Within the theme of “Environment and society”, the RAFT has analysed a number 
of indicators (following the P‑S‑R framework) related to the flows of visitors in Tuscany’s forests. Analyses show 
the relevance of forest areas in the region especially within protected areas. In this paper, we report a brief de-
scription of the RAFT and the some preliminary results related to the analysis of past and current flows of visitors 
in protected areas and hunting sites. We discuss the main strengths and the weaknesses associated with the 
past and current policies for managing visitors’ flows and propose new strategies to disseminate information and 
attract visitors during different seasons. 

Index Terms — Protected area – Forest resources – Environmental indicators – Forest Information System 
– Tuscany Region

——————————   u   ——————————

1	 IntroductIon

Since 2006, the Tuscany Region through 
the Agency for Agriculture and Forestry 
(ARSIA – Regione Toscana: http://www.

arsia.toscana.it) has lunched a tool support-
ing the process of planning and managing 
forests and protected areas within the region: 
RAFT RApporto sullo stato delle Foreste in 
Toscana – Report on the status of Tuscany 
forests. 

As a main goal the RAFT aims to monitor 
the status of forests and their functions and 
services in relation to ecological and social 
aspects. This monitoring process has now 
reached the third year and, for the first time 
in Italy, the RAFT has involved a wide range 
of stakeholders (160 people in total) coming 
from research, industry, policy, NGOs and co-
operatives. In addition, the RAFT has allowed 

promoting a multiple and sustainable use of 
forests, thus emphasizing the cultural herit-
age associated with these resources.

In the first issue, eleven working groups 
have been established on the basis of the fol-
lowing themes:

•	 Legislation and policy
•	 Regional forest programs
•	 Forest management
•	 Arboriculture
•	 Forest diseases
•	 Forest fires
•	 Industry and forest jobs
•	 Wood products
•	 Non-wood products
•	 Environment and society
•	 Regional forest information system.

Each theme has been analysed through 
various steps, such as:

•	 Brief introduction
•	 State of the art
•	 Comparison with the other regions
•	 Results of the previous forest policies
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•	 Current activities
•	 Main strengths and weaknesses.

In the second issue, the RAFT maintained 
the same approach and themes with few mi-
nor changes and improvements. The number 
of people involved in the definition of the vari-
ous themes increased from 160 to 210.

2	 vIsItor-flows	In	tuscany	forest

2.1 Methods and statistics

Within the theme of “Environment and so-
ciety”, the RAFT has considered some in-
dicators related to visitor‑flows in Tuscany 
forest. Specifically, the working group in 
charge of this task has set a number of re-
quirements such as the need to select in-
dicators describing the Status (S) of forest 
resources; the Pressures (P) placed by visi-
tors on forest areas; and the Response (R) 
of the policy sector for preserving the cur-
rent status of forests. This type of indicators 
system (P-S-R) is well known and widely 
used in the public sector, such as reports 
on the status of the environment. 

As an additional requirement, the working 
group has discussed the need of communi-
cating the status of Tuscany forests to visitors 
and (potential users). 

One of the main indicators of Status is 
related to the protected areas in terms of 
number, extent and typology. [Tab. 1] This is 
because protected areas have been identi-
fied as one of the main attractors of visitor‑
flows. Besides protected areas a number of 
hunting sites have been included.

As for the indicators of Pressure, the work-
ing group has considered the number of peo-
ple visiting protected areas and hunting sites 
per year [Tab. 2]. Another indicator of Pres-
sure is the number of authorizations issued 
by the Tuscany Region to collect mushrooms 
and truffles [Tab. 3].

The indicators of Response have been de-
fined in terms of infrastructures that support 
this type of tourism. In particular, the following 
indicators have been analysed:

•	 Regional hiking network (Rete Escursion-
istica Toscana - RET) in terms of extension 
(Km) and density [Tab. 4] [Tab. 5];

•	 Number of visitor centres of the protected 
areas [Tab. 6] [Tab. 7];

•	 Number of environmental education cen-
tres of the protected areas [Tab. 6] [Tab. 
7];

•	 Number of environmental guides of the 
protected areas [Tab. 6] [Tab. 7];

The above mentioned information have 
been provided by the information centres or 
through the Tuscany Region. In the last few 
years, the Region has implemented a Geo-
graphic Information System (GIS) to collect 
and manage environmental data including 
those of public interest related to forest re-
sources.

2.2 Preliminary results

The analysis of the two previous RAFT allows 
drawing a picture of the tourism in the Tus-
cany forests, with particular emphasis to pro-
tected areas. Statistics show the relevance   
of forest resources in terms of extension and 
numbers especially within protected areas.
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TABLE 1

ArEAs of forEsT inTErEsT wiThin ThE proTEcT-
Ed ArEA sysTEm in TuscAny

Protected 
area Cat.

Num.
Total Area Forest areas

ha ha %

National 
Parks

3 42.613 31.440 74,78

Regional 
Parks

3 86.9001 49.712 57,21

Provincial 
Parks

3 9.183 8.720 94.95

Provincial 
Reserve

41 30.874 20.525 66,48

ANPIL 48 87.161 36.799 42,22

Total 98 256.731 147.196 57,33

Note: (1) Referred to RAFT 2005, the Regional Parks 
Area increased from 44.000 ha to 87.000 ha. In this num-

ber has been also counted the 40.000 ha of continuous 
land used to determine the forest areas.

TABLE 2

numBEr of officiAL hunTErs pEr provincE And 
ThEir numEric vAriATion in 2005-2006

Province
Hunters 
2005 (n.)

Hunters 
2006 (n.)

Variation

n. %

Arezzo 13.467 13.226 -241 -1,79

Firenze 30.256 26.556 -3.700 -12,23

Grosseto 10.664 12.057 1.393 13,06

Livorno 8.301 5.718 -2.583 -31,12

Lucca 10.957 9.333 -1.624 -14,82

Massa-Car-
rara

4.565 3.916 -649 -14,22

Pisa 12.682 14.399 1.717 13,54

Pistoia 8.616 7.072 -1.544 -17,92

Siena 12.385 14.431 2.046 16,52

Total 111.893 106.708 -5.185 -4,63

TABLE 4

“rET” dEnsiTy wiThin forEsT And non-forEsT 
ArEAs

Areas Km %

Forest areas

Forest - Wood 5.336,38 89,00

Assimilated area 123,38 2,05

Total 5.459,77 91,05

Non-forest areas 536,40 8,95

RET - totals 5.996,17 100,00

 

TABLE 5

rET dEnsiTy pEr TypoLogy of proTEcTEd ArEA 
in pArf

Km %

Protected 
area 

system

National Parks 515,80 8,60

Regional Parks 515,32 8,59

Provincial Parks 4,63 0,08

Provincial Reserve 144,89 2,42

ANPIL 227,64 3,80

Total 1.408,28 23,49

PAFR 1.350,81 22,53

Others protected areas 2.391,84 39,89

Other 845,24 14,09

Total development of the RET 5.996,17 100,00

TABLE 3

mushrooms And TruffLE coLLEcTion: AssociATions And mEmBErs

Activities
Associations (n.) Members(n.) Province members cards (n.)

2005 2006 2005 2006 2005 2006
Truffles collection 10 10 1.272 1.283 3.496 4.061
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The average percentage of forest within 
protected areas is 57.33% with peaks of 
74.78 % in national parks and 94.95% in 
provincial parks. Of particular importance 
is the relation between RET and forests: 
the 91.05% of the hiking tracks is within 
forest areas. The Regional forest herit-
age is therefore of great importance and 
connected to the protection of the regional 
landscape. 

In this context visitor‑flows are growing 
consistently mainly within protected areas of 
national, regional, and provincial relevance. 
Visitor‑flows demonstrate the existence of a 
specialised tourism that is alternative to the 
conventional one that is mainly concentred 
on cities of art, coastal zones, and thermal 
baths. On the other side the number of visi-
tors of hunting sites is decreasing as it is oc-
curring at national scale.

TABLE 6

rEsponsE And prEssurEs indicATors: ThEir vAriATion in TuscAny pArks

Company
Visitor 

Centre (n.)
Environmental 

Education Centre (n.)
Environmental 

Guides (n.)

Visitors (n.)

2005 2006 Variation

NATIONAL PARKS

Foreste Casentinesi Monte 
Falterona e Campigna 

(Tuscany side)
6 (13 total) 2 20(1) 30.134 

(55.683 total)
22.919

(45.060 total)
- 7.215

(- 10.623 total)

Arcipelago Toscano 3 1(2) 10 Not registered Not registered Not registered

Appennino 
Tosco-Emiliano

3 2 12 23.000 30.000 + 7.000

REGIONAL PARKS

Maremma 3 1 30 64.810 64.058 - 752

Migliarino San Rososre 
Massaciuccoli

6 1(3) 37 18.259 49.000 + 30.741

Alpi Apuane 3 1 46 15.378 82.000(4) + 66.622

Notes: (1) Park Official guides and GAE guides; (2) work in progress; (3) both Environmental Education Centre and Visitor Centre; (4) This Park does not 
have an access  ticket or neither access point. Visitors can be divided as: “Centro Visite di Castelnuovo”: 17.000 visitors; “Grotta del Vento” 50.000 visitors; 

“L’Antro del Corchia”  15.000 visitors even though these numbers are not officials.

TABLE 7

rEsponcE And prEssurEs indicATors And ThEir vAriATion in TuscAny ArEAs mAnAgEd By Lipu 2006 
(iTALiAn AssociATion for Birds prEsErvATion)

Protected Area LIPU Oasi’s
Visitor 

Centre (n.)
Environmental 

Education Centre (n.)

Environmental Guides 
- permanent + seasonal 

(n.)

Visitors (n.)

2005 2006 Variation

Natural reserve of 
Chiarone

Massaciuccoli 
(LU)

1 1(1) 3+13 11.100 26.500 15.400

Natural reserve 
of Lago di 

Montepulciano

Montepulciano 
(SI)

1 1(1) 1+1 2.500 2.000 -500

Natural reserve of 
Lago di Santa Luce

Santa Luce (PI) 1 1(1) 2+1 3.400 1.450 -1.950

Natural reserve of 
Monte Roccandagia

Campocatino 
(LU)

1 1(1) 1+3 1.200
3.500 

(estimated)
2.300

Note: (1) Within the Visitor Centre.
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3	 conclusIons

These preliminary results do not consider data 
coming from some of the protected areas (of 
local interest) because of the absence of a 
monitoring system. Others tourism typologies 
(such as cycling tourism – mountain-biking) 
have been considered in just few protected 
areas. From the above, the Tuscany forest 
heritage appears as a fundamental resource 
for tourism attracting a wide range of visitor-
flows over the year and through the seasons. 
At the same time the RAFT allowed highlight-
ing some points of weakness such as:

•	 An heterogeneous distribution of visitor 
within the protected areas (few areas at-
tract the largest portion of flows);

•	 A limited dissemination of data and infor-
mation.

Another consideration could be made on 
the way these resources are promoted within 
the tourism network (National and European). 
This problem becomes relevant when com-
paring Tuscany forests with other European 
regions where promotion and dissemination 
are part of the management system i.e. the 
ASTA database in Finland. [4] 

For this reason, the upcoming issue of the 

RAFT (2007) will consider new themes re-
lated to the promotion, and dissemination of 
forest data and statistics on the basis of the 
European experience in the sector. 
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The future of recreation ecology in 
Canada: go big or go home? 

Michael J. Campbell and David Walker

Abstract - In Canada, tension between the reaction to the declining number of visitors to protected areas and 
the potential for unmitigated impacts of the attendant attempts to increase visitation, highlights the need for an 
expansion of the role of recreation ecology from merely chronicling impacts to, what might hopefully be termed, 
“optimizing” them. Despite over four decades of significant growth and development internationally, recreation 
ecology remains a somewhat obscure discipline in Canada. At MMV‑3 Marion (1) identified a small group of “ac-
tive” recreation ecology researchers in Canada many of whose work was an extension of their primary research 
purpose. Indeed most researchers working in recreation ecology in Canada are unlikely to view themselves as 
recreational ecologists, but in terms of their source disciplines (Botany, Zoology, Ecology, Geography). As such, 
recreation ecology in Canada is often an avocation reflecting the intersection of the researchers’ primary interest 
with an opportunity presented or identified by park managers. One result of this has been an almost exclusive 
focus on impacts with all its attendant negative associations. Impacts associated with outdoor recreation have 
been recognized as inevitable (2). I would argue that they are also necessary and that much outdoor recreation 
cannot take place without impacts. Recent research on recreational habitats in remote areas of northern Canada 
highlighted the importance of impacted nodes and corridors to recreational activity (3). The rearguard action we 
have been engaged in with the focus on previously impacted sites has prevented the effective application of rec-
reation ecology to as yet “undiscovered” recreation areas and the optimization of impacts for recreation. Doing 
so will require an investment in “big science” incorporating multi-disciplinary teams. This will be challenging given 
that recreation ecology has struggled to be funded even at “small science” levels, particularly so in Canada, where 
it falls between the cracks of the national granting councils.

Index Terms – Big science and multi disciplinary teams, necessity and inevitability of impacts, recreation ecology, 
recreation habitats

——————————   u   ——————————

1	 IntroductIon

Recreational ecology as an identifiable 
field of inquiry is, to a large degree, 
unknown in Canada. That is, many of 

its practitioners would not necessarily iden-
tify themselves as such. Furthermore the 
consumers of recreation ecology research 
would be less likely still to identify recreation 

ecology as the discipline providing them with 
information. Indeed, at MMV-3 in Rapperswill, 
the first author was gratified to finally be able 
to put a name to his area of research. De-
spite, this relative obscurity in name, recrea-
tion ecology is nevertheless widely practised 
in Canada under the disciplines of ecology, 
recreation management, leisure, geography, 
environmental science, and environmental 
studies among others. A cursory review of the 
literature reveals that a good deal of recrea-
tion ecology literature in Canada is dissemi-
nated through the proceedings of SAMPA 
(www.sampaa.org), an organization devoted 
to the application of science in the manage-
ment of protected areas. The proceedings 
reflect a small cadre of researchers who fo-
cus on recreation ecology often working inde-
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pendently, distributed across the country (e.g. 
4, 5, 6, 7, 8) Precursors to SAMPA, The Ca-
nadian National Parks: today and tomorrow 
conferences of 1968 and 1977 saw perhaps 
the first attempt to develop recreation ecol-
ogy in Canada. More recently, several prov-
inces including Ontario, Manitoba, British Co-
lumbia and Alberta have established Parks 
and Protected Areas Research Forums and 
act as regional hubs for the application of sci-
ence and research in managing parks and 
protected areas, linking researchers and land 
managers.

2	 the	changIng	canadIan	envIronMent

Canadian protected areas managers are 
becoming increasingly concerned about the 
decline in visitation to parks and protected ar-
eas across the country. With the exception of 
a few iconic national parks, visitation is stag-
nant or declining in most parks and protected 
areas. Reasons for the decline have been 
postulated to include the changing nature of 
Canadian society in general as reflected in in-
creased growth through immigration, aging of 
the baby boom generation, the urbanization 
of Canadian society, and the increased role 
of technology in Canadian leisure. Regard-
less of the reasons for the reduced interest in 
natural areas in Canada, the effect has cre-
ated a unique problem for Canadian parks 
and protected areas managers and indeed 
recreation ecology researchers who have fo-
cussed to a very large extent on identifying, 
managing and mitigating impacts of a per-
ceived increase in recreational use of parks 
and protected areas. 

Reasons for these perceptions have not 
been examined formally but it is posited here 
to be due to the strength of influence of what 
is happening in the United States, where rec-
reation ecology is perhaps best developed 
and understood. Furthermore the pervasive 
influence of the larger body of work emanat-
ing from our southern neighbours appears to 
colour managers’ perceptions regarding what 
is happening in their own parks. For exam-

ple managers in Riding Mountain National 
Park in Canada, commissioned researchers 
to develop a backcountry impact monitoring 
programme due to concerns that use was in-
creasing. Results of the study indicated that 
not only were impacts largely contained but 
also that visitor numbers were not increasing 
and had in fact been stable or decreasing (9, 
10). Subsequent research identified a sig-
nificant trend towards day use of backcoun-
try trails (11) suggesting that the influences 
identified above were already in process. 
The concept of wilderness adds another di-
mension to the management issues faced by 
Canadian park managers, with the view that 
the problems of US parks are the problems of 
Canadian parks. Yet ‘wilderness’ is largely an 
imported concept. Wilderness is not the focus 
of this discussion but sets the stage: in Cana-
da there are large intact forests that by many 
definitions would be considered ‘wilderness’ 
and yet these are ‘working landscapes’ and 
would not fit some conventional definitions. 
This American concept could be considered 
a recreational classification and indeed is by 
the tenets of the U.S. Wilderness Act, and 
thus management and controlling impact is 
exceedingly important. However, when we 
transfer this concept to Canada (and most 
likely other areas) a number of problems, in-
cluding conflicts among stakeholder groups 
arise. It should be noted that much of the 
Canadian ‘wilderness’ is not within parks and 
therefore largely outside the responsibility of 
park planners. Recreation within Crown lands 
is not prohibited, but unplanned. Instead 
large area planning is often the responsibility 
of major resource industries such as forest-
ry. In these instances ‘wilderness’ recreation 
and planning occurs to the extent required 
for forest certification or to meet the require-
ments of Provincial management targets.

Finally and certainly not least is the issue 
of climate change/variability and how this 
impacts upon ecosystems in general and 
parks and protected areas in particular. By 
and large parks in Canada, while among 
some of the largest in the world, are not of 
sufficient size, nor adequately connected 
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to “adapt” to changing climatic conditions. 
What this means for parks management and 
responses to perceived threats to ecological 
integrity is still not clear. However, it adds a 
significant element of uncertainty to Parks 
Canada’s legislated mandate of maintain-
ing “ecological integrity”  (where ecological 
integrity is defined by the National Parks 
Act as “a condition that is determined to be 
characteristic of its natural region and likely 
to persist, including abiotic components and 
the composition and abundance of native 
species and biological communities, rates 
of change and supporting processes”). In a 
changing environment what is “persistent”, 
and if adaptation occurs as a result, what is 
then “characteristic”? These questions are 
only now being asked and their implications 
for management within parks and protected 
areas have yet to be addressed by policies. 
How the recreational ‘ecosystem’ might re-
spond and be managed on a changing land-
scape is at this point largely guesswork. 

3	 the	role	of	IMpacts

The importance of identifying and monitoring 
impacts should not be minimized and it is not 
my intention to do so. However, often moni-
toring is the drudge work (12) of research and 
more often still rarely published as has been 
noted at past meetings of this type. Monitor-
ing and impact assessment has provided a 
sound base from which to move forward to 
planning in areas previously without impact 
with a proviso that we recognize that impacts 
are not only inevitable (1) but also quite pos-
sibly necessary. 

In addition, monitoring has, by and large, 
been conducted at a site level with minimal 
attempts to integrate it into a larger system. 
Some attempts to expand monitoring beyond 
the site level to surrounding communities/
landscapes have been undertaken (13) but 
still not at the system level. Most ecosystems 
are nested hierarchies as has been recog-
nized in ecology and in national ecological 
mapping frameworks (http://www.ec.gc.ca/

soer-ree/English/Framework/) and impacts 
may have multiscale effects. Site level im-
pacts may have repercussions emergent at 
the landscape scale. For example, a study 
recently initiated by the second author is ex-
amining the impact of recreational snowmo-
bile trails on wolf movements. These trails 
are seasonal, low density and low use, often 
established in open country and at the site-
level are arguably innocuous. However, there 
is sufficient anecdotal evidence that indicates 
that wolves use these trails to depredate 
southern populations of woodland caribou, a 
species identified as threatened federally. In 
this instance it is a linear recreation corridor 
at the landscape-level and only seasonally 
that creates potential conflicts with wildlife. 
Spatial and temporal scales are absolutely 
critical in recreation ecology when consid-
ering use-based impacts. Impacts are not 
necessarily simply the end result of recrea-
tion on the landscape. During the course of 
research by the authors to assess the viability 
of identifying recreational habitat indices and 
using these for planning, it was observed that 
in many situations impact was a necessary 
pre-condition for outdoor recreation. In par-
ticular, canoe tripping requires at a minimum 
sites that are flat and relatively free of ground 
cover in order to camp. Ideally, the sites will 
also provide ease of landing and launching, 
a scenic vista, and be exposed to a breeze 
(to reduce nuisance insects). In the boreal for-
est/Canadian shield ecozone these features 
are found almost exclusively in ecosite 2 (14). 
In the absence of this ecosite, many sites are 
the result of human impact. In contrast in the 
Taiga ecozone, it was found that most camp-
sites were located on eskers, most often in lo-
cations where migrating caribou had denuded 
the ground cover. Upon leaving the region of 
eskers, camping sites were impossible to find 
as banks were thickets of unimpacted willow 
and alder. Similarly, ATV recreationists often 
co-opt existing trails, resource and utility cor-
ridors and roads. Ironically, firebreaks used to 
preserve forests often become a conduit for 
environmental degradation by ATVs at both 
the site-level (e.g. stream crossings impact 
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fish habitat) and landscape level (e.g. invasive 
species using these as corridors to spread). 
Clearly, recreation can lead to impacts that 
are dynamic, emergent and self catalyzing.

The role of recreational impacts on long-
term ecosystem dynamics is also poorly re-
searched. Despite being the world’s largest 
industry, recreation and recreational eco-
logical models and planning fall far behind 
other resource-based industries. In forestry 
scenario planning, constraint-based patch 
and landscape models have been used to 
examine the impact of forestry on viewsheds 
adjacent to and in recreational areas [e.g. 
15]. These models can simulate several cut-
ting rotations and the approximate condition 
of the landscape as observed from a variety 
of vantage points. Simulations can be run for 
periods of several centuries although usu-
ally only medium-term 50-100 yrs are used 
in planning. From this temporal perspective 
foresters are becoming more sensitive to 
recreationists needs (and possibly impacts) 
than managers of parks and other outdoor 
recreation environments. Clearly industries 
such as forestry, which are extractive, are 
often the target of policies that require long-
term landscape-level planning and therefore 
have to include recreation for certification. 
As we have argued, impact and/or distur-
bance are inevitably part of recreating on 
any landscape. While strictly speaking this 
may not be extractive, it does affect land-
scape change and one could argue that it 
should be treated as such and given higher 
priority in the discipline. Indeed, the recogni-
tion that impacts are, in many cases, neces-
sary suggests that that might be optimized 
and planned for. That said, the cumulative 
effects of recreation are often not consid-
ered, except in terms of back-casting, and 
certainly not over a time scale of centuries. 
Perhaps this is an unfortunate side-effect of 
the ‘museum mentality’ that is often perva-
sive in park planning and management, that 
assumes that left alone the landscape will re-
main “as is.” But this assumption is one that 
should be strictly avoided in the development 
of theory and practice in recreation ecology.

4	 challenges

Before recreation ecologists can begin to ad-
dress some of these issues a number of chal-
lenges will have to be overcome. One of the 
greatest challenges facing recreation ecolo-
gists in Canada (beyond identifying themselves 
as such) is their dispersal across the country. 
In most cases individuals work in isolation and 
represent the lone RE in their respective prov-
ince. In keeping with the significance of scale 
in recreation ecology, the enormous physical 
distances between researchers makes regu-
lar interaction between practitioners in what is 
a highly field based area of study problematic. 
In Canada forums such as PRFO, PPARFM, 
BCPARF and PRFA provide an annual op-
portunity for regional meetings of researchers, 
while SAMPA provides a triennial opportunity 
for Canadian and international recreational 
ecologists to meet. To date however, these 
have not generated the kind of large-scale 
(big science) opportunities needed to move 
the discipline forward. the spatial dispersion 
of recreation ecologists and the scale of Ca-
nadian parks and ‘wilderness’ inflate the costs 
of both the research itself and the dissemina-
tion of the results. Funding continues to be 
a significant issue for recreation ecology re-
searchers in Canada. By and large recreation 
ecology falls between the cracks of Canada’s 
major funding agencies (NSERC an SSHRC) 
and must be considered under the “Interdis-
ciplinary” category and then vetted through a 
committee of discipline specific adjudicators. 
In committee, proposals are often criticized for 
their failure to advance theory1 (often of a dis-
ciplinary nature). Recently efforts have been 
undertaken to establish a Canadian Network 
centre of Excellence in Human Dimensions 
of Parks and Protected Areas, an attempt to 
establish “big science” and overcome the chal-
lenges posed by the highly dispersed nature of 
Canadian recreation ecologists.

————————————————
1 This echoes Cole’s comment at MMV3 noting the need 
for a stronger theoretical basis and to increase predictive 
capabilities (15).
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Much publication of Canadian recreation 
ecology research occurs in conference pro-
ceedings. This may, in part, reflect the con-
cern that there is little theoretical foundation 
and that much of the work is strongly biased 
towards monitoring and application. Addition-
ally, it may reflect that much of the work is 
completed at the behest of park manage-
ment agencies, under tight timelines and with 
limited budgets. Finally, there is no dedicated 
venue for recreation ecology research dis-
semination outside of SAMPA, GW, MMV, 
PPARFM etc. with the result that the output, 
where published, is widely dispersed (much 
like recreation ecologists). The Recrea-
tion Ecology Research Network provides a 
valuable point of contact for managers and 
researchers to discuss developments in the 
field and to share ideas but does not fill the 
role of a dedicated journal or peer-reviewed 
publication.

5	 conclusIon

As noted earlier much recreation research in 
Canada has been conducted by individuals 
working alone and with limited budget and 
has focused upon identifying and measur-
ing impacts. While this may be appropriate 
to existing parks and protected areas it is 
not nearly as useful in supporting the man-
agement of large tracts of crown land such 
as those currently under consideration for 
World Heritage Status in the eastern boreal 
of Manitoba. These areas will require the 
application of Big Science much like that 
undertaken in the Bow Valley Study (15). 
Recreation Ecology should be central in the 
planning, development and implementation 
of such science. However, to be included in 
such a process will require that recreation 
ecology enhance its profile through expand-
ing upon current initiatives like RERN, MMV, 
SAMPA, the PRFs and providing opportuni-
ties for increased linkages between these 
organizations. Finally, perhaps it is time for 
the development of a dedicated publication 
for recreation ecology research.
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The significance of recreation 
impacts: The importance of scale

David N. Cole

Abstract — Recreation managers often consider the ecological impacts of recreation to be serious problems 
that need to be mitigated. Conversely, protected area ecologists often consider such impacts to be trivial. Such 
differences of opinion result from applying divergent evaluative criteria to assessing the significance of recre-
ation impacts. It reflects lack of attention to questions of significance and, in particular, inadequate exploration of 
scale issues in recreation ecology. Impacts might be considered significant if they represent a substantial loss of 
ecological integrity or if they are perceived by recreation users to be highly disagreeable. Although not mutually 
exclusive, impacts on ecological integrity and human perception provide different criteria for evaluating signifi-
cance. Cole and Landres [1] propose that the ecological significance of an impact is a function of both impact and 
attribute characteristics. Significance increases with the areal extent, intensity and longevity of the impact and 
with the rarity and irreplaceability of the impacted attribute. To be significant, from the perspective of human per-
ception, the impacts have to be noticeable. In addition, the most disagreeable impacts are one’s that result from 
what is considered inappropriate behavior. Given these relevant criteria, this paper explores research that can 
help in assessing the significance of ecological impacts and suggests which impacts are likely to be most critically 
important. In particular, the paper reviews what is known about the spatial scale of impacts, since this is relevant to 
assessing both the areal extent of impacts and how noticeable impacts are. The impacts that are most significant 
perceptually are often quite different from the impacts that are ecologically most significant.

Index Terms — Recreation ecology, special scale, ecological impact

——————————   u   ——————————
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Does recreation ecology have a 
place in East Asia? Some insights 

from Taiwan
Yu-Fai Leung, Yi-Chung Hsu, Chi-Chuan Lue, Dau-Jye Lu

Abstract — The significance of East Asian protected areas to support biodiversity conservation and nature‑based 
tourism is increasingly recognized, so is the tension between these two objectives. Recreation ecology, the sci-
entific study of visitor impacts in protected areas and their effective management, seems to have a role to play in 
resolving this conflict. At the last MMV conference, the general status of recreation ecology research in East Asia 
was summarized (Leung 2006). Three major developmental stages of this area of research development and 
some key challenges were identified. This presentation at MMV4 is intended to follow up with this line of dialogue 
by examining recreation ecology research on Taiwan Island as a case example. In Taiwan, the common occur-
rence of visitor impacts in forest recreation areas has long been acknowledged by managers and researchers. 
There were significant concerns about extensive soil and water conservation problems associated with recreation 
facility development in sensitive mountain areas in the 1980s. Such concerns led to focused research efforts car-
ried out by several researchers since the 1990s. However, the diversity of topics and research methodology re-
mained low and many of these earlier studies had a weak connection to management practice. Many studies were 
short-term investigations with limited management utility, mirroring the nature of research funding mechanism. 
Despite the constraints, several recent projects are showing signs that some protected area administrators may 
be more receptive of the role of recreation ecology research and long-term impact monitoring in supporting a more 
proactive approach to visitor management in protected areas. These projects, the trends they may represent, and 
the implications to the East Asian region in regard to challenges and opportunities will be highlighted

Index Terms — Recreation ecology, nature-based tourism, East Asia, visitor impact.

——————————   u   ——————————

Yu-Fai Leung is with the Department of Parks, Rec-
reation & Tourism Management, North Carolina State 
University, Raleigh, NC 27695-7106, USA
Email: Leung@ncsu.edu

Yi-Chung Hsu is with the Graduate Institute of Tour-
ism & Recreation Management, National Dong Hwa 
University, Hualien, Taiwan ROC
Email: ychsu@mail.ndhu.edu.tw

Chi-Chuan Lue  is with the Department of Sports & 
Leisure Studies, National Dong Hwa University, Hual-
ien, Taiwan ROC
Email: cclue@mail.ndhu.edu.tw

Dau-Jye Lu is with the School of Forestry & Resource 
Conservation, National Taiwan University, Taipei, Tai-
wan ROC
Email: djlu@ntu.edu.tw



55

Finding a balance: applied ecology 
is not a second-class research
Teresa C. Magro, Cristina do M. Santiago and Maria de J. Robim 

Abstract — Nevertheless the recreation ecology research provides answers to current environmental and social 
problems; we need a challenge to gains social recognition. The consequences of not been positively evaluated 
in academic circles and in governmental financing agencies is that the research institutions staff who also have 
charge of protected areas are not being able to request financial support for research.  

Index Terms — Applied research, recreation ecology, research financial support 

——————————   u   ——————————

extended	abstract

Research that provides answers to 
current environmental and social 
challenges is important and gains 

social recognition. Nevertheless, we 
still notice some resistance to valuing 
applied research in academic circles and 
in governmental financing agencies. As a 
result, in some research institutions staff who 
also have charge of protected areas find it 
hard to request from their fellow researchers 
studies aimed directly at solving practical 
problems. 

That is mirrored in the lack of consistent 
data, skills and tools that would enable ad-
equate management of protected areas. For 
example, models utilized in Brazil for the 
management of visitor impact to protected 
areas are adapted from those used in other 
countries where environmental and socio-
economic conditions are distinct from those 
found in tropical regions. 

Recreation Ecology researchers have 
difficulty evidencing the relevance of the as-
pects that may be dealt with in that field of 
research. We need more botanists interested 
in studying the effects of visitor activities as 
we need more ichthyologists studying fishes 
in water environments where recreational or 
educational activities are allowed. 

Sporadic studies are beginning to be con-

ducted, which may represent an advancing 
perspective. However, a more careful look 
demonstrates that part of those studies did 
not advance with more relevant results mainly 
due to limited access to financial resources. 

Another problem related to that approach to 
ecology is scientific recognition. Here as well, 
we find a growing distance between basic 
ecology researchers and those who work with 
applied research. We actually need strategies 
to reclaim part of the former researchers and 
show them that applied research can be at-
tractive and yield valuable scientific articles.  

In order to improve the dialogue between 
researchers who direct their studies accord-
ing to the best possibilities as far as financ-
ing and scientific visibility are concerned, the 
Instituto Florestal de São Paulo (São Paulo 
Forest Institute) has brought part of its team 
of scientists together for a meeting. The Divi-
sion of State Reserves and Parks gathered 
staff  who double their function as research-
ers and managers of protected areas and 
those who work with basic ecology. The pur-
pose of the gathering was to set guidelines 
to research and monitoring that will ultimately 
aid in procedures for planning, development 
and monitoring recreation in protected areas 
in the state of São Paulo and that will lead 
to the creation and implementation of public 
conservation policies. 
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What is the place of democracy in 
recreation ecology?

Susan A. Moore

Abstract — What should be monitored and who decides has been debated for as long as recreation ecology has 
been with us. The early work on planning frameworks advocates consulting with visitors to determine what condi-
tions are important to them and then derive resource and social indicators from this information. Any associated 
standards are then similarly set with visitors’ input. At the same time, recreation ecologists have selected indica-
tors that allow measurement and predictions regarding the relationships between resource and social conditions 
and levels of visitor use. Where are we now regarding these choices? A democratic perspective would argue that 
visitors should have significant influence on indicator selection and the standards that might accompany them. 
But what role does this leave for scientists and institutionally derived scientific knowledge in recreation ecology? 
In this paper I argue that we are morally and societally bound to embrace a democratic approach to recreation 
ecology with scientists and managers working with visitors, and others with a vested interest in protected areas, 
to develop ‘practical wisdom’ that can be evoked as a central tenet of recreation ecology.

Index Terms — democracy, practical wisdom, public, recreation ecology, visitors.

——————————   u   ——————————

1	 IntroductIon

Work began in earnest on the selec-
tion and measurement of indicators 
for determining human impacts on 

the natural environment in the wilderness ar-
eas of north America in the late 1970s and 
early 1980s [1], [2], [3]. These indicators were 
concerned with the ecological consequences 
of human use. At the same time research was 
underway determining the social impacts of 
visitor use, mainly the impacts of visitors on 
each other. This line of inquiry focused on 
crowding and included numbers of other in-
dividuals and parties seen and/or heard while 
on the trail or camping [4]. These two sourc-
es of information on visitor impacts and what 
might be monitored to detect impacts came 
together in approaches to developing carry-
ing capacities. This concept was cleverly re-
conceptualised to deal with the practicalities 

and complexities of protected area manage-
ment as the limits of acceptable change [5]. 
Here the wants and needs of visitors, and po-
tential concerns regarding whose voices and 
concerns were heard and considered in pro-
tected area management, clearly intersected 
with recreation ecology. 

This intersection between society and sci-
ence in the selection of indicators has be-
come increasingly evident over the last dec-
ade. Development of sustainability indicators 
(a much broader task than resource and so-
cial indicators for protected areas which are 
the focus on this paper) has been accompa-
nied by concerns that their selection could be 
dominated by scientific and technical elites 
[6]. Another burgeoning area of related inter-
est is developing indicators to assist in eval-
uating the effectiveness of protected area 
management [7], [8].

2	 background	

The limits approach was developed and first 
applied by the staff from the United States 
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Forest Service (on the Flathead Forest) and 
researchers from the Forest Service, Aldo 
Leopold Wilderness Research Institute and 
the University of Montana. It was applied to 
the Bob Marshall Wilderness Complex, an 
area of 1.5 m acres, which includes extensive 
horse use and extended hiking opportunities. 
This planning process used both ecological 
indicators (such as trail erosion, extent of 
bare ground, exposed tree roots) and social 
indicators (such as the number of parties 
camped within sight and sound, number of 
trail encounters) [9].

In this planning process, an advisory com-
mittee had a say in what indicators were se-
lected and what levels were set for acceptable 
impacts. They were provided with guidance 
by managers and scientists, and the indica-
tors selected mirrored the research indicators 
of interest at the time. 

Given this brief background, this paper ex-
plores four related issues: 
1. Who provides the indicators?
2. Who is involved in selecting indicators and 

how are those persons selected?
3. How can choices regarding indicators be 

made?
4. How could practical wisdom work for rec-

reation ecology?
The intention in exploring these issues is 

to stimulate thoughts for discussion rather 
than provide definitive solutions. The context 
for this discussion is protected areas with a 
mandate for both protection of ecological and 
other natural assets and providing for visitor 
use and appreciation, now and in the future. 

3	 Issues	

3.1 Who provides the indicators – The 
role of scientists

Indicators have been provided by both rec-
reation ecologists and social scientists. 
Those involved in planning for protected ar-
eas usually have these indicators provided 
by agency staff drawing on previous scien-
tific research. Anecdotal evidence suggests 

that visitors don’t notice and are often not 
concerned about recreation ecology indica-
tors, such as bare ground and exposed tree 
roots, until they are shown and the ecologi-
cal consequences explained. Then, they be-
come more concerned. The question then 
becomes – what to monitor? Similar queries 
are evident regarding social indicators with 
increasing discussion about whether crowd-
ing really is a useful surrogate for the visitor 
experience. An associated social concern is 
how can the interests of those not currently 
visiting, but deeply interested in a protected 
area or areas, be involved in decisions about 
indicators? 

These questions suggest an opportunity 
for dialogue between the public (including 
visitors), with an interest in protected areas, 
and scientists regarding what is important to 
the public and what is important to scientists. 
A number of commentators (e.g. [6]) have 
cautioned against restricting the selection of 
indicators to those with predominantly scien-
tific and technical interests, suggesting this 
may bias indicator selection to ones favored 
by scientists but not necessarily reflecting 
broader societal values and concerns. 

3.2 Who is involved and how are they 
selected?

In the previous sections the term ‘the public’ 
was used to flag the interest of those beyond 
but including visitors. Contemporary writings 
talk of stakeholders where these are individu-
als or groups that have either direct or indirect 
interests in protected areas [10]. This defini-
tion can be clarified further by referring to 
the ‘demos’ associated with protected areas. 
Dahl [11] defined the demos as all adults sub-
ject to the binding decisions of their group. He 
noted that anyone not included will be unable 
to represent or defend their interests. Using 
this definition suggests that all those persons 
likely to be affected by indicator selection and 
the associated standards should be involved 
in the associated decision-making. 

As such, engagement might include those 
who live adjacent to protected areas and 
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those visiting and using such areas (geo-
graphical communities) [12], plus the more 
difficult to locate and engage, such as those 
appreciating the intrinsic values of such areas 
but rarely if ever visiting them (community of 
interest) [13]. There is also a third ‘commu-
nity’ – the interests of future generations and 
others unable to speak for themselves (e.g., 
economically or politically disadvantaged 
peoples). Scholars such Dobson [14] sug-
gest that environmental groups provide good 
proxies for these less tangible and accessible 
interests. 

3.3 How are choices made?

Choices regarding indicators are ideally made 
through some engagement process over time 
that involves scientists (and/or managers) 
and the interested public. Such interactions 
allow knowledge to be shared and, more 
importantly, developed by those involved. 
These interactions are likely to be highly vari-
able depending on the location of the various 
publics and their intensity of interest. Interac-
tions could include working groups for those 
most involved, through to occasional points 
of interaction for those further away and/or 
with less intense concerns. 

Interactions are critical because they will 
allow the public to critique, better understand 
and request new and more meaningful indi-
cators as necessary. They will allow scientists 
to explain and explore the practicalities of 
various indicators. They will also allow discus-
sions and development of understanding re-
garding the uncertainty associated with some 
of the causal assumptions that accompany 
recreation ecology. These assumptions and 
concerns regarding poor causality between 
levels of use and impacts are well known to 
recreation ecologists, but not necessarily to 
the public. 

3.4 How can practical wisdom work for 
recreation ecology?

Recently, reference has been made in fields 

as diverse as public administration [15], fish-
eries management [16] and health care [17] 
to the need for practical wisdom. In fisher-
ies management, Jentoft [16] suggests the 
need to draw on three kinds of knowledge: 
episteme (science, e.g., recreation ecology), 
techne (practical know-how, e.g., from the 
public) and phronesis (practical wisdom). 
Practical wisdom is experience-based knowl-
edge particularly concerned with ethical and 
moral judgment. Rooney and McKenna [15], 
also drawing on the writings of Aristotle, com-
ment that wise organizational practice rests 
on techne, phronesis, virtue and aesthetics.

For health care, Edmondson and Pearce 
[17] have a slightly different interpretation, 
drawing attention to the need to consider the 
capacities of the self (e.g., expertise of rec-
reation ecologists), others (e.g., the public) 
and the aspects of the situation/problem itself 
(e.g., the protected area context). Jentoft [16] 
also emphasizes the absolute importance of 
being attuned to the socio-ecological context 
in fisheries management. The same would 
seem to apply to the selection and applica-
tion of indicators as part of protected area 
management. 

From this recent work, a simple model for 
considering practical wisdom in the context of 
recreation ecology is proposed (Fig. 1). The 
desired outcome of this triadic arrangement 
is practical wisdom. Such wisdom should be 
able to draw on the various forms of knowl-
edge available to protected area manage-
ment through this process. At one point of 
the triangle recreation ecologists provide the 
scientific and technical expertise needed as 
part of the development of practical wisdom. 
Edmondson and Pearce [17] note that the 
reasoning associated with wisdom may take 
time to evolve. As such, scientists (such as 
recreation ecologists) may have to tolerate 
ambiguity, refrain from forcing their views on 
others and search for flexible solutions [17].

The second point of the triangle is the 
public and here the notion of the demos be-
comes critical. The search for practical wis-
dom depends for its success on including all 
those with an interest or likely to be affected 
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by indicator choices. Jentoft [16] notes that 
democracy facilitates phronesis (practical 
wisdom). So choices about the demos, how it 
is engaged in dialogue and how its views are 
considered in indicator selection can influ-
ence the achievement or otherwise of practi-
cal wisdom. 

Fig. 1. Triadic approach to recreation ecology

The third part of the triangle is the envi-
ronment – what social, political or economic 
influences are there on the protected area 
and what is being expected from its man-
agement? The answers to these questions 
will contribute to the development and form of 
practical wisdom. Work from public administra-
tion [15], fisheries [16] and health care [17] all 
emphasizes the importance of these contex-
tual influences in shaping practical wisdom. 

4	 conclusIon

Managing protected areas, of which the selec-
tion and monitoring of indicators is an essen-
tial part, is a collaborative journey. This paper 
suggests that the notion of the demos should 
be used to identify the travelling companions. 
Companions are likely to include recreation 
ecologists, and various publics with affilia-
tions, both strong and weak, with protected 
areas. The purpose of the journey is attaining 
or at least seeking practical wisdom, through 
including the top and left hand points of the 
triangle (Fig. 1) while being aware of the so-
cio-ecological landscape through which the 
travellers are passing. 

By pursuing practical wisdom, as indicated 
in Fig. 1, the science of recreation ecology 
has the opportunity to be a pivotal player in 
influencing the future sustainability of pro-
tected areas, because sustainability has eco-
logical and social dimensions. Such wisdom 
provides sound judgment and sensitivity in 
a practical setting [16]. It can also assist in 
exercising ethical and moral judgment. Such 
judgment comes into play in recreation ecol-
ogy where the choice of indicators and espe-
cially standards can advantage some while 
disadvantaging others. Practical wisdom may 
help tread this path in ways that are fair and 
just for all involved. 
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Comparison of motivations and 
crowding preferences between 

Austrian and Japanese urban forest 
visitors

Tetsuya Aikoh, Arne Arnberger, Yasushi Shoji, Taro Mieno

Abstract — Do Japanese urban forest visitors have the same crowding perceptions than European visitors? 
Traditionally, it has been considered that an Asian is more tolerant of congestion compared to Western people, 
because of their different cultural backgrounds and living conditions. However, in many Asian countries, life style 
has been rapidly westernized, and many Asian people travel or immigrate to Western countries. Our purpose is 
to investigate the differences of recreation motives and crowding preferences of urban forest visitors between 
Austria and Japan. We compared motivations and crowding perceptions of on-site forest visitors using the same 
questionnaires, asked in 2006. Visitors to the Viennese part of the Danube Floodplains National Park, Austria (N = 
312) and visitors to the Nopporo Forest Park in Sapporo, Japan (N = 302) were asked to rate 15 motivation items 
and to choose preferred scenarios of computer-generated choice set images of a discrete choice experiment. 
Among 15 motivation items, a statistic significant difference was found in 14 items.  Both Austrian and Japanese 
respondents assigned high importance scores to health and nature observation. The Austrians rated highly the 
motives exercise/sport, quietness and recreation, whereas Japanese visitors placed more importance on experi-
encing nature and family.  We found four motivation factors: Landscape, Solitude, Nature and Health.  Results of 
the choice model showed that Austrian respondents preferred less walkers and dog walkers, whereas Japanese 
preferred less bikers, joggers and plant pickers. Japanese visitors scored higher on nature observation, and fewer 
bikers are in this urban forest. Conflicts with dog walkers have been one of the main management issues in the 
Austrian forest. We found that visitors’ crowding preferences are related to current trail use conditions, and to their 
motivations. Tourism and recreation become more and more globalized, and this information about differences 
and similarities of visitor attitudes based on different backgrounds will be helpful for urban forest management. 

Index Terms — crowding, motivation, urban forest visitor, choice model.
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Over- and undercrowding in the 
urban context: A comparison among 

Viennese green spaces
Arne Arnberger, Renate Eder

Abstract — Urban green spaces are essential natural environments for densely populated areas and offer ref-
uges from the hectic city life and work environments. They constitute spaces that provide relatively low levels 
of social contacts, at the same time they are settings for social gathering. High-use levels as well as too low 
use levels in urban recreational areas may also be associated with negative effects due to overcrowding, safety 
concerns or too low social stimulation levels. Given the prominence of urban recreation areas in our daily life, it 
is surprising that so far rather little research has focused on the crowding perceptions and the social carrying ca-
pacities of urban park users, particularly in Europe. In eight different green spaces in Vienna, about 1700 on-site 
visitors were interviewed on randomly selected eight sampling days in 2006. Green spaces were heavily used 
small inner urban parks, various historical gardens and forests, and peri-urban recreation areas with a large area 
size and with low visitation. Interviews lasted between 15 and 20 minutes in most cases. One or two interview-
ers were used per study site. Crowding issues were asked in three separate questions using bi-polar measures:  
Visitors were asked about their crowding perceptions of the respective recreation area for both Sundays and 
workdays, using a 7-point scale ranging from a too lonely situation to an overcrowded situation (global measures 
of crowding). Actual crowding at the time of the interview was investigated using the same 7-point scale (actual 
measure of crowding). Crowding expectations and perceived development of use levels since the first visit were 
also asked. Overcrowding and undercrowding perceptions were expressed. About 47% of respondents expressed 
overcrowding perceptions for Sundays, while for workdays mostly pleasant crowding perceptions were reported. 
All crowding measures differed significantly, and significant differences were found across the green spaces. 
Research was supported by the Austrian Science Fund (FWF). 

Index Terms — Crowding, perception, urban recreation, urban park users.
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Crowding in European forests: 
Status quo and implications for 

forest management and research
Carsten Mann Arne Arnberger

Abstract — Providing forests on a sustainable basis include knowledge about recreation quality of forest visitors 
and perceived impacts. While ecological impacts have been a central topic for forest recreation research, social 
impacts such as use‑conflict and crowding were rarely investigated. This paper analyses research attempts in Eu-
ropean forests dealing with visitors’ crowding perceptions at a first time. For data collection, the Cost Action E33 
“Forest for recreation and nature tourism” network, as well as a focused literature research was used. Compared 
to recreation research in the United States, where crowding is a prominent topic, only 16 European crowding stud-
ies were identified since the 1980s, predominantly carried out in Central and Northern Europe. Reported crowd-
ing-perceptions ranged from 1064%. Among these, correlations between use-levels and crowding perceptions 
were yielded, as well as manifold significant influences of setting attributes and visitor characteristics. Most stud-
ies used a theoretical foundation oriented towards the US recreation crowding literature, but differ in their methods 
of measuring crowding. As a result, the use of different scales and data collection methods, restrict a nation-and 
European-wide comparisons. In most Southern, Eastern and several Central European countries, crowding is not 
recognized as an issue for forest recreation research and management. Besides less political willingness and fi-
nancial constraints, general access rights to forests, and the lack of legal requirements are considered among the 
main obstacles of putting more emphasis on recreation crowding research. Due to the ongoing societal demands 
for outdoor recreation together with trends to concentrate uses on fewer paths and areas for ecological reasons 
crowding may be of higher importance in the future. A need for standardized crowding research is stated to gain 
more insights of cultural differences and commonalities. Changes of the recreation systems, its uses and users 
can be better recognized for a sustainable, future-oriented forest recreation management.

Index Terms — Crowding; Europe; forest recreation; methods, scales, social impacts.
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The role of destination management 
in facing the challenges for 

protected area tourism development
Niek Beunders

Abstract — These are PAN Parks introduced a holistic approach to protected area management, integrating 
standards for conservation and management practices, visitor management, sustainable tourism strategies and 
partnerships. It has been field tested successfully in 10 protected areas. Simultaneously tourism in protected ar-
eas became the focus of a growing number of publications. Common ground can be identified in a predominance 
of strategic, process oriented approaches to tourism. Key issues: planning, visitor management, linkages with the 
tourism industry, community involvement. Results of the first decade: 1. A more structured and focused co‑opera-
tion between PA and local stakeholders. Research shows positive results in awareness and co-operation 2. Multi-
stakeholder approaches have proven to be effective in formulating tourism strategies 3. Tourism became an inte-
grated part of protected area management, including a more pro-active, strategic approach. 4. The model works 
in diverse cultural, institutional and political contexts 4. PAN Parks has been a laboratory for sustainable tourism 
development for protected areas. Five main challenges can be identified: 1. Loading the brand: make value added 
of PAN Parks tangible for tourist. How can conservation benefits, distinctiveness and quality of the experience be 
guaranteed? 2. Identify success factors for development, marketing and management of competitive destinations 
3. Consequently the brand lacks a decisive impact on the holiday decision making process. Economic stakeholder 
value is still limited 4. Leverage of local economic activities (synergy with other sectors) 5. Mind shift from proc-
ess orientation (development) to focus on output (marketing, management). Suggestions for a research agenda 
for the next decade are listed here: Economic sustainability remains a concern for conservation based tourism 
development. Local stakeholders, regional economy and tour operators need healthy business perspectives. 
Eco-tourism markets are highly competitive. Distinctiveness and competitiveness of destinations require market 
oriented approaches. The positioning of protected areas as (part of) destinations requires research. Expertise 
must be developed for destination -development and -management. Innovative approaches for local supply chain 
development should strengthen the role of protected area tourism in regional development. Quality standards for 
destinations and local providers should be elaborated. Destination management could be the umbrella to integrat-
ing these fields of expertise. Probably a “paradigm shift” from sustainable tourism development approaches to a 
destination perspective is needed.

Index Terms — Innovative approach, visitor management, Pan Parks, sustainable tourism management.
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Perceptions, attitudes and 
perceived benefits of local residents 
about tourism development in and 
around European Protected Area 

Network Parks
Stuart P. Cottrell

Abstract — This paper presents the European Protected Area Network (PAN Parks) approach (mixed methods) 
for monitoring resident beliefs about the benefits of PAN Parks status and satisfaction with tourism development. 
Comparison of results and lessons learned from studies done in Poland, Bulgaria, and Finland are given. Hypoth-
esizes imply that economic, socio‑cultural, ecological, and institutional dimensions of sustainable tourism influ-
ence perceived benefits of PAN Park status and satisfaction with tourism development. As residents’ satisfaction 
with the economic, socio-cultural, institutional and ecological aspects of sustainable tourism increase, so do be-
liefs about the benefits of PAN Park status and satisfaction with tourism development in the PAN Park regions.

Index Terms — Sustainability, tourism, indicators, monitoring.

——————————   u   ——————————

1	 IntroductIons

Monitoring the role of PAN Parks 
(Protected Area Network) in com-
munity development via sustainable 

tourism is a goal of the PAN Parks founda-
tion [1]. In 2005, the PAN Parks Foundation 
implemented a research methodology to ex-
amine the success of the PAN Parks certifi-
cation program. PAN Parks argues that apart 
from improved protection and management 
practice, local businesses and communities 
profit from PAN Park’s status as well. Yet, the 
socio‑economic benefits are less visible than 
those for conservation. 

An important part of the PAN Parks con-
cept is cooperation with local stakeholders 
on implementation of sustainable tourism, 
in other words, the socio-economic aspects 
[2]. These aspects are examined by the PAN 
Parks research network. The ecological as-
pects are not the focus of the network since 
the National Parks involved in PAN Parks 
conduct much of the scientific research re-
lated to biodiversity.

A sustainability framework provides the 
theoretical lens to guide the research proc-
ess [3]. Figure 1 shows those dimensions im-
portant to a holistic approach to sustainable 
development.

This presentation examines the relative 
contribution of four sustainability dimensions 
in predicting residents’ beliefs about the ben-
efits of PAN Park status at PAN Park locations 
in Finland, Bulgaria, and Poland and satisfac-
tion with tourism development as determined 
from three studies using a similar methodol-
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ogy. It is hypothesized that economic, socio-
cultural, ecological, and institutional dimen-
sions of sustainable tourism would influence 
perceived benefits of PAN Park status and 
satisfaction with tourism development. The 
ecological dimension emphasizes the need 
to reduce pressure on the physical environ-
ment. The economic dimension considers 
human needs for material welfare (e.g., em-
ployment) in a framework that is competi-
tive and stable. The social dimension refers 
to individuals’ skills, dedication, experiences 
and resulting behavior. The institutional di-
mension calls for strengthening people’s par-
ticipation in political governance. Dimension 
indices were based on 5-10 survey items with 
reliability coefficients ranging from .66 to .91 
for each of the studies. 

Fig. 1. Sustainability Framework [3]

2	 Methods

2.1 Techniques

A mixed methodology including a 4-page 
questionnaire and a 10 question semi-struc-
tured interview protocol was developed as 
the basis of the research method. In 2005, 
the methodology was pilot tested at Bieszc-
zady National Park in Poland using a Polish 
translation. A PAN Parks methods manual 
[5] was written as a guide to conduct similar 
studies in all certified PAN Parks. Baseline 
studies among all of the parks using a similar 
methodology will allow the PAN Parks Foun-
dation to compare data between parks and 
to help learn from the different studies. The 

methodology will be repeated over the years 
to measure change in beliefs, opinions, atti-
tudes, values and impacts over time.

To date, the research has been done at 
Bieszczady NP in Poland (as a pilot test) [4], 
Retezat NP in Romania, Central Balkan NP 
in Bulgaria and Oulanka NP in Finland [4]. 

The PAN Parks methodology is a tool 
used to gain insight into who the protected 
area stakeholders are, in what way they 
are involved in tourism development, and in 
what way they perceive the four dimensions 
of sustainability. Several sub-questions are 
included to measure general feelings about 
tourism development, PAN Park benefit to 
local businesses, local communities, and 
sustainable development. In addition, ques-
tions address social change and perceptions 
of those changes, company involvement in 
the decision making processes in the park 
region, and economic benefits for local en-
trepreneurs. Both PAN Park partners and 
non-partners are included in the study which 
consists of two phases as a mixed methods 
approach.

2.2 Sampling Technique 

Sample methods include onsite self-adminis-
tered surveys and mail surveys with follow-up 
mailings (e.g., post card reminder). 

An onsite self-administered survey was 
conducted in Poland and partially in Bulgaria 
and in Finland, and was primarily directed 
towards PAN Park’s partners and tourism 
stakeholders that participated in the inter-
views as well. This was done as a means to 
corroborate findings between the question-
naire and stakeholder interviews. A mail sur-
vey with a postage paid self-return envelope 
was done in Romania, Bulgaria and Finland. 
An 80% response rate was received from a 
convenience sample (n=92) in the Central 
Balkan NP region of Bulgaria [6]. In Finland, 
we received a 31% response rate from a ran-
dom sample of households in the summer of 
2007 [5]. This is a moderate response level 
considering the post card reminder with its 
drawing for prizes; however the modified mail 
survey approach (2 mailings versus 3 or 4) 
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————————————————
1 Actual data are not presented from the Polish, Bulgarian, 
and Finnish studies due to space limitations (see [2], [5], 
[6]). 
2 Parks must develop an STDS with representatives of the 
various interest groups (e.g., tourism, local community).

resulted in a response rate equivalent to oth-
er studies using a mail survey and postcard 
reminder only. In Romania only a few returns 
were received with most of the surveys done 
onsite. 

The studies at both Retezat NP in Roma-
nia and Central Balkan NP in Bulgaria were 
done by Masters students and would be con-
sidered pilot studies with small samples. The 
study recently completed at Oulanka NP in 
Finland is the first study with a relatively ro-
bust sample and serves as a model approach 
for future studies [5]. Researchers from the 
Oulanka Research Station, PAN Parks Foun-
dation, and Colorado State University con-
ducted the study as an interdisciplinary team 
and represents the ideal approach sought for 
future studies. 

Semi-structured interviews tend to provide 
the most insightful knowledge about the ef-
fectiveness of PAN Parks. There have been 
modifications to the questions given at each 
study site due to the type of interviewees, 
cultural context and experience of the inter-
viewer. Interviews were conducted in Roma-
nia and Poland using onsite native speakers 
as the interviewers with direct translation into 
English at some point following the interview. 
In Bulgaria, the researcher was a Bulgarian 
while both Finnish and English speakers con-
ducted the interviews in Finland. Interviews 
are meant to be voice recorded, however as 
was the case in Romania, interviewees were 
much more open to talk when the voice re-
corder was turned off. Although a standard 
interview protocol is available, onsite condi-
tions such as language, terminology, and in-
terviewer experience are always considered.

Statistical analysis for the studies include 
descriptives and multivariate analysis (e.g., 
regression, analysis of variance, and struc-
tural equation modeling.  Textual analysis is 
used for the qualitative data.

3	 results	&	dIscussIon

Results are presented as implications for  
sustainable tourism development, park man-
agment and PAN Parks1. 

3.1 Sustainable tourism development 

People living around protected areas expect 
the park to serve as a magnet for tourists. Is 
tourism marketing the park’s responsibility for 
the region? Local expectations are often too 
high with short term expectations. The study 
in Poland showed that local businesses ex-
pected an increase in domestic and interna-
tional visitors to the park since its verification 
in 2002. Obviously unrealistic, such expecta-
tions led to local dissatisfaction and disillusion 
with PAN Parks.

Direct contact between local stakehold-
ers and park management is necessary for 
the Sustainable Tourism Development Strat-
egy’s2 (STDS) to work effectively. All stake-
holders feel better informed and more com-
mitted to achieving the set goals, and the 
process contributes to the feeling of having a 
say in the decision making process. 

Indicators and standards for sustainable 
tourism: Survey questions measuring the 
four dimensions of sustainability (see Fig. 1) 
in essence represent potential sustainable 
tourism indicators. Indicators are measur-
able and manageable variables that reflect 
the essence or meaning of management 
objectives. Study items have been consist-
ent across research locations validating the 
application of a sustainability framework to 
monitor resident beliefs in the value of PAN 
Parks, benefits derived and feelings about 
sustainable tourism development. The next 
step is to create standards for the indicators. 
Standards are the minimum acceptable con-
dition for each indicator variable. For exam-
ple, what percent of local residents need to 
be satisfied with each dimension to claim that 
PAN Parks has made a positive contribution 
to the local region? Development of indicator 
specific standards is only possible with con-
tinued monitoring of tourism development.
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3.2 Park management

The various studies provide insight and un-
derstanding of the local situation and provide 
data that may be useful for park manage-
ment and tourism development in the region. 
Although, most of the results are park or site 
specific, findings show that people find it im-
portant to be informed about issues and to be 
involved in decision-making processes. Of-
ten opportunities exist for local participation, 
yet awareness of or familiarity with those op-
portunities is limited. The need for improved 
communication from park representatives to 
local communities has been a key recom-
mendation in many of the studies.

All over the world, people living close 
to protected areas tend to be less satisfied 
with tourism development. The Oulanka NP 
study revealed similar findings in a location 
well noted for quality management, nature 
protection, and tourism development. This 
alludes to the importance of communication 
strategies and the goals of the areas STDS 
– which forces parks to look externally to the 
buffer zones and local regions while thinking 
internally.

3.3 PAN Parks

At this point, local knowledge about PAN 
Parks is very limited, as you might expect 
for any initiative in its infancy. People know 
about PAN Parks but are not familiar with 
what the concept actually represents; this will 
take more time. However, in all the studies 
done, local expectations are quite positive, 
especially as it pertains to the environmental 
contribution of the PAN Parks certification as 
well as the socio-cultural contributions. 

Although cause-effect is not claimed, re-
search consistently shows that when famili-
arity with PAN Parks increases, satisfaction 
and positive feelings about tourism devel-
opment in the region is higher than in those 
respondents not familiar with PAN Parks. 
As beliefs in the benefits of PAN Parks in-
creases, so do the positive feelings about the 
various aspects of sustainable tourism in the 
PAN Parks regions. We cannot claim that in-

creases in satisfaction with tourism develop-
ment and the various aspects of sustainability 
are solely because of PAN Parks certification; 
however, study results allude to potential at-
titudinal changes which support the need for 
further research. 

Local people tend to have limited knowl-
edge about the activities the Foundation en-
gages in to support their region. Improved 
communication and cooperation with the 
park are key aspects of the Foundation’s cri-
teria: the Sustainable Tourism Development 
Strategy and the work with local businesses. 
This work is done behind the scenes and will 
not be seen by local people as an outcome 
of the PAN Parks partnership. Although not 
important, this may deter local beliefs in the 
benefits or value of PAN Parks contribution to 
local and/or regional development.

4	 conclusIons

Findings suggest that as residents’ satisfac-
tion with the economic, socio-cultural, institu-
tional and ecological aspects of sustainable 
tourism increase, so will their beliefs about 
the overall benefits of PAN Park status as well 
as their subsequent satisfaction with tourism 
development in the PAN Park regions.  Re-
sults allude to the importance of achieving 
resident satisfaction with each dimension 
and the importance of the institutional dimen-
sion to achieve sustainable tourism develop-
ment.  As resident familiarity with PAN Park’s 
increases, resident satisfaction with tourism 
development and beliefs in the benefits of 
PAN Park status increase. Implications for 
monitoring sustainable tourism development 
in European protected areas are given.

The PAN Parks research process has only 
just begun and results encourage PAN Parks 
to seek more knowledge: What is the situa-
tion in the other parks and should we focus 
on similar aspects in those parks? It will take 
time to determine if PAN Parks benefits sus-
tainable development in PAN Park loca-
tions and initial results provide benchmarks 
for further study. Based on this research, 
valuable information is produced for potential 
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investors, to satisfy board members and to 
guide management of certified PAN Parks. 

Although cause effect (PAN Park concept) 
cannot be claimed, perhaps those stakehol-
ders familiar with the ideals supported by 
PAN Parks have a better understanding of 
what sustainable tourism involves; conse-
quently they tend to value the importance 
of the various aspects of sustainability more 
than those people not informed about PAN 
Parks. PAN Parks primary benefit tends to 
be environmental sustainability, yet there is 
evidence that it contributes to aspects of so-
cio-cultural sustainability as well. Institutional 
benefits regard the development of a sustai-
nable tourism network via linking park policy 
and activities to that of local businesses and 
communities. Stakeholders value the PAN 
Park concept and this will improve and spre-
ad to other stakeholders in the future.

PAN Parks with its sustainable tourism 
development strategy process is viewed as 
a driving force for sustainable development 
combining protected area concern for envi-
ronmental protection with active involvement 
of tourism businesses. The PAN Parks Foun-
dation continues to examine the benefits of 
PAN Park certification with studies at park lo-
cations in Bulgaria and Italy in 2008. Similar 
results found at Central Balkan National Park 
in Bulgaria and Retezat National Park in Ro-
mania imply that PAN Park status enhances 
resident involvement in tourism development, 
improved park management and belief in the 
value of nature conservation due to interna-
tional recognition.
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Ten years of experience in providing 
wilderness experience opportunities 

in Europe’s certified PAN Parks
Mylène van der Donk

Abstract — Today ten years ago, the first steps were taken to realise a marriage between conservation and the 
tourism industry in the most important wilderness areas of Europe. This initiative awards wilderness areas that 
meet the highest standards of management for conservation and sustainable tourism development strategies with 
the PAN Parks quality seal. It can be considered as a gold standard for well- managed protected areas. Based 
on the PAN Parks principles and criteria and the verification reports, park managers are encouraged to increase 
the management effectiveness of their protected areas and to plan, provide and maintain high quality recreation 
opportunities inside the park. Five principles make up the PAN Parks verification scheme, three of which deal with 
visitor experiences: Visitor management (principle 3), Sustainable Tourism Development Strategy (Principle 4), 
and Partnerships (Principle 5). Tourism development is used as a means to give economic value to wilderness 
areas and to create support for conservation. By creating unique and high quality opportunities for wilderness-
based recreation, the marriage has proven to be successful as it results in benefits for nature, for communities 
in and around the protected area and in unique experience opportunities for visitors. This is measured by using 
mixed methodologies in the Analysis of Perceptions and Attitudes (APA) studies done in 3 of the certified areas. 
After ten years of working on the development and implementation of the concept in different European countries 
that cope with different and similar opportunities and obstacles, we can draw interesting lessons learned. Among 
them: The value of the network and the certificate to the park, local businesses and local people, the principles 
and criteria as management tools for planning and managing of tourism, providing the (certified) European wilder-
ness experience for different types of tourists, generating revenues through tourism, communication and coopera-
tion with stakeholders

Index Terms — Wilderness, network, experiences, Europe, tourism.
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Role of Oulanka PAN Park in 
Local Community Development in 

Northeastern Finland
Riikka Puhakka, Stuart P. Cottrell, and Pirkko Siikamäki

Abstract — As a result of the growth of nature-based tourism, national parks have become important tourist at-
tractions in Finland, and they have an increasing role as tools for regional development especially in the northern 
peripheries of the country. Meanwhile, new international initiatives to develop sustainable nature-based tourism 
have been introduced in Finland. PAN (Protected Area Network) Parks Foundation is a non‑profit organization 
aimed to balance the needs of wilderness protection and community development by facilitating sustainable tour-
ism development in European parks. This study examines the socio-cultural sustainability of tourism in Oulanka 
National Park perceived by local stakeholders. The central question concerns the role of PAN Parks certification 
in community and tourism development. Does it benefit socio‑cultural development in the region, and does it have 
some disadvantages from the perspective of local people? The study is based on a mixed methods approach 
including a questionnaire (n=314) and semi-structured interviews (n=40) conducted in Oulanka region in 2007 
for representatives of NGOs, tourism and other businesses, municipalities and public sector, and local residents. 
Findings show that most of the stakeholders have a positive attitude towards tourism development in Oulanka. 
The economic benefits of PAN Parks status have not yet been realized, but locals expect the benefits will grow 
while tourists’ familiarity with PAN Parks increases. Local residents’ knowledge of PAN Parks is still weak. Al-
though nature‑based tourism benefits community in various ways, locals also perceive disadvantages caused by 
the park. The biggest problems identified in the study are related to participation possibilities and contradictions 
with traditional subsistence economies (e.g., fishing, hunting and reindeer herding). Thus, it is essential to pay 
attention to the distribution of benefits and burdens of the park development – also to those which are not related 
to monetary interests. Increasing co-operation with local stakeholders could improve the mutual relations.

Index Terms — certification, national parks, PAN Parks, sustainable tourism 

——————————   u   ——————————

1	 IntroductIon

National parks have become impor-
tant tourist attractions and tools for 
regional development in Europe, 

including northern peripheral areas of Fin-
land [1], [2], [3]. Co-ordinating conserva-

tion and the utilization of nature is seen as 
advantageous for both conservation and 
regional development [4], [5]. As expecta-
tions of benefits are fulfilled, local support 
for park development is enhanced [6], [7]. 
Various international initiatives and certifi-
cation programmes play an increasing role 
in encouraging synergy between conserva-
tion and tourism in protected areas [8]. In 
1997, World Wildlife Fund (WWF) and the 
Dutch leisure company, Molecaten, founded 
PAN (Protected Area Network) Parks Foun-
dation, which is a non‑profit organization 
aimed to balance the needs of wilderness 
protection and community development 
by facilitating sustainable tourism develop-
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ment [9]. At present there are eleven certi-
fied PAN Parks in nine European countries, 
including Oulanka National Park (ONP) in 
northeastern Finland. 

This paper examines the socio-cultural 
sustainability of tourism in ONP perceived 
by local stakeholders. The central question 
concerns the role of PAN Parks status in 
community and tourism development: does 
it benefit socio‑cultural development in the 
region, and does it have some disadvan-
tages from the perspective of local people? 
The paper is based on the main results of 
a questionnaire study with interviews cor-
roborating and supplementing the survey 
findings [10], [11].  

2	 Methods	and	MaterIals

Mixed methods were used to gain a holistic 
understanding of local stakeholders’ ideas 
and perceptions of tourism and park devel-
opment in ONP. The questionnaire study 
was conducted in 2007 with a total sample 
of 314 respondents. An initial survey was 
sent to a random sample of 908 households 
in Oulanka region with a return of 273 (30% 
response rate). In addition, 34 surveys were 
completed by stakeholders who participat-
ed in semi-structured interviews, and seven 
surveys were completed by others onsite. 
Based on a holistic approach to sustainable 
development [12], the questionnaire solic-
ited responses about familiarity with PAN 
Parks, PAN Parks status of ONP, participa-
tion in tourism planning, tourism to ONP, 
satisfaction with tourism development, and 
socio-demographics.

Moreover, the research material includes 
40 semi-structured interviews of local 
stakeholders conducted in the surrounding 
region of ONP, in Kuusamo and Salla mu-
nicipalities. The interviews ranged from 15 
minutes to 2 hours with 28 in Finnish and 
12 in English. The questions were applied 
from PAN Parks Methods and Techniques 
Manual [13]. They were posed to determine 
feelings about tourism development and its 
sustainability in Oulanka region, the role 

of ONP and businesses in promoting tour-
ism, and the effects of the national park and 
PAN Parks on local businesses, communi-
ties and sustainable development. 

3	 study	area

Oulanka National Park is located in Oulu 
and Lapland provinces of Finland, adjacent 
to the Russian border and close by the Arc-
tic Circle. This sparsely populated region 
has traditionally been dependent on for-
estry, reindeer herding, hunting and fishing. 
The park was established in 1956 after a 
multiphase and partly conflicting process. It 
is managed by Metsähallitus, which admin-
isters the land and water areas of the state, 
and it covers an area of approximately 28 
000 hectares. ONP is one of the most pop-
ular parks in Finland. In 2007, there were 
185 500 visits to the park [14], which tripled 
since 1992. Thirty partnership companies 
organize recreation services in the park, 
and around twenty accommodation com-
panies are located close by; 13 companies 
are local partners of PAN Parks. ONP plays 
an important socio-economic development 
role in Kuusamo–Salla region which is, with 
its ski resort Ruka, one of the most attrac-
tive tourist destinations in Finland. 

ONP was certified as a PAN Park in 2002. 
The minimum size of the parks is 20 000 
hectares with a wilderness/core zone of 
at least 10 000 hectares in an essentially 
natural state and only slightly modified by 
humans. PAN Parks criteria aim to forbid 
extractive uses in the core zone [15].

4	 results

In the questionnaire study, the sample of 
respondents represents a group of almost 
50% working (of these 25% employed in 
tourism), 43% retired and 8% unemployed. 
There were more men (65%) than female 
(35%) respondents, and 66 % are over 
50 years old with only 13% under 40. The 
sample shows a relatively low educated 
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population with 48% having finished pri-
mary school and 5% percent with univer-
sity degree. Fifty‑five percent have lived in 
the region for over 40 years. In the inter-
view study, minimum of three representa-
tives were selected from each target group: 
NGOs (fishing, hunting and conservation 
organizations), tourism companies familiar 
with PAN Parks (certified partners), other 
tourism companies, non-tourism compa-
nies, municipalities and public sector, and 
local people. Interviewees were 28–76 
years old with 24 men and 16 women.

A slight majority (66%) of respondents 
knew ONP was a certified PAN Park, but 
56% did not know at all or only very little 
about what it meant. Only 15% knew to a 
greater extent what the concept stood for. 
The interviews confirm that local residents 
are not yet familiar with PAN Parks and 
think open communication should be in-
creased. 

Stakeholders mostly have a positive per-
ception of PAN Parks, yet critical aspects 
were also discussed in the interviews. Sixty-
seven percent of respondents agreed that 
PAN Parks status increased the value of 
the tourist experience while 76% believed 
it would attract more tourists to the area. 
Although the economic benefits have not 
yet been widely realized, interviewees ex-
pected the benefits would grow while tour-
ists’ familiarity with PAN Parks increased. A 
majority (75%) of respondents agreed the 
status contributes to nature conservation; 
meanwhile, 47% did not feel that tourism 
is a threat to conservation. Stakeholders 
responded neutral to the statement that 
the status increased the quality of life in 
the area while 24% disagreed and 28% 
agreed. In the interviews, particularly local 
residents, representatives of NGOs and en-
trepreneurs who do not work in the tourism 
sector and are not very familiar with PAN 
Parks perceived disadvantages caused 
by the national park and PAN Parks. The 
park has restricted traditional use of nature 
(e.g. fishing, hunting and reindeer herding); 
these stakeholders aim to maintain local 

rights to the region for subsistence and rec-
reational use.

Of 36 aspects of sustainable tourism, 
respondents ranked the economic and en-
vironmental dimensions as the most impor-
tant. They were not, however, totally satis-
fied with the current situation in ONP since 
they rated the performance of the state-
ments lower than the importance. Overall, 
respondents were most satisfied with the 
environmental and economic situation. The 
lowest scores were found among state-
ments related to the institutional (regard-
ing communication and involvement) and 
social (regarding information and educa-
tional opportunities) statements. Although 
all aspects got acceptable performance 
scores, none of the economic and institu-
tional received high scores (above 4) and 
the social and environmental aspects only 
once. Special attention needs to be paid 
to the statements rated high in importance 
with low satisfaction; they were related to 
communication, benefits to local people 
and negative impacts on nature. In the in-
terviews, stakeholders criticized, for exam-
ple, the lack of trust and cooperation, minor 
consideration of local culture and continual 
growth of tourism in the park.  

Moreover, local participation in tourism 
planning is considered important; respond-
ents rated residents’ opportunity to be in-
volved in tourism decision making high in 
importance. Nevertheless, the perception 
of actually being able to enter the decision 
making process is limited with only 9% stat-
ing they could access this process. On the 
other hand, respondents did not find it im-
portant for themselves to be involved. The 
communication about the decision making 
process was perceived satisfactorily by 
only 21%; the majority had no opinion and 
18% rated it negatively. Some interviewed 
stakeholders stressed the importance of 
participation opportunities where as those 
not having strong interests towards the 
park might even say that the decision mak-
ing of the park was not part of residents’ 
business. 
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5	 conclusIon

The study indicates that local stakehold-
ers mostly have a positive perception 
of tourism development and PAN Parks 
in Oulanka region, and tourism benefits 
community in several ways, but it cannot 
be concluded whether the park facilitates 
development in a sustainable manner or 
not. While monitoring socio-cultural sus-
tainability, it is important to cover a wide 
range of opinions from the local level; 
four discourses can be identified from 
interviewees’ speech [11]. It is essential 
to pay attention to the distribution of the 
benefits and burdens of park develop-
ment, also to those which are not related 
to monetary interests. In this study, the in-
terviews supplemented the results of the 
quantitative analysis by discussing issues 
not asked in the survey. The main prob-
lems identified are contradictions with tra-
ditional subsistence economies and the 
lack of participation opportunities, which 
have been noticed in other PAN Parks as 
well and need further research [9], [12]. 
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Climbing impact on the relief and 
vegetation of the Tatra National 

Park
Miłosz Jodłowski, Lukasz Depta, Przemysław Wójcik

Abstract — The Tatra Mts. are the only high-mountain range in Poland, protected as a national park since 1954. 
The environment of rock cliffs, and especially the vegetation is unique within the mountain ecosystem. However, 
harsh environmental conditions result in high level of ecosystem vulnerability. In the Tatra National Park climbing 
activity encompasses all of its disciplines: sport climbing on equipped routes, both short and multi-pitched, tradi-
tional climbing as well as the alpine climbing. Recently, new climbing disciplines, such as dry-tooling and boulder-
ing, have also became popular. The climbing impact has been a subject to competitive debate between national 
park managers, naturalists and climbers, although it has been relatively weakly studied. This study focuses on 
the landscape changes resulting from climbing activities on the cliff ecosystems located in forest, subalpine and 
alpine geoecological belts, both on carbonate and crystalline substrate. Within some crags climbing activity is 
permitted by law, however the others are a subject to illegal exploration. The basis for this study was surveying 
the existing climbing routes (and state of protection. e.g. bolts and pitons) as well as monitoring of the climbing 
intensity on specific crags. The landscape changes were identified by geomorphic mapping of cliffs and adjacent 
slopes as well as botanical studies. Observed landscape changes caused by climbers result mainly in mechanical 
damage of vegetation, growing instability of slope covers, and micro‑relief alteration. The impact significantly dif-
fers with reference to climbing disciplines and geological substrate. The largest changes encompassing complete 
removal of vegetation layer and soil cover result from dry-tooling on limestone cliffs, whereas sport climbing on 
granite cliffs causes only limited removal of weathered rocks and restraining of lichens succession.

Index Terms — Tatra National Park, climbing impact, relief, vegetation.
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A comparative study of offers for 
recreation in nature parks in Germany 

and in recreation forests in Korea
Ju-Hyoung Lee, Renate Bürger-Arndt

Abstract — This comparative study was designed to search for the difference in recreational use and recreational 
offers between German Nature Parks and Korean Recreational Forests. To review current recreational offers, a 
complete search of the websites of all German Nature Parks and 50% of Korean Recreation Forests was under-
taken. The result is compared per category of offers. Hiking is offered as a recreational forest activity in nearly 
all Nature Parks in Germany (95%) and Recreation Forests in Korea (98%). Apart from hiking, biking (92%) and 
horse riding (71%) were offered by most of the German Nature Parks whereas Walking (96%) and Fitness trail 
(76%) activities were mostly offered in Korea. Swimming (66%), canoeing (62%), fishing (43%) and sailing (38%) 
were very famous water activities in German Nature Parks. However, there are very few water activities except 
swimming (74%) in Korean Recreation Forests. Environmental education plays an important role in nature friendly 
recreation. In terms of quantity and quality, there were better offers in environmental education in Germany than 
in Korea. Nature educational trails were offered by 68% of German Nature Parks compared to 26% of Recreation 
Forests in Korea. Various environmental education programs for children were 63% in German and only 40% in 
Korea. Furthermore, there were more offers in German Nature Park, for example environmental guide (56%), 
environmental education program (47%) and environmental touring (26%). There were nine tour themes in Ger-
man Nature Parks with the largest proportion (66%) dedicated to experience with nature and 8% for the disabled 
people. On the other hand, the Korean Recreation Forest has not so many tour themes as in German Nature 
Parks. Nevertheless, the activities comprise of nature experience (80%), cultural history (72%) and wellness 
(32%). The demand of recreation users on Infrastructures is very high, therefore almost all of Korean Recreation 
Forests have Toilet (94%), Kitchen & Water (80%) and shower rooms (68%). They exhibit passive recreation and 
the environmental education program is less compared to that of German Nature Park, but the infrastructure plays 
a very important role in nature recreation of Koreans. It sums that, German Nature Parks have more of almost all 
kinds of recreational offers than Korean Recreation Forests.

Key words: comparative study, German Nature Park, internet search, Korean Recreation Forest, recreation, 
recreational offer, recreational use

——————————   u   ——————————

1	 IntroductIon	and	Method

The occident and orient had very 
different culture and history. 
Because of differing understanding 
of nature, they had also high contrast 

with nature using forms. To review current 
different recreation use in nature, German 
Nature Parks and Korean Recreation Forests 
were compared since both are founded 
not only for nature protection, but also for 
recreational use. The recreational offer 
reflect on exact expectations of recreation 
users, therefore the different recreational 
use type of both countries can be recognize 
through this study. 
To review recreational offers, services and 
infrastructure, a complete search of the 
websites of all German Nature Parks and 
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50% of Korean Recreation Forest was 
conducted in 2007.

2	 result

The two countries have other direction 
in environmental education. Installation and 
furnishing plays an important role in Korean 
Recreation Forest, whereas programs (in-
cluding environmental guide, program for 
children, environmental program, etc) and 
their contents are the most important in Ger-
man Nature Park. There are no environmen-
tal education activities in only 12% of German 
Nature Parks as opposed to 24% of Korean 
Recreation Forests.

There are variable and many activities in 
German Nature Parks than in Korean Recrea-
tion Forests. The activities in Korea is mostly 
hiking, walking, fitness trail and team sport as 
well as soft and passive activities, but the of-
fers in German Nature Parks are more active, 
variety and hard.
There is much difference in the water- and 
winter activities, because in Korea almost 
all of the Recreation Forest areas are on the 
mountains.

TABLE 1 

EnvironmEnTAL EducATion (%)

Germany Korea
Nature Experience Trail &
Nature Educational Trail

68 26

Environmental Education 
Programs for Children and 
Youth

63 40

Educational Guide 56 2
Environmental Education 
Program

47

Environmental Touring 29
Nature Research & 
Nature Observation

18 22

Wild Flower Garden, Plants 
Garden, Wild Animal Park

15 28

Environmental Education 
Center, Nature Friend’s House

8 2

No Environmental Education 12 24

TABLE 3

infrAsTrucTurE of korEAn rEcrEATion 
forEsTs (%)

Info. office & 
Parking place
Toilet
Kitchen & Water
Shower room
Pavilion
Campfire place
Seminar room

100

94
80
68
58
40
32

Restaurant
Observatory
Stage
Multifunctional 
Venue
Traditional
large Stool

20
16
16
8

4

The demand of recreation users on In-
frastructures is very high, therefore almost 
all of Korean Recreation Forests have Toilet 
(94%), Kitchen & Water (80%) and shower 
rooms (68%).

TABLE 2

AcTiviTiEs (%)

Germany Korea

Fo
re

st
 A

ct
iv

ity

Hiking
Biking
Horse Riding
MTB
Nordic Walking
Golf
Paragliding
Inline Skating
Climbing
Tennis
Bosseln
Hunting

95
92
71
37
34
32
25
21
20
15
8
7

Hiking
Walking
Fitness Trail
Team Sport
MTB
Survival Game
Traditional Sport 
Youth Fitness
Bow Sport
Paragliding
Gateball

98
96
76
64
10
8
6
6

4  4  
4

W
at

er
 A

ct
iv

ity

Swimming
Canoeing
Fishing
Sailing
Rowing
Surfing
Diving

66
62
43
38
38
31
14

Swimming
Fishing

74
4

W
in

te
r A
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ity

Cross Country
Ski &Snowboaring
Snow Sledging
Skating
Curling
Ice Sailing

41
27
19
11
8
1

Snow Sledging 18
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TABLE 4

Touring (%)

Theme Germany Korea
Nature Experience
Hiking
Cultural History
Biking
Sport
Environmental Education
Wellness and Cure
Suitable for the Family
Ship Cruise
Culinary Food
Horse Riding
City Sightseeing
For Disabled People

66
62
58
54
41
38
32
30
26
20
12
12
8

80

72

18
4
32

3	 ConClusion

In summary, Korean recreation is characterised 
by passive activities, few and furnished 
environmental education with simple tour 
themes. The reason of this condition is, there 
is less amount of holiday periods in Korea 
than in Germany, leading to less experience 
with Nature in a conurbation life style. In the 

case of the German Nature Parks, there are 
variable and many activities, very good offers 
and few demand on comfortable furnishing.
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Extended vulnerability of ski tourism 
to global change 

Tobias Luthe, Ralf Roth

Abstract — The current and forecasted outcomes of global change put ski destinations under different stresses. 
Climate change is the most discussed and the most obvious factor that directly affects the economic success of 
ski areas. Latest since the last OECD report a broad discussion about such ski areas that will lose from climate 
change, namely the lower and smaller ones, and those potentially winning being the higher and bigger ski ar-
eas, got started. This discussion has been focusing on the main vulnerability factors elevation, size and snow 
making capacity. Technical snow making is the main kind of adaptation to climate change being discussed and 
applied. But in addition to climate change there are socioeconomic and demographic developments that lead to 
other grades of vulnerability for ski tourism. In the research project SkiSustain we aim to develop a sustainability 
management framework for ski destinations responding to global change. In the supply side part we did personal 
qualitative interviews in thirty six ski areas of four Alpine countries after the extremely warm winter of 2006/07. 
Ski areas were picked for interviews as the main drivers of investments and employment in ski destinations. Re-
search questions were about the perception of vulnerability to global change and strategies and possibilities of 
adaptive capacity. In the interviews ski area managements were confronted with recent results from the customer 
demand survey Save‑Snow to find out about the possibilities to drive changes to chances, for example by softer 
means of adaptation and more mitigation and partnering more with the customer. Results show that the view on 
vulnerability of ski destinations needs to be extended from a current climate change and elevation focused view to 
a much more diverse one. Current means of adaptation will not be suitable to tackle the sum of challenges from 
global change.

Index Terms — Extended Vulnerability Factors, Global Change, Ski tourism, Sustainable Adaptation

——————————   u   ——————————

1	 IntroductIon

Climate change is seen as the main 
threat to ski tourism. The main impact 
is the rise in average temperatures 

with a decrease in natural snow reliability 
especially in lower elevations [1], [2], [3], [4], 
[5]. The main kind of adaptation applied is 
the technical production of snow. Ski areas in 
lower elevations and of smaller size are seen 
as losing from the impacts because of less 
snow making potential and investment op-
portunities. Higher and bigger ski areas are 

seen as the winning ones [6]. Forecasts for 
the future development of ski tourism focus 
on direct impacts of climate change and of 
technical adaptation, mainly snow making, 
expansion and landscaping. Higher and 
bigger areas thus are forecasted to remain, 
smaller and lower ones to disappear [4]. After 
the winter 2006/07 we examined the expe-
riences and perceptions of twenty ski area 
managements in four Alpine countries. The 
winter 2006/07 was the warmest in records 
and can be taken as an analogy for future 
winters becoming more frequent with similar 
temperatures [11].

2 Research questions and goals

On the supply side of ski tourism we picture 
the destination as a system but focus on the 
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ski area and there on the ropeways compa-
nies as the main driving forces and the main 
threatened stakeholders. The interviews re-
flect the experiences of the unusually warm 
winter 2006/07. The main questions we focus 
on centre around the experiences of ski area 
managements after this analogue winter:

ü	How do ski areas perceive global change 
after their experiences of an analogue win-
ter for future developments?

ü	How vulnerable do they think to be and 
which are sensitivity elements?

ü	How do they estimate their adaptive ca-
pacity and what are their adaptation strat-
egies? 

ü	Where do ski areas see the need for ac-
tion, and where do they see chances in 
global change?

ü	What is their willingness for mitigation and 
would ski areas believe and invest in sus-
tainable ski tourism?

We seek to address a number of ski areas 
being representative for the various kinds of 
existing ski areas in the main Alpine coun-
tries.

3	 Methods

The research objectives of the supply side 
part of this study asked for a qualitative ap-
proach with the advantages of receiving more 
individual and in-depth information than it 
would have been possible with a quantitative 
survey. The goal here was not to get repre-
sentative results of the ski areas in the Alps. It 
was rather to discuss the experiences of the 
analogue winter 06/07 in more depth and to 
include the personal experiences and visions 
of the ski area managers. In such a discus-
sion it is possible to inductively adapt and de-
velop the topics according to the personal ex-
periences and visions of the interview partner 
to discover topics or issues the scientist might 
not have thought about in advance [7].

In order to include advantages of both 

kinds we chose to follow semi-structured 
interview plans that were guide-lined by a 
lined-up set of topics and questions that left 
enough space for going more in-depth in the 
one or the other topic. We thus were able to 
be open for the individually different experi-
ences and situations of the interviewed part-
ner and still came to comparable results that 
would be structured enough to be analyzed 
and compared with each other. 

Our method of choice was thus the quali-
tative semi-structured guide-lined personal 
expert interview with a planned duration of 
about one hour of time each.

3.1 Data Analysis

The interview data was analyzed with quali-
tative content analysis [8], [9], [10]. We were 
using content analysis software MAXqda2 for 
the coding and the handling of the transcrip-
tions and text bits.

3.2 Selection of Ski Areas

The ski areas were selected in order to find 
an even distribution in the four main Alpine 
countries Austria, Switzerland, France and 
Italy, furthermore by five categories to repre-
sent an average of ski areas in the Alps and 
to cover the main existing kinds of ski areas. 
The selection criteria were elevation, size, ac-
cess, if glacier skiing is offered and the image 
of the destination. We combined these fac-
tors to four categories of selection: 

- Low and small
- Low and big
- High and rather small
- High and big

We matched these categories with the two 
classes of a world leading destination (12 ski 
areas) and a destination of local or regional 
importance (8 ski areas) within the four coun-
tries. 
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4	 results

The results show that indeed those ski areas 
in higher elevations suffered much less, if at 
all, from the lack of snow, because of their 
potential of snow making. The lower ski are-
as had huge losses due to either not enough 
snow making capacity and/or too high tem-
peratures for snow making. Thus, for cop-
ing with the direct impacts of climate change 
technical adaptation is adequate.  But, the 
majority of higher areas instead experienced 
problems of social kinds, being indirect im-
pacts of climate change and other aspects of 
a broader development referred to as global 
change. These effects are seen as being of 
even greater importance in the future requir-
ing an extended view on vulnerability. The 
current focus on technical adaptation proofed 
to be not appropriate in this case and even 
unsustainable. Even more, the limits of tech-
nical adaptation from a resource point of view 
and the looping accelerating feedbacks on 
climate change and general environmental 
degradation demand for a more systematic 
adaptive toolbox with a shift to different kinds 
of behavioural adaptation including mitigation 
aspects with technical adaptation remaining 
an important integral part of it. 

Major aspects in increasing adaptive ca-
pacity are more diversity of operations and in 
seasons, pro-active communication with the 
customer, also through the media, and stra-
tegic partnerships inside and outside the des-
tination. Hereby thorough market research, 
benchmarking of quality and of services need 
to be improved. More data on the customer 
and more data on the outcomes of global 
change should help to decrease the uncer-
tainty that makes adaptation even more dif-
ficult.

A “Model Europe” of ski destination and 
ski area governance is being described and 
shall be of strong future interest. The North 
American resort structure can serve as an 
example that needs to be adapted to the Eu-
ropean conditions. We found the model of 
Dolomiti Super Ski as a good example in a 
more open direction of strategic partnerships 
on a regional scale that needs to be filled with 

solutions on a local and an individual level. 
More diversification of the ski area operations 
and ownerships and more partnering with the 
destination will be of key interest. Massive 
concentration processes are ongoing and a 
shrinking number of ski areas will result.

The international scope of this qualitative 
study reveals very little differences in coun-
tries. The Germanic speaking countries are 
very close and equal in their perceptions, 
opinions and strategies, as the interviewed 
ones in the Italian Dolomites are. In France 
there are some more different opinions, more 
classic, more conservative views on vulnera-
bility and adaptation strategies. Classic alpine 
skiing remains the main focus, the French 
system of governance of ski areas by single 
companies with centralized steering as it is 
now may not be the model that copes best 
with the challenges.

5	 conclusIons

This extended view on vulnerability of ski tour-
ism and adaptive capacity opens up chances 
too, such as developing new market niches 
and new partnerships. One example is the 
growing market of sustainable consumption, 
of going green. For a ski area this could open 
up new ways of operations, of costs savings, 
of efficiency and of “soft” adaptation, of miti-
gation and of new partnerships with the cus-
tomer. Sustainable tourism is a way of sus-
tainable adaptation and a market of the future 
ski areas will address. It is seen as a niche 
though for smaller ski areas and a comple-
mentary aspect on top of the basic services 
such as snow reliability, modern lifts and high 
quality ski runs. Sustainability as a strategic 
approach is expected to become mandatory 
for ski tourism. Still there is no substantial 
data on the market of demand for sustainable 
ski tourism we can base assumptions on.

references

[1] C. Schneider and J. Schönbein „Klimatologische 
Analyse der Schneesicherheit und Beschneibar-
keit von Wintersportgebieten in deutschen 



t. lutHe et al.: extended VulneraBility of sKi tourisM to gloBal cHange 

92

Mittelgebirgen“. Schriftenreihe der Deutschen 
Sporthochschule Köln, Institut für Natursport und 
Ökologie, 19. 2006.

[2] W. Seiler „Der Klimawandel im Alpenraum. 
Trends, Auswirkungen und Herausforderungen“. 
Vortrag im Rahmen der 31. Sitzung des Ständi-
gen Ausschusses der Alpenkonferenz. Galtür, 
Austria. 2006.

[3] M. Zemp et al “Alpine glaciers to disappear within 
decades”? Geophysical Research Letters, 33. 
2006.

[4] OECD “Climate Change in the European Alps: 
Adapting Winter Tourism and Natural Hazards 
Management.” Organisation for Economic Co-
operation and Development OECD, 2007.

[5] IPCC “Climate Change 2007: Impacts, Adapta-
tion and Vulnerability”. IN II, I. W. G. (Ed.) Fourth 
Assessment Report of the IPCC. 2007.

[6] H. Elsasser and R. Bürki „Auswirkungen von 
Umweltveränderungen auf den Tourismus – dar-
gestellt am Beispiel der Klimaänderung im Alpen-
raum“. IN BECKER/HOPFINGER/STEINECKE 
(Ed.) 2003. Geographie der Freizeit und des Tou-
rismus – Bilanz und Ausblick. München-Wien, 
Oldenbourg Verlag. 

[7] A. Bogner „Das Experteninterview“. Wiesbaden, 
Verlag für Sozialwissenschaften. 2005.

[8] P. Mayring “Qualitative Inhaltsanalyse”. Forum 
Qualitative Social Research. 2000.

[9] P. Mayring “Einführung in die qualitative Sozial-
forschung. Eine Anleitung zum qualitativem Den-
ken“. Weinheim & Basel: Beitz Verlag. 2002.

[10] P. Mayring “Qualitative Inhaltsanalyse. Grund-
lagen und Techniken“. Weinheim, Basel, Beltz. 
2003.

[11] M. Beniston “Entering into the “greenhouse cen-
tury”: recent record temperatures in Switzerland 
are comparable to the upper temperature quan-
tiles in a greenhouse climate”. Geophysical Re-
search Letters, 34. 2007.

Tobias Luthe Diplom Forstwirt, University of Freiburg 
(2001), M.A. Education and Environment, University of 
Rostock (2005), PhD studies in Human-Environment 
Systems, German Sport University Cologne (2008).
2003-2008 Sustainability Coordinator German Ski 
Federation. 

Ralf Roth Dr. rer. nat., full Professor and head of the 
Institute of Outdoor Sports and Environmental Sci-
ence, German Sport University Cologne. Head of the 
Board of Environment and Sustainable Snow Sports 
Development, German Ski Federation.



93

Climate change and ski areas in 
Trentino region, Italy
Antonio Raschi, Alfonso Crisci, Sara Mikicic

Abstract — The existence of an ongoing climate change cannot be denied, or hidden, and tourism is going to 
be affected by it to a large extent. The analysis of current trends in the response of tourism to climate change, in 
conjunction with the forecast of future climate scenaries, can help us in focusing the possible solutions to future 
possible problems. This work focused on the existing trends in winter tourism in the Trentino region (Italian Alps), 
by analysing, for the years 1981/1982 to 2007/2008, the climate data from six meteo stations located in ski re-
sorts characterized by different height and geographical position. Data analysis showed that the number of the 
days with more than 20 cm of snow, minimum level for permitting skiing, is reducing, and interannual variability is 
increasing. The trend is particularly evident for lower altitude areas. The average, minimum and maximum tem-
peratures of above mentioned winter periods was compared with tourist arrivals suggesting an inverse correlation, 
with a marked decrease in tourists arrivals in higher temperature periods. The results support the conclusion that 
the tourists will be obliged to reach higher ski areas with lower temperature and adequate snow level, while a 
further increase in temperatures will lead the lower ski areas to disappear, and the high seasonal variability will 
put at risk winter tourism itself in many areas. The further perspective of research, on tourism trends in summer 
season, will also be outlined.

Index Terms — Climate change, meteo, ski, winter tourism
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The role of sport activities in Alpine 
summer tourism

Veronika Wirth, Ulrike Pröbstl and Wolfgang Haider

Abstract – Throughout the Alps, natural integrity, outstanding landscape beauty, and the opportunity to pursue 
various sport activities are key elements of the tourism product, and influence the choice of destinations. This pa-
per focuses on the role of sports activities in the choice of Alpine destinations. The data were collected from a rep-
resentative random sample of German tourists. The core element of the survey is a stated choice survey in which 
respondents had to make repeated choices between two hypothetical alpine destinations which were disguised 
as web sites with changing characteristics and landscape features. The results of the discrete choice experiment 
show that the sport activities contribute significantly to the destination choice, and that the respondents are rather 
heterogeneous, leading to the identification of different segments in a latent class segmentation. The largest 
segment is comprised of the social and activity oriented tourists (55%), followed by nature and alpine oriented 
tourists (31%), and finally by tourists interested predominantly in relaxing (14%). Their divergent preferences and 
expectations will be described below. The importance of this research is that these segments have been identified 
directly from the choice responses, instead of from some attitudinal or motivational set of questions. The findings 
indicate that sport activities play an important role in the destination choice for alpine summer holidays, but their 
significance differs between segments. For marketing and management purposes these results highlight that the 
target groups and related marketing campaigns must be adapted to new trends and societal changes. To attract 
and enlarge the less active tourism segment the Alps should be positioned as silent place where relaxing in a 
healthy environment and outstanding landscape is possible. 

Index Terms – Alps, destination choice, discrete choice experiment, sport activities, summer tourism

——————————   u   ——————————

1	 IntroductIon

The alpine region has always been one 
of the major destinations for summer 
tourism in Europe. The natural integrity, 

the options for special sport activities and the 
outstanding landscape beauty are key ele-
ments of the tourism product. 

For visitors, destination choice is a com-
plex decision process. A holiday is a high 
value purchase and usually high expecta-
tions are associated with it. The decision is 
also risky, especially for first time visitors who 
cannot test or inspect the product [3], [4]. The 
interaction among the crucial elements men-
tioned above in this decision process is not 
yet thoroughly investigated. In this paper we 
will focus on the role of various sports activi-
ties in destination choice. 

Firstly, it is assumed that activities gener-
ally have a very high influence on the destina-
tion choice in the Alps. Secondly, it is assumed 
that activities that rely on specific alpine or 
mountainous features have more influence 
on the destination choice than activities that 
can be experienced in any landscape. 
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2	 Methods

2.1 Sampling

The study is based on a representative 
random sample of German tourists, who 
constitute the major source of tourists 
for alpine summer tourism [5]. An online 
survey, investigating the choice for summer 
vacations in the Alps was run in February 
and March 2008. The sampling was 
conducted via an online panel. The survey 
consisted of 34 questions, reduced to 24 
for non-alpine interested persons. With a 
return rate of 54% a total of 1,153 completed 
questionnaires were obtained.

2.2 Discrete choice experiment

A discrete choice experiment (DCE) was 
designed to investigate the complex 
destination choice process. Discrete choice 
experiments are a stated preference research 
method. In a DCE, two alternatives, varying 
in different attributes are contrasted. Thus, 
the alternatives are evaluated as a whole [6].

In this study respondents choose between 
two different alpine destinations or they were 
offered the opportunity to travel elsewhere. To 
make the choice task more realistic the alter-
natives were designed so they appeared like 
actual websites of holiday destinations, and 
varied in different attributes: several types of 
alpine landscapes and protected areas, dif-
ferent village sizes and various activity and 
cultural offers. 

Altogether 17 attributes with 3 attribute lev-
els each were used in the design, leading to 
317, i.e. 129,140,163 possible combinations. 
An orthogonal fractional factorial design was 
used to select a small number of these com-
binations for the survey instrument [7], [8]. 
Only 72 choice sets were required to esti-
mate all main effects and select interactions 
effects. One respondent evaluated six choice 
sets, so that the 1,006 respondents supplied 
a total of 6,036 choices.   

For the analysis Latent Gold Choice 4.0 [9] 
was used, which produces a regular multino-

mial logit model, as well as a latent class seg-
mentation [10], [11]. Latent classes are char-
acterized by maximizing homogeneity within 
classes and maximizing differences between 
classes and will be described below. 

The following activities were offered by 
each of our summer destinations: Hiking, 
swimming, mountain biking, rock climbing/
fixed rope routes, horseback riding, golfing, 
and (unspecified) indoor offers [12], [13]. It 
turned out that for the analysis it was most 
efficient to combine some of these activities 
in the following manner: mountain biking 
and rock climbing/fixed rope routes as both 
represent recent trend sports and are fairly 
dependent on the alpine environment; horse-
back riding and golfing, both representing 
prestige sports which are fairly independent 
of specific landscapes; finally, hiking, swim-
ming and indoor offers were investigated as 
separate variables.

3	 selected	results

In a rating task, the most important 
motives for spending summer holidays in 
the Alps were “resting and relaxing” and 
“experiencing nature and landscape”. 
Interestingly, “physical fitness and sports” 
was rated fairly low in comparison. 

In the choice experiment all activities are 
evaluated at once, and the various sport ac-
tivities played a significant role in the destina-
tion choice but there are large differences. 

To account for heterogeneity, three seg-
ments have been identified by latent class 
segmentation: social and activity oriented 
tourists (55%), nature and alpine oriented 
tourists (31%) and relaxing oriented tourists 
(14%) (the parameter estimates for each of 
the activity related variables are presented 
in Fig. 1-5, where the y-axis shows the part-
worth utility, and the x-axis the availability of 
the respective activity; when activities were 
combined, then the number of stars were 
simply added up). 

The group of social and activity oriented 
tourists is the youngest segment. For mem-
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bers of this segment it is important to expe-
rience sports in a group. In their destination 
choice all activity types, the alpine trend 
sports, the alpine independent prestige sports 
and hiking and swimming are significant.  

The nature and alpine oriented tour-
ists constitutes the oldest segment. For this 
group it is important to experience nature and 
solitude. Members of this group have above 
average knowledge of protected areas, and 
they have a special interest the Alps. For 
them only hiking as the classical alpine activ-
ity and swimming are significant in the desti-
nation choice (see Fig. 1 and 2).

Fig. 1. Part worth utility of hiking in the destination choice 
in the Alps plotted against quality of the offer (n=1006) ++ 
p<0,01, + p<0,05, (+) p<0,1

Fig. 2. Part worth utility of swimming in the destina-
tion choice in the Alps plotted against quality of the offer 
(n=1006), ++ p<0,01, + p<0,05, (+) p<0,1. In the current 
study the alpine interested respondents of the overall 
sample had to make a choice between two different al-
pine destinations or travelling elsewhere. Websites of 
holiday destinations were simulated in the study to make 
the choice task more realistic. The destinations varied in 
different attributes: various alpine landscapes and types 
of protected areas, different village sizes, cultural offers 
and various sport activities. Here, sport activities offered 
in alpine destinations have been selected [11], [12]: Hik-
ing/mountaineering, mountain biking, climbing/fixed rope 
routes, swimming, horse‑riding, golfing and indoor offers.

Fig. 3. Part worth utility of mountain biking and climbing 
in the destination choice in the Alps plotted against qual-
ity of the offer (n=1006) ++ p<0,01, + p<0,05, (+) p<0,1 

Fig. 4. Part worth utility of horse‑riding and golfing in the 
destination choice in the Alps plotted against quality of 
the offer (n=1006)  ++ p<0,01, + p<0,05, (+) p<0,1. In 
the choice experiment combining different attributes like 
landscape character, cultural, sport and educational of-
fers, the sport activities played a significant role for the 
destination choice as assumed. Three groups have been 
identified by latent class segmentation: social and activ-
ity oriented tourists (55%), nature oriented tourists (31%) 
and outdoor oriented tourists (14%). There are some 
common characteristics and also several differences. 

Fig. 5. Part worth utility of indoor offers in the destina-
tion choice in the Alps plotted against quality of the offer 
(n=1006) ++ p<0,01, + p<0,05, (+) p<0,1
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The third group, the relaxing oriented tour-
ists are also composed of mostly older tour-
ists. For this group sport activities play a very 
subordinate role (see Fig. 3 and 4). In their 
destination choice only swimming and indoor 
offers are relevant. 

So both hypotheses prove only partly true. 
Sport activities play an important role in the 
destination choice for alpine summer holi-
days, but their significance differs between 
segments. 

Hiking as core alpine summer sport activity 
plays an important role for the vast majority of 
visitors, regardless of segment. Alpine related 
trend sports (climbing/fixed rope routes and 
mountain biking) are only slightly more im-
portant in the destination choice than sports 
independent of the Alps (golfing, horse‑riding, 
indoor). The most important activity proves 
to be swimming that can be experienced in 
many alpine destinations as well as in other 
landscapes. 

4	 conclusIons	and	outlook

Tourism marketing for the Alpine area is in 
most cases illustrated with pictures of very 
active recreationists, like climbers, hikers or 
mountainbikers. Against the results of this 
study this tradition must be reconsidered. 
Overall the motive “physical fitness and 
sports” is ranked fairly low as a motive for 
spending summer holidays in the Alps. About 
45% of the respondents are interested in little 
or no activities. Within this group of less ac-
tive tourists there is a segment of 14% which 
perceives sport activities as not important in 
the destination choice for the Alpine area. 
The rest of this group is interested in hik-
ing and swimming only. This segment might 
gain more importance in the future with an 
increasingly ageing society. Nevertheless for 
one segment sport activities proved to be an 
important decision criterion in the investiga-
tion of destination choice in the Alps. 

The types of alpine visitors have always 
changed over time. These findings indicate 
that the target groups and related marketing 

campaigns must be adapted to new trends 
and societal changes. To attract and enlarge 
the less active tourism segment the Alps 
should be positioned as silent place where 
relaxing in a healthy environment and out-
standing landscape is possible. This theme 
might also get gain more prominence in the 
context of climate change [14] as longer peri-
ods of heat can be expected in lowland areas 
and in Mediterranean destinations. 

When interpreting our data it should also 
be considered that these results include both 
the decision behaviour of alpine tourists as 
well as of potential new alpine tourists who 
indicated some interest, but so far have little 
or no alpine experience.
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A reassessment of the encounter 
– norm – crowding relationship for 

reservoir-based recreation
James D. Absher, Alan R. Graefe, Gerard T. Kyle

Abstract — It is generally accepted that recreation capacity decisions rely heavily on an evaluative component, 
especially those related to crowding. However, there are many unresolved issues in measurement and recreation-
al capacity management arising from such an approach (e.g., Vaske & Donnelley, 2002; Manning, et al., 1999). 
This paper reviews the research that supports a normative approach and analyzes data from seven reservoirs 
in the US (California, Arizona, Nevada and Texas; n= 4,682). For each lake similar preference, expectation, and 
evaluative measurements were obtained.  The seven lakes serve a variety of boating interests including daily 
launch (trailer access), marina slip, and rental boating.  For this analysis we compare expectations-based norms 
and differences in evaluative standards and effect size indicators that are appropriate to boating recreation on 
these lakes. Separately we also address type of access, craft, and setting specific crowding indicators (e.g. at 
launch site, on open water). Crowding is measured using the now standard 9-point scale (Vaske & Shelby, 2008). 
Analyses rely on simple comparative tests: t-test, effect size and ANOVA. Overall, the results show that for res-
ervoir boating there is evidence for a generalized encounter-norm relationship and further demonstrate that self 
reports of crowding are useful to gauge variation attributable to particular uses and settings. The paper concludes 
with implications for further development of the notion of carrying capacity and its reliance on crowding measures 
as robust social indicators useful to boating management decisions

Index Terms — Carrying capacity, recreational capacity management, reservoir-based recreation.
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1	 IntroductIon

The tourist areas seek more and more 
to organize (outdoor) sport events in 
order to attract people out of the peak 

season and to profile themselves as dynamic 
destinations on the tourist market [1]. These 
events (running races, mountain bike races, 
ski races, etc.) attract thousands of specta-
tors in addition to the participants. They gen-
erate many impacts from the point of view of 
sustainable development [2]. Often proceed-
ing in rural and/or protected landscapes, their 
environmental impact must be managed in an 
optimal way by the organizers. In the same 
time, these events have to maximize their so-
cial and economic benefits for the host area.

In this context, this paper presents the 
management system “Valais excellence” de-

veloped in Switzerland and discusses its con-
tribution to a sustainable management of the 
various impacts of sport events. A special at-
tention is dedicated to the environmental im-
pacts and the management of visitor flows.

2	valaIs	excellence	ManageMent	systeM®

Valais excellence (www.valais-excellence.ch) 
is an innovative approach which introduces 
sustainable management into the heart of 
SME’s (small and middle size enterprises). 
Starting from the idea that the success of a 
company depends on the professionalism 
and the excellence of the offered services, 
Valais excellence has the objective to support 
the installation of integrated management sys-
tems (environment ‑ quality ‑ safety ‑ finances 
- human resources) in the companies in order 
to meet of customers request. This system 
proposes instruments in order to facilitate the 
integration of these management systems. 
Operating partly on Intranet and Internet, it 
makes it possible to determine the company 
processes and to link them together. The final 
objective is the certification of the processes 
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Valais excellence: a system to 
better manage visitor flows during 

sport events
Christophe Clivaz, Nancy Favre

Abstract — The tourist areas seek more and more to organize (outdoor) sport events. These events generate 
many impacts from the point of view of sustainable development. Often proceeding in rural and/or protected 
landscapes, their environmental impact must be managed in an optimal way by the organizers. In the same time, 
these events have to maximize their social and economic benefits for the host area. This paper presents the 
management system “Valais excellence” developed in Switzerland and discusses its contribution to a sustainable 
management of the various impacts of sport events.

Index Terms — Impact analysis, Management system, Sport events.
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according to ISO 9001 & 14001 (International 
Organization for Standardization) and OH-
SAS 18000 (Occupational Health and Safety 
Assessment Series) standards.

By the installation of the integrated man-
agement system Valais excellence, a real 
synergy is created between the participating 
companies which can have access to exam-
ples of good practices (databases of proc-
esses, activities, indicators, environmental 
and safety aspects, charters of companies, 
etc) thanks to a platform of experience shar-
ing. The tool of benchmark proposed by the 
system give the companies the possibility to 
compare their performances with the ones of 
other companies of the same branch, this in 
the five fields (environment ‑ quality ‑ safety 
‑ finances ‑ human resources).

The project Valais excellence was launched 
eight years ago in the canton of Valais (Swit-
zerland). In the beginning intended for the 
tourist sector, it since was extended to all 
the economic sectors. It gathers today more 
than 100 companies and institutions which 
can communicate under the label Valais ex-
cellence. This label “was conceived to be a 
sign of recognition for the companies which 
are managed according to the principles of 
sustainable development and continuous im-
provement. To have the label must allow a 
differentiation and a better positioning at the 
competing level. It is also a hyphen between 
the area and the companies. The image dif-
fused by the label Valais excellence is direct-
ly dependent on the quality of the labellized 
companies. (…) The ambition of the label 
Valais excellence is to become the symbol of 
a Valais which evolves, as well as the symbol 
of a model of sustainable development and 
quality centered on people. Its mission is to 
create a new and exemplary dynamics in Val-
ais by taking support on the most innovating 
and dynamic actors of the area.” [3]

Concretely, to obtain the right to use the 
label Valais excellence, the companies or 
institutions have to be certified ISO 9001 & 
14001, then after one year of exploitation of 
the certified management system, to suc-
cessfully pass a specific procedure of audit 

for the label Valais excellence. This proce-
dure is done on the basis of a checklist which 
contains three blocks of indicators (see Fig. 
1) noted on a rating scale of 5 levels for the 
“performance degree” and of 3 levels for the 
“relevance degree”. It is carried out by ac-
credited organizations whose certifiers are 
especially trained for this purpose. A perform-
ance degree of 3 out of 5 for each block of 
indicators is necessary to obtain the label.

3	 the	“event	solutIon”	of	valaIs	
excellence	ManageMent	systeM®

To optimize the operation of companies, 
Valais excellence is adapted in the various 
branches of the tourist and economic sectors 
(hotels, ski lifts, transports, tourism offices, 
wine companies, etc). “Event” is one of these 
branches.

The difference between a company and 
an event is important. A sport event is more 
interested in athletic performance than in 
profitability and he employs many volun-
teers. Another specificity of a sport event 
refers to its “stakeholders”, which includes 
participants, spectators, journalists, spon-
sors and communities, all with different 
needs. The activities of an event, who takes 
place once a year, are also different. But an 
event also involves environmental impacts 
and takes into account the security aspect. 
The logic of excellence is similar and the 
events must go through a professionaliza-
tion of their organization. The principles of 
Total Quality Management (management 
of financial resources, human resources 
management, environmental manage-
ment, quality management and security 
management) on which the system Valais 
Excellence is based have been adapted for 
sports events [4]. It means processes and 
activities defined specifically for the events, 
considering the various stakeholders and 
the phases of an event (before the event, 
during the event, after the event). It also 
means security and environmental tools 
adapted to measure the impact of events.
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Blocks of indicators 
and questions

Performance 
degree

Relevance 
degree

1 Social indicators
1.1 Origin of the 

collaborators
1.2 Qualification of the 

collaborators
1.3 Training of the 

collaborators
1.4 Satisfaction of the 

collaborators
1.5 Work conditions
1.6 Health and safety at 

work
1.7 Implication of the 

company / of the 
collaborators in Valais

2 Economic indicators
2.1 Added value in Valais
2.2 Link with the Valais 

identity
2.3 Relations with the 

companies
2.4 Satisfaction of the 

customers
2.5 Viability and economic 

perenniality of the 
company

2.6 Implication of the 
company in Valais

3 Environmental 
indicators

3.1 Respect of the 
standards

3.2 Implication of the 
company on the 
exploitation level

3.3 Implication of the 
company on the 
collaborators level

3.4 Implication of the 
company on the 
customers level

3.5 Implication of the 
company in Valais
Mean performance 
degree

Fig. 1. Indicators of Valais excellence Management Sys-
tem®. 

As an example, Fig. 2 shows the envi-
ronmental analysis a mountain bike event 
using Valais excellence Management Sys-

tem has to carry out. It is not possible to 
explain here all the elements of this envi-
ronmental analysis. One can nevertheless 
stress that the question of the displacement 
of participants and spectators is taken into 
account. Noting that the majority of partici-
pants and spectators go on the competi-
tion sites being often alone in their vehicle, 
which brings air pollution and, to a lesser 
extent, problems of noise, the direction of 
the race decided to support co-conveyance 
for the next editions.

Fig. 2. Environmental analysis for Solid’air (mountain bike 
race in favour of the fight against the cystic fibrosis). 

To date, only one sport event finished the 
certification process (Solid’air) whereas three 
horse shows organized by the same profes-
sional structure will soon obtain the certifica-
tion Valais excellence. However, three sport 
events (an alpine marathon, a long distance 
mountain bike race and a multi-sport race) 
began the certification process but gave up. 
Mainly two reasons explain this abandon-
ment: strategy changes within the organizing 
committees and a too heavy workload for or-
ganizers who are in general volunteers. The 
success met by the solution “Event” near the 
organizers of sport events is thus rather miti-
gated up to now.
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4	 a	new	tool	:	the	“event	profIle”

The relative “heaviness” of the management 
system Valais excellence for sport event or-
ganizers who have not a professional structure 
was one of the reasons which convinces the 
director of Valais excellence to take part in a 
research project whose objective is to develop 
a more “simple” tool. Financed mainly by the 
Swiss Commission on technology and innova-
tion (CTI) and carried out jointly by the Institute 
of Business information systems of the Univer-
sity of Applied Sciences of Western Switzer-
land and the Swiss Graduate School of Public 
Administration, this project entitled “Knowledge 
management tools for sport events” started in 
spring 2007 and finish currently. It in particular 
led to the creation of an electronic file called 
“Event Profile”. This file can be used by organ-
izers to make an assessment of their sport 
event according to six fields (self‑evaluation): 
economy, environment, society, safety, quality 
and management. Graphically the results are 
presented in the form of “radars” for each field. 
Fig. 3 presents as example the radar obtained 
by Solid’air for the field “environment” (en-
ergy, waste, noise, CO2, land and landscape, 
water). One can notice that this event must 
in particular improve its waste management 
and minimize the impacts related to the dis-
placement of participants and spectators (CO2 
emissions). 

Fig. 3. Environmental radar of the Event Profile for 
Solid’air. 

In Switzerland, the Sportevent-scorecard 
project (www.sportevent-scorecard.ch) had 
already led to a list of economic, ecological 
and social indicators for sport events [5], but 
the measurement of these indicators implies 
the engagement of important financial re-
sources which limits the use of these indica-
tors to the biggest sport events. The Event 
Profile can on the contrary be used by small 
events working with an exclusively voluntary 
structure.

Simpler to put into practice than the Event 
solution of Valais excellence, the Event Profile 
tool does not have however the same final-
ity: the aim is not to improve the operational 
management of sport events by the means 
of internationally recognized quality manage-
ment systems (ISO, OHSAS), but simply to 
make an assessment of the strengths and 
weaknesses of the event. Moreover, the 
Event Profile tool was set up with the idea to 
answer not only the needs of event organ-
izers but also the ones of local communities 
which support sport events financially. It must 
indeed help them to select the events whose 
radars correspond the most to their waitings. 
We will see in the coming years if this tool will 
or will not be used by the event organizers 
and the local communities.

5	 conclusIon

The management system Valais excellence 
applied to sport events integrates all 
dimensions of sustainable development 
and it is what makes its strength. Too often, 
still today, it is before all the socio-economic 
impacts which interest the event organizers 
or the communities which support them. 
By using the Event solution of Valais 
excellence, an organizer has an integrated 
management system allowing him to 
improve the operational functioning of its 
event. The process is however relatively 
heavy and requires a strong engagement 
on behalf of the organizer. For the organizer 
which cannot begin such a process but 
nevertheless want to make an assessment 
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from the point of view of sustainable 
development, the Event Profile tool is more 
adapted. This tool should also be useful for 
the local communities which must select 
the events they want to support.

The Event solution of Valais excellence 
and the Event Profile tool have a particular 
advantage from the point of view of sustain-
able development: they oblige the organiz-
ers to review all the impacts of the event. At 
the environmental level for instance, it is in 
Switzerland increasingly frequent that the or-
ganizers take into account the impact of their 
event regarding waste production or energy 
consumption. On the other hand, they often 
don’t take into account how participants and 
spectators go on the competition sites where-
as these flows of people often constitute the 
principal environmental impact.

The Event solution of Valais excellence 
and the Event Profile tool require to carry out 
an impact analysis on the various dimensions 
of sustainable development (in the first case 
with a control by a certifier, in the second case 
only by self-evaluation). It is the strength but 
also the limit of these instruments: they high-
light which are the strong and weak points of 
a sport event, but don’t specify which kind of 
measures have to be taken to consolidate 
the strong points and to improve the weak 
points. The Event solution of Valais excel-
lence requires nevertheless that the organiz-
ers take measures according to the results of 
the impact analysis, even if it doesn’t specify 
which kind of measures must be taken. The 
philosophy of the Event solution of Valais 
excellence as well as the one of the Event 
Profile tool is to sensitize the organizers with 

the impacts of their event, in other words to 
modify the company culture rather than to im-
pose ready-made solutions.
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Visitor risk management in core 
zones of protected areas: First 

results from a survey of European 
park administrations 

Zahra Ghelichipour, Andreas Muhar

Abstract - Effective visitor risk management practices play an important role in the management of outdoor rec-
reation. Many forms of outdoor recreation have inherent risks associated with them, indeed for many recreational 
activities risk and challenge are integral components. In many European countries, the administrations of pro-
tected areas are legally liable for some kinds of visitors’ injuries, e.g. caused by falling trees or damaged handrails. 
Sometimes this liability may cause legal problems for the managers, as management measures (e.g. removal of 
trees) might be in conflict with conservation regulations. These problems are particularly serious in core zones of 
protected areas, because of their stronger conservation status.
In this study, visitor safety management and likely conflicts with conservation regulations in different European 
protected areas has been surveyed. 
The findings imply that today visitor risk management is not considered as an important aspect of the manage-
ment process in core zones of protected areas. This might change in the future: In many core zones of European 
parks regular forest management for timber production has only recently been discontinued, which will lead to an 
increased visitor risk when natural processes of ecosystem development take over.

Index Terms - Conservation regulations, European Protected Areas, Questionnaire, Visitor Risk Management

——————————   u   ——————————

1	 IntroductIon

The link between protected areas and 
tourism is as old as the history of pro-
tected areas. Protected areas normally 

achieve recognition and enhanced protection 
when sufficient numbers of people visit them, 
appreciate them, and take political action to 
assure their survival. Park tourism is a critical 
component of protected area establishment 
and management.[4]

All outdoor recreation involves some level 
of risk. Dealing with such risk is an important 
component of park tourism management. 
Visitor risk management is the systematic 
identification, analysis and control of the 
broad range of visitor risks, which threaten an 
agency or its ability to achieve its objectives.

Visitors should return home safely and 
satisfied with their experiences. There is 
a moral obligation to consider their safety, 
and protect them from unnecessary or un-
reasonable risk. [3]

Sometimes developing tourism in protect-
ed areas causes conflicts between the man-
agers’ legal liability and conservation laws. 
For example, according to Bell et al. (2007), 
in the Central European Continental Region 
(i.e. Poland, the Baltic states, the Czech Re-
public, Slovakia and others) the main conflict 
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area is between recreation and nature con-
servation. Most of the protected areas in this 
region have been established during the last 
20 or 30 years, many of them in traditional 
recreational locations, for example in Latvia 
and along the Baltic coast line and in moun-
tainous areas. The mountainous areas of 
the Czech Republic, Slovakia and southern 
Poland are facing increasing problems, es-
pecially with ski touring, cross country skiing, 
snow shoeing and snow mobiles as well as 
rock climbing and mountain biking.[1] 

In the Benelux countries and in the U.K. 
the combination of intensive recreation and 
nature conservation also poses a special 
challenge. [2], [5] 

Managing visitor risk may also cause legal 
problems for the managers, as management 
measures (e.g. removal of trees) might be in 
conflict with conservation regulations. These 
problems are particularly serious in core 
zones of protected areas, because of their 
higher conservation status.

2	 study	Method

A digital questionnaire concerning visitor 
risk management in European protected 
areas, was developed. Questions were de-
signed to gather information about the fol-
lowing aspects:
•	 General character of the protected areas 

and their core zones
•	 General visitor management strategies in 

core zone(s) of the protected areas
•	 Potential hazards and reported accidents 

in the core zones 
•	 Visitor risk management legislation and 

measures
The questionnaires were sent out via email 

to about 300 National Parks and Biosphere 
reserve in Europe, in particular national parks 
and biosphere reserves.

All information collected from the received 
questionnaires was entered into a database. 

As the questionnaire included some open 
ended answers and comments, this informa-
tion was categorized and coded, and finally 
all data were exported into an SPSS data 
sheet. The analysis used frequencies, cross-
tabulations, and multiple response tables to 
explore the patterns and relationships among 
the data. 

3	 results

58 area administrations (= 19.3% return 
rate) completed and returned the question-
naires. 

3.1 Type and IUCN Management 
Category of Respondents

The majority (66%) of the returned question-
naires was received from national parks. Bio-
sphere reserves represent a 12% share in the 
sample. In 64% of the responding protected 
areas core zones are belonging to the IUCN 
management category II (National Parks). 
Category Ia (Strict Nature Reserve) refers to 
16% of the core zones.

3.2 Visitor Access to Core Zones

The results show that in 88% of the respond-
ing protected areas visitors are allowed to 
enter the core zones in some way, so only in 
12% of them visitor access to core zones is 
totally banned.

Hiking is the most frequent (78%) activity 
that is allowed for visitors in the core zones, 
followed by mountain biking (43%) and horse-
back riding (40%).

3.3 Potential Hazards and Actual 
Visitor Accidents in Core Zones

50 protected area administrations specified 
the existent potential hazards in their core 
zones. Table 1 presents the most frequently 
mentioned categories.   
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TABLE 1. 

poTEnTiAL hAzArds in corE zonEs of rEspon-
dEnT proTEcTEd ArEAs (n=50)

Hazard Count
Falling trees 27

Bad trail condition 22

Windstorm 21

Rock fall 18

Dangerous terrain (e.g. swamps) 16

Avalanches 13

Lightning 13

Floods 12

Bad infrastructure condition 10

Landslides 7

Wildfire 6

Toxic or aggressive animals 5

Only 22% of the respondents keep official 
records of incidents related to visitor safety 
in their core zones. The most frequently re-
ported cases are typical mountaineering ac-
cidents (fractures, sprains after falling from 
rock or slipping from trails), heart attacks or 
just getting lost. Accidents from falling trees 
or branches have so far only rarely been an 
issue, despite the high score in Table 1.

3.4 Legal Liability for Visitor Safety in 
Core Zones

Interestingly, only 41% of the respondent pro-
tected areas answered the question about 
the legal liability for visitor safety in their core 
zones (see Table 2). 

TABLE 2. 

LEgAL LiABiLiTy for visiTor sAfETy in corE zonEs 
of rEspondEnTs proTEcTEd ArEAs (n=36)

Legal Liable for Visitor Safety Count 
Protected area administration 20

Land owner 13

Visitors 9

Others 8

3.5 Visitor Risk Management Strategies

17 respondents (29%) declared that they have 
an explicit visitor risk management strategy, 
but only about one half of them have a struc-
tured process for identification and mitigation 
of visitor risks. There is also little systematic 
training of staff with regard to visitor safety 
management.26 respondent protected ar-
eas (45%) specified management measures 
that are carried out in their core zones in this 
connection. The most frequently mentioned 
measures are shown in Table 3. 

TABLE 3. 

mAnAgEmEnT mEAsurEs To idEnTify ExposurEs 
To proBABLE risks in corE zonEs (n=26)

Management Measures to Identify Exposures Count
Regular Monitoring of Trail Conditions and 
Infrastructure 

23

Assessing Natural Risks in Terms of Impact on 
Visitors 

14

Regular Monitoring of Tree Conditions 13

Determining Necessary Control Measures 12

Review the Degree of Success of the Control 
Measures Implemented 

10

3.6 Managing tree related risks

46 protected area administrations answered 
the question regarding the management of 
tree/branch fall risks in core zones. The rel-
evant management measures are presented 
in Table 4.

TABLE 4. 

mAnAging TrEE/BrAnch fALL risks in corE 
zonEs of rEspondEnT proTEcTEd ArEAs (n=46) 

Managing Treefall/Branchfall Risks Count
Tree Felling/Branch Cutting Without Removing 
of Material 24

Warning to Visitors 20

No Action 18
Tree Felling/Branch Cutting With Removing 
of Material 5

Trail closure 1
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Only 12% of the respondents reported that 
there are conflicts between conservation laws 
and visitor safety in the core zones of their 
protected areas, mostly related to tree felling 
and removal. However, 16% of the respond-
ents reported some resistance of visitors 
against management actions for decreasing 
natural risks.

4	 dIscussIon	and	conclusIons

The findings imply that in the majority of the 
protected areas in Europe visitor risk man-
agement, both generally and in particular in 
core zones, is not considered as an impor-
tant part of the management process. The 
low return rate of our survey can also be 
seen as an indicator for this.

However, some problems may be left 
unknown as a result of the lack of system-
atic visitor risk management procedures. In 
most protected areas visitors are allowed to 
enter the core zones, so their safety must 
also be considered, in particular with re-
gard to the special conservation status of 
a core zone. Although it is accepted that 
visitors have a responsibility to look after 
their own wellbeing and safety, our survey 
results show that protected area adminis-
trations are usually also legally liable for 
visitor safety. Court cases where protected 
area administrations were held to account 
for neglecting visitor safety are still rare in 
Europe, however, the current trend to cease 
forest management for timber production in 
protected areas, even close to urban set-
tlements, might change this situation in mid 
future, as a natural dynamic vegetation 
development (which includes collapse and 
decay) will most probably lead to a higher 
degree of risks related to tree fall.

An efficient visitor risk management re-
quires the development of a systematic visi-
tor risk management program. The design 
of such a program in a protected area varies 
based on the respective natural, conserva-
tional, legal and cultural conditions, but there 
are some common bases for every visitor risk 

management program. According to the West 
Australian Department of Conservation and 
Land Management [1] a visitor risk program 
should involve the following stages:
•	 Identify the risks.
•	 Assess the risks. 
•	 Determine what control measures to 

take.
•	 Review, apply and monitor control meas-

ures.
Risks encountered by visitors cannot be 

managed unless they are identified and un-
derstood. In each area potential visitor risks 
depend on a broad range of different natural, 
managerial and infrastructure factors. De-
termining current visitor activities in the area 
and risks associated with them is essential 
for the identification process. To investigate 
and record the visitor incidents can provide 
a broader understanding of the potential risks 
in different locations and at different times.

Once a risk has been identified, an assess-
ment should be carried out in order to deter-
mine its extent. Determining the likelihood of 
incidents associated with each risk and their 
probable consequences for visitors construct 
the bases of any risk assessment process.

Using the results of the risk assessment, 
the appropriate control measures can be de-
termined, or the necessary action taken in or-
der to eliminate or reduce the risks.

Effective and regular risk inspection is nec-
essary to detect and manage hazards before 
visitors are injured, thereby minimizing the 
frequency of incidents.

It is clear that installing a Visitor Risk Man-
agement Program in a protected area means 
an additional administrative task for the man-
agement. Therefore pragmatic approaches 
will be needed in order to minimize the ex-
penses and the bureaucratic effort.
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Quality assessment of public use in 
National Parks. Application to the 

Spanish National Park System
Maria Muñoz-Santos, Javier Benayas

Abstract — In recent years, we have observed how, worldwide, the goal of nature preservation has to be 
developed in a scenario of continuous increment in the number of visitors who are interested in experiencing 
PA resources, landscapes and stories. Spain is a good example of this process. It’s estimated that the whole 
Spanish PA receive over 50 million visitors a year, ten of them to the National Park System.  The progressive influx 
of visitors in a short period of time has made administrations and managers to offer and develop a broad network 
of facilities and programs in order to provide these visitors with information, knowledge and recreation. But, are 
we doing it in the best way?
In this context, this investigation defines an evaluation tool to asses the quality of public use programs developed 
in National Parks which has been applied to the Spanish National Park System, and could be applied to other 
parks and systems. It examines different trends and provides with some future recommendations.

Index Terms — Visitor information and visitor management, Visitor monitoring methods, Public use quality

——————————   u   ——————————

1	 IntroductIon

Protected Areas (PA) have been used 
for recreation for a long time. Current 
levels of demand, however, indicate an 

unprecedented situation, initiated in the 60s.  
More than ever, the desire of nature preser-
vation has to deal with a growing increase of 
visitors who look for recreation in these ar-
eas. In this context, public use has become 
one of the most powerful tools for connecting 
protected areas with society and one of the 
most valuable ones for sustainability.   

Spain is a good example of this process. 
The traditional “sun and beach” tourist offer 
is being complemented by nature tourism, 

converting PA into important tourist destina-
tions. It’s estimated that the whole Spanish 
PA receive over 50 million visitors a year, ten 
of them to the Spanish National Park System 
(SNPS) [1]. As an example of this situation, 
the most visited one, is receiving more visitors 
a year (3.3 million) than territories like Costa 
Rica [2] . The progressive influx of visitors in 
a short period of time (from 2.2 million in 1984 
to 10 in 2007) [3] has brought Spanish admin-
istrations and managers to offer and develop 
a broad network of facilities and programs in 
order to provide these visitors with informa-
tion, knowledge and recreation. After years of 
investment, now is the time for evaluation.

There is a growing concern amongst PA 
professionals that many PA are not achiev-
ing the objectives for which they were estab-
lished. As a response to this concern over the 
last decade, a number of assessment tools 
have been developed to assess manage-
ment practices (as the existence of a wide 
range of situations and needs require differ-
ent methods of assessment).
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In this way, this investigation (funded by 
the Spanish National Park Service) defines 
an evaluation tool to asses the quality of pub-
lic use programs developed in National Parks 
(NP) which has been applied to the Spanish 
National Park System (Fig.1), and could be 
applied to other parks and systems. It exam-
ines different trends and provides with some 
future recommendations.

2	 Methods

2.1 The evaluation tool

In order to asses the quality of public use pro-
grams in the SNPS an evaluation tool was 
designed by a panel of experts as an external 
evaluation based on HOCKINGS et al. (2000) 
and CAYOT & CRUZ (1998) [4][5]

The final version has 9 general categories 
which have been identified as essential for 
public use in PA. These categories are divid-
ed in 17 sub-categories, which comprise 78 
semi-quantitative indicators (adjusted inside 
each sub-category).

Each of the 78 indicators is divided into 
four benchmarks which reflect a similar level 
of progress across all the indicators, ranging 
between 1 (bad) to 4 (excellent). 

A series of four alternative answers are 
provided against each question to help as-
sessors to make judgements as to the level 
of score given.

The categories and indicators are included 
in Fig.2.

2.2 Data gathering

The indicators are to be applied by a panel of 
external assessors (at least three) with expe-
rience in public use in PA in cooperation with 
PA managers. 

Each indicator specifies its information 
source: interviews to NP managers, observa-
tion, questionnaires, documentation, etc. Tri-
angulation is preffered whenever possible.

The final result for each indicator is the 

avarage between the results of the asses-
sors given that there is not more than a point 
of difference between them. In that case they 
should achieve a reasoned agreement.

3	 results:	 an	 assesMent	 of	 the	 spanIsh	
natIonal	park	systeM

The methodology has been applied to the 
SNPS. The information was gathered during 
years 2005 and 2006.

Fig. 1

Fig. 2

Fig. 3
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Fig. 3 shows the main results of the appli-
cation of the evaluation model to the SNPS. 
The columns show the different NP and the 
rows the different sub-categories analysed. 
In order to emphasize the main differences 
they are organized decreasingly from left to 
right and for top to bottom. 

The results show a medium-high level of 
quality of public use for the SNPS (69.55% 
of optimum). No NP shows excellent or 
poor levels. Although the studied Parks be-
long to the same network, in general, there 
is a great heterogeneity between the differ-
ent units and the analyzed areas.

All sub-areas are valued over the ac-
cepted value (2.0 points). The areas most 
valued are the economic resources, signs, 
trails and personal information. The lower 
value is for planning, followed by participa-
tion and the quality of visitor centres.

The lack of planning has been reported 
in different documents as one of the main 
problems of the PA in Spain [6], [7], and, as 
the results show, of the public use in Na-
tional Parks. Planning should be the base 
of management but, in Spain, the high in-
crease of visitors in the last decades has al-
lowed little time for planning [8]. If we have 
good funding but not planning, how can we 
be sure that we are investing in the more 
sensible way? We aren’t. Although the 
good values in the other areas show that 
things go reasonably well, there’s space for 
improvement.

The low value for the visitor centres 
contrast with the high inversions that have 
been made in these facilities over the last 
decade. 

4		conclusIons

The evaluation tool has proved itself as a 
useful tool contributing to detect deficien-
cies and best practices, enabling the man-
agers to correct the first and use as models 
the last.

The public use model of the SNPS 
shows a medium-high quality. Although it is 

a network, there are important differences 
between its units.

No program shows a low quality value, 
but greater efforts should be placed on the 
communication programs. Visitor centres 
design should be reconsidered. Special at-
tention is required by the planning process 
and the participation program.
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How to involve retailers into 
sensitization of end-users for 

ecologically responsible behavior – 
results of a snow-shoe-seller survey

Marcel Hunziker and Dominik Schletti

Abstract — The outdoor activity snow-shoe walking is experiencing an increase in popularity and is more and 
more frequently practiced. This tendency represents a desirable development of soft tourism, contributes to the 
regional economical development of remote areas and enables people to experience pure nature. However, 
snow-shoe walking is rather problematic from the perspective of nature conservation. Therefore, the willingness 
of snow-shoe walkers to change their behavior has been investigated in several studies. One opportunity to 
influencing the behavior of snow‑shoe walkers is when they buy or rent the snow shoes. However, the question 
remained whether shop owners and their staff are willing to adopt this role. The aim of our study was to answer 
this question and to identify the drivers of their willingness to contribute to persuading snow-shoe walkers to be-
have in an ecologically responsible way. A questionnaire was sent to 754 sports shops in Switzerland to measure 
the willingness to apply measures of persuasion and to measure the drivers of this willingness. The questionnaire 
data show that the willingness to contribute to persuasion campaigns is rather small. In particular, the potential for 
participation in the persuasion work is quite low for contributions that require high efforts or costs,. The variables 
“subjectively perceived social norms”, “attitude to the behavior” and “attitude to information about the protection of 
nature and landscape” represent the strongest predictors of the willingness to contribute to the campaign. On the 
basis of the results, suggestions for measures to persuade snow-shoe sellers to support persuasion of snow-shoe 
walkers were developed.

Index Terms — ecological conflicts, outdoor recreation, persuasion, questionnaire, theory of planned behavior

——————————   u   ——————————

1	 IntroductIon

Snow-shoe walking is experiencing an 
increase in popularity and is more and 
more frequently practiced. An explana-

tion is that it is easy to learn, requires little 
equipment, and can be practiced in almost all 
areas where snow is found, without depend-
ence on transport facilities. 

The rise of snow-shoe walking represents 
a desirable development of soft tourism, con-
tributes to the regional economical develop-
ment of remote areas, and enables people to 
experience pure nature. However, snow-shoe 
walking is rather problematic from the per-
spective of nature conservation. Snow-shoe 
walkers often visit areas that are otherwise 
untouched by winter sports such as skiing, 
snow-boarding or ski-touring since they do 
not satisfy the requirements of slope quality 
and steepness. Therefore, snow-shoe walk-
ers often cross habitats of wildlife such as the 
capercaillie and grouse, which are sensitive 
to the presence of humans [1]. Since such 
habitats are often considered as nature con-
servation zones, conflicts with nature conser-
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vation organizations and authorities occur. 
However, as is known from former studies, 
e.g. [2], many snow-shoe walkers have lim-
ited knowledge of Alpine winter nature and 
are not conscious about the negative conse-
quences of their activity on wildlife. 

In the cited study and others, e.g. [3], it has 
been investigated how the behavior of snow-
shoe walkers and participants in other winter-
sports can be directly influenced by on site 
measures, such as information panels and 
suggested codes of conduct. However, these 
studies also concluded that early information 
and persuasion of snow-shoe walkers, before 
they start their trip or even before they start 
planning their trip, would enhance the suc-
cess of campaigns. One opportunity to influ-
ence snow-shoe walkers is when they buy or 
rent the snow shoes. However, the question 
remained whether the shop owners, and their 
personnel, are willing to take this opportunity. 

The aim of our study was to answer this 
question and to identify the drivers of their 
willingness to contribute to the persuasion of 
the snow-shoe walkers to behave in an eco-
logically responsible way. 

2	 state	of	research	and	theoretIcal	
approach	

According to [2], much research has dealt 
with the description and analysis of social 
and ecological conflicts involving outdoor ac-
tivities, e.g. [4], [5]. Even though snowshoe 
walking is a rather new activity, we were able 
to base our work on previously conducted 
research. From a survey of Swiss snow-
shoe walkers, we know that they are willing 
to avoid protected areas if they are informed 
[6]. On the other hand, a survey of more than 
350 foresters showed that forest visitors often 
ignore behavior directives and that snowshoe 
walking still causes severe ecological prob-
lems, especially in sub-Alpine areas [7]. 

In social psychology there is an extensive 
body of research dealing with the explanation 
of attitude, behavior, behavioral change, and 
their interrelations, e.g. [8], [9], as it is stated 

by [2]. An important starting point of such re-
search has often been the theory of planned 
behavior [10]. It has been applied in various 
fields of environmental psychology, and there 
have also been first attempts to apply it in the 
context of recreation activities, e.g. [3], [11]. 
Therefore it served as a theoretical basis of 
our study, which aimed to predict the willing-
ness of snow-shoe sellers to support meas-
ures of sensitization of snow-shoe walkers to 
nature and nature-responsible behavior.

3	 research	QuestIons	and	hypotheses

Our specific research questions were as 
follows: (1) Are snow-shoe sellers willing to 
sensitize snow-shoe walkers to nature and 
nature-responsible behavior? (2) Which 
measures would be the most and least sup-
ported by the sellers? (3) Are there any differ-
ences in willingness between different types 
of snow-shoe sellers? (4) Which factors pre-
dict willingness? 

No theory-based hypotheses could be es-
tablished with regard to research questions 1, 
2 and 3, so these questions were addressed 
by an inductive research method. 

Research question 4 allowed the formula-
tion of a first hypothesis, based on the theory 
of planned behavior [10], which was tested 
by empirical investigation. We assumed that 
the willingness to sensitize is dependent on 
the “Ajzen-factors” (a) the sellers attitudes 
towards sensitization (do they find sensiti-
zation good/necessary), (b) their subjective 
norms (their perception of the related at-
titudes of their relevant social group), and 
(c) their perceived behavior control (do they 
perceive possibilities to actually behave in 
the desired way). 

Former research [3] further suggested that 
the attitude towards intervention measures 
also predicts willingness to sensitize (hypoth-
esis 2).

In a third hypothesis we propose that will-
ingness also depends on the sellers’ knowl-
edge of ecological issues [12] and from their 
general environmental consciousness [13]. 
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In accordance with the literature, we fur-
ther hypothesize (hypothesis 4) that these 
two factors also influence some of the predic-
tors of willingness, namely attitudes towards 
sensitization behavior and attitudes towards 
intervention measures.

4	 Methods

For the measurement of the willingness to 
apply measures of persuasion and for the 
measurement of the predictors of this will-
ingness, a highly standardized question-
naire was sent to mountaineering and sports 
shops (with mountain equipment) and to the 
main distributors of snow-shoes in the Ger-
man- and French-speaking parts of Swit-
zerland. Shop owners, relevant department 
heads, marketing communication and sales 
managers, and the sales staff represented 
the sampling universe. Questionnaires were 
sent to a random sample of 754 people and 
108 questionnaires were returned (response 
rate: 14.5%). The questionnaire included 
questions regarding willingness to sensitize 
as well as items to operationalize its predic-
tors. 

5	 results

Research questions 1 and 2 are answered 
by the descriptive results of the survey. They 
show that the willingness to support sensiti-
zation campaigns highly depends from the 
measure that would be applied. Simply hand-
ing out or providing information leaflets is 
well accepted. Willingness to try to persuade 
clients by using oral hints is also reasonably 
high. All other measures, even just pinning up 
posters are less preferred. In particular, snow-
shoe sellers rather reject investing time re-
sources, such as would be needed to attend 
education programs or meetings with interest 
groups. They also reject explicit installations 
in their shops such as video presentations 
or an information booth. Least preferred are 
monetary interventions such as asking the 
buyers of snow shoes to pay an additional 

amount in order to support information cam-
paigns or conservation measures.

On a scale from 0 (no willingness at 
all) to 4 (high willingness), the willingness 
value varied from 3.5 (handing out informa-
tion leaflets) to 0.2 (asking for co‑financing 
campaigns). The average willingness for all 
the different measures was 2.19 (SD=0.72). 
Thus, general willingness to support sensiti-
zation campaigns was not very high among 
the snow-shoe sellers. In addition, the large 
standard deviation shows that there are 
considerable differences between the indi-
vidual sellers.

The latter leads to research question 3. 
The statistical analyses revealed highly sig-
nificant differences between sellers who are 
members of environmental conservation or-
ganizations such as WWF. They are consid-
erably more willing to support sensitization 
than the non-members. The same applies for 
mountain guides, tour leaders and the per-
sonnel of shops offering snow-shoe tours. 

Research question 4 was answered by 
regressing all possible predictors of the 
willingness to sensitize with the dependent 
variable “willingness”. The following po-
tential predictors were included in different 
regression models (multivariate and uni-
variate, stepwise and full, etc.): attitude to-
wards behavior, subjective norm, perceived 
behavior control, general environmental 
consciousness, attitude towards information 
campaigns, attitude towards restrictions, 
and knowledge of the ecological effects of 
snow-shoe walking. All these predictors rep-
resented factors summarizing several single 
items of the questionnaire. No multi-colline-
arity problems could be observed. 

The stepwise model revealed that willing-
ness to support sensitization can be very well 
narrowed down to three predictors, which 
explain more than 60% of the variance of 
the willingness (adj. R2=61.9%). The most 
important predictor is the subjective norm, 
i.e., the attitudes of the relevant other people 
of the seller, in particular, the chief and the 
colleagues in the shop (β=0.47; p=0.000). 
As second, the attitude towards information 
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campaigns proved to highly influence the 
willingness (β=0.26; p=0.000), and third, the 
attitude towards the behavior was also impor-
tant, i.e., the fact whether the seller perceives 
sensitization activities as something good or 
not (β=0.21; p=0.045). 

Univariate regressions, between those 
predictors that were not significant in the mul-
tivariate models and the depend variable, re-
vealed that perceived behavior control, gen-
eral environmental consciousness and the 
attitude towards restrictions also significantly 
affect the willingness. However, the beta-val-
ues and the partial R2s remained small. Even 
in the univariate models, knowledge of eco-
logical issues did not significantly influence 
the willingness to sensitize.

We then analyzed whether general envi-
ronmental consciousness and knowledge 
about ecological issues influence the attitude 
towards sensitization behavior and the at-
titude towards intervention measures. This 
was the case for general environmental con-
sciousness, but not for knowledge about eco-
logical issues. 

6	 dIscussIon	and	conclusIons

The descriptive findings regarding the 
research questions 1-3 show that the 
willingness of snow-shoe sellers to support 
sensitization is not very large, depends 
on sensitization measures and varies 
considerably between different seller types. 
These findings reveal that the sellers’ 
willingness to sensitize does differ from 
the generally quite high willingness of the 
public to actually behave in an ecologically 
responsible way during snow-shoe trips [2], 
[6]. This might be explained by the fact that 
Snow-shoe walkers are usually already highly 
sensitive with regard to nature, while this is 
not automatically the case for the snow-shoe 
sellers, who partly do not actually participate 
snow shoeing. The latter corresponds well 
with the result that those sellers who are 
actively involved in snow-shoe activities 
(mountain guides etc.) accept sensitization 

efforts more than others. For practical 
implementation of these results we can 
conclude the following. Information provided 
by the sellers would be very effective since 
snow-shoe walkers are already highly willing 
to behave in an ecologically responsible 
way, but often have insufficient knowledge 
of how to do so. However, as the sellers are 
unwilling to actively sensitize and inform 
the buyers, sensitization campaigns that 
are directed to the sellers might be more 
effective in influencing the behavior of the 
snow-shoe walkers.

Based on the statistical analyses, hy-
pothesis 1 and 2 (prediction of willingness 
by the “Ajzen-factors” and by attitudes to-
wards intervention measures) can partly 
be accepted. This corresponds well with 
the theory of Aizen and Madden and many 
other former research results, which, how-
ever, focused on actual outdoor-recreation 
behavior and not on the “selling and sen-
sitization behavior”. This corroborates the 
general validity of the theory of planned be-
havior and helps to find adequate solutions, 
based on findings of intervention research 
in other contexts. Hypothesis 3 (prediction 
of willingness to sensitize by knowledge 
and general environmental consciousness), 
however, must be rejected and hypothesis 
4 can only be accepted for general environ-
mental consciousness. This corroborates 
the assumption of [13] that environmental 
consciousness represents a deeper-rooted 
predictor of many other environment-relat-
ed attitudes. The non-effect of the knowl-
edge also corresponds well with many 
former findings [3], [14], [15]. knowledge is 
often over weighted and does not help to 
persuade people in all cases.

The following hypothetical model is pro-
posed as a summary of the results of the 
hypotheses testing: The willingness of snow-
shoe sellers to support sensitization cam-
paigns depends on their own attitude toward 
sensitization behavior, the attitudes of the 
relevant social group, which is in this case 
their supervisor and workmates (subjective 
norms), and the attitudes towards information 
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campaigns. The first and last of these are in 
turn influenced by the general environmental 
consciousness of the sellers. Knowledge of 
the ecological effects of snow-shoe walking, 
however, does not play an important role. 

With regard to implementation activities, it 
can be concluded that if the snow-shoe sell-
ers are to be persuaded to support, and un-
dertake, information/sensitization campaigns 
–see conclusion above – then sensitization 
campaigns directed at the sellers are neces-
sary. Therefore, providing ecological knowl-
edge should not be a favored strategy but 
instead people who are relevant for the sell-
ers (chiefs, colleagues, market competitors 
etc.) and already act in the desired direction 
should be introduced.

acknowledgMents

We are grateful to Petra Vögeli, SAC, for ini-
tiating and co-supervising this study, to Prof. 
Heinz Gutscher, Psych. Dept. Univ. Zurich, 
for accepting this study as a master thesis of 
Dominik Schletti, and finally to Robert Home, 
WSL, for language corrections.

references

[1] Ingold, P., 2004: Freizeitaktivitäten im Leben-
sraum der Alpentiere: Konfliktbereiche zwischen 
Mensch und Tier - mit einem Ratgeber für die 
Praxis. Bern: Haupt.

[2] Freuler, B. & Hunziker M., 2007: Recreation ac-
tivities in protected areas: bridging the gap be-
tween the attitudes and behaviour of snowshoe 
walkers. Forest Snow and Landscape Research 
81(1/2): 191–206.

[3] Zeidenitz, C., Mosler, H.J. & Hunziker, M., 2007: 
Outdoor recreation: from analysing motivations to 
furthering ecologically responsible behaviour. Forest 
Snow and Landscape Research 81(1/2): 175–190.

[4] Manning, R. E., 1999: Studies in Outdoor Re-
creation. Corvallis, Oregon State University Press.

[5] Ammer, U. & Pröbstl, U., 1991: Freizeit und Na-
tur  – Probleme und Lösungsmöglichkeiten einer 
ökologisch verträglichen Freizeitnutzung. Ham-
burg, Parey.

[6] Radü, G., 2004: Schneeschuhlaufen – eine Trend-
sportart. Geogr. Institut. Zürich, Univ. Zürich.

[7] Freuler, B. & Hunziker, M., 2005: Lenkungsmass-
nahmen zur Bewältigung von ökologischen und 
sozialen Nutzungskonflikten im Schweizer Wald. 
Ergebnisse und Folgerungen aus einer Förster-
befragung. Eidg. Forschungsanstalt WSL, Bir-
mensdorf.

[8] Kaiser, F. G. & Gutscher, H., 2003: The Proposi-
tion of a General Verision of the Theory of Plan-
ned Behavior: Predicting Ecological Behavior. 
Journal of Applied Social Psychology 33(3): 586-
603.

[9] Staats, H., 2003: Understanding Proenviron-
mental Attitudes and Behavior: An Analysis and 
Review of Research Based on the Theory of 
Planned Behavior. Psychological Theories for 
Environmental Issues. M. Bonnes, T. Lee and M. 
Bonaiuto. Hants, Ashgate: 171-201.

[10] Ajzen, I. & Madden, T. J., 1986: Prediction of 
Goal-Directed Behaviour: Attitudes, Intentions, 
and Perceived behaviour control. Journal of Ex-
perimental Social Psychology, 22: 453-474.

[11] Ajzen, I. & Driver, B. L., 1992: Application of the 
Theory of Planned Behavior to Leisure Choice. 
Journal of Leisure Research 24(3): 207-224.

[12] Meinhold, J. L. & Malkus, A. J., 2005: Adolescent 
environmental behaviors: Can knowledge, atti-
tudes, and self‑efficacy make a difference? En-
vironment and Behavior, 37(4), 511-532.

[13] Stern, P. C, Dietz, T. & Guagnano, G. A., 1995: 
The new ecological paradigm in social-psycho-
logical context. Environment and Behavior, 27(6), 
723-743.

[14] Maloney, M. P. & Ward, M. P., 1973: Ecology: 
Let’s hear from the people: An objective scale 
for the measurement of ecological attitudes and 
knowledge. American Psychologist, 28, 583-
586.

[15] Petty, R. E. & Cacioppo, J. T., 1986: Communi-
cation and persuasion. Central and peripheral 
routes to attitude change. New York, Springer.

M. Hunziker holds a Masters degree in Geography, 
Sociology and Tourism Research from University of 
Berne (1991), and a PhD in Geography from the Uni-
versity of Zurich (2000), where he is giving lectures. 
He is head of the research group “Social Sciences in 
Landscape Research” at the Swiss Federal Institute 
for Forest, Snow and Landscape Research (WSL). 

D. Schletti holds a Masters degree in Psychology, 
Psychopathology and Ethnomusicology from Univer-
sity of Zurich (2008).



121

Analysis of visitor nodes as a tool for 
visitor management by the example 

of Berchtesgaden National Park
Johanna Pfeifer, Sabine Hennig, Chr. Opp

Abstract — Infrastructural elements in protected areas play an important role for visitors. They provide equip-
ment to visitor activities and their demands. However data on infrastructure is frequently disregarded. Concepts 
and models to collect and deal with infrastructure data have to be developed. In Berchtesgaden National Park 
the concept of visitor nodes is used in order to support visitor management. Identification of 81 visitor nodes in 
this protected area took place. They have been classified into five categories: “place for excursions”, “destination 
for hiking”, “information”, “resting” and “orientation”. Each category is characterized through a defined standard 
supply. By using categories, evaluation of each visitor node was done. Deficits as well as satisfying situations 
became observably.

Index Terms — visitor nodes, recreational use, visitor management, infrastructure and statistical analysis

——————————   u   ——————————

1	 background

Today changing visitor demands as 
well as rising numbers of visitors pose 
challenges for visitor management in 

protected areas. Park management is con-
fronted with the complex task of combining 
recreational and ecological objectives in a 
sustainable way. Here infrastructure plays an 
important role: infrastructure enables public 
access, facilitates visitor use, performs en-
vironmental issues and meets visitor expec-
tations. In addition – based on this meaning 
infrastructure is useful to support visitor man-

agement (see Benthien 1997, Job 1991, Zoll-
ner et al. 2006). 

In consequence knowledge on infrastruc-
ture, its equipment and its design is neces-
sary. A detailed survey of the infrastructural 
situation in recreational and protected areas 
is preferable (Worboys et al. 2005). It is im-
perative to “measure what you manage” 
(Sukhdev 2008: 53). Therefore infrastruc-
tural data should be available and managed 
like other data (e.g. on flora, fauna or soil). 
However, data on infrastructure is frequently 
incomplete or is not uncommonly absent in 
these areas. Reasons therefore are the ex-
istence of numerous infrastructural elements 
for recreation and the large size of protected 
areas. To apply infrastructure to visitor man-
agement in a successful way, it is essential to 
elaborate methods to deal with infrastructure 
and its data. Therefore different approaches 
and models exist. One is the concept of visi-
tor nodes. This concept is especially helpful 
to get an overview of the infrastructural situa-
tion, to evaluate it and to deduce measures. 
The concept of visitor nodes has been used 
in Berchtesgaden National Park.
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2	concepts	of	vIsItor	nodes

2.1 Definition of visitor nodes

Visitor nodes are areas of spectacular 
beauty, educational signage, areas of gen-
eral interest or unique settings. They pro-
vide an adequate infrastructural supply 
(benches, picnic tables, signs, information 
shelters, elements of environmental edu-
cation etc.). The equipment can vary from 
primitive to high developed depending on 
e.g. visitor numbers, visitor activities, man-
agement objectives and the location within 
the zoning of a protected area (Macleod 
2006, Lockwood et al. 2006, Tucker 2006, 
Worboys et al. 2005). 

On the one hand visitor nodes respond 
to visitor demands by their infrastructural 
supply; on the other hand they affect visitor 
demands by this supply. 

Originally the approach of visitor nodes 
comes from the Australian recreational 
planning processes. However, in Central 
Europe numerous terms for such sites also 
exist. Examples are hot spots, interesting 
points, points of interest, points of informa-
tion, attractive or central sites (Hoisl et al. 
2000, Schemel 2003). 

2.2 Classification of visitor nodes 

To be useful in the recreational planning 
processes visitor nodes should be classi-
fied. Therefore it is helpful to focus on rec-
reational activities that take place at visitor 
nodes. Activities that have to be considered 
are for example resting, relaxing, playing, 
eating and drinking, studying, getting infor-
mation or orientation (Hoisl et al. 2000).

To provide an adequate infrastructural 
supply at visitor nodes further functions in re-
lation to these activities are significant. These 
are accessibility, information brokering, visitor 
management or facilities and services.

According to functions and activities the 
five following categories can be established:  
•	 “place of excursions”,
•	 “destination for hiking”,

•	 “information”,  
•	 “resting” and
•	 “orientation”.

The five categories are built up as a hier-
archical system. This means that the visitor 
node category “orientation” is the least im-
portant category, while the category “place 
of excursions” is the most important one 
(Table1).  

TABLE 1

cATEgoriEs of visiTor nodEs And A sELEcTion 
of possiBLE sTAndArd suppLy

visitor node 
category

standard supply

place of 
excursions

elements of accessibility:
parking places, bus station,

cable car station, landing stage for 
boats, etc. (not including elements for 

biking or hiking)

destination for 
hiking

facility to stay for the night:
alpine hut, guesthouse, etc.

facility to drink or eat something:
restaurant, mountain pasture, cafe, etc.

information
information elements:

visitor centre, information board, 
map, shelters, etc.

resting

elements for resting:
bench, table, etc.

elements for playing:
playground, swing, etc.

access:
to water (spring, brook, lake, etc.)

orientation
elements for orientation:

signs, markers, etc.

The category “orientation” just provides 
infrastructural elements for orientation like 
signs and markers. Visitor nodes within the 
category “place of excursions” should pro-
vide infrastructural supply of all five cate-
gories: orientation, resting and information 
elements, aspects of a typical destination 
and specific accessibility (Hoisl et al. 2000, 
Schemel 2003). 

2.3 Standards of visitor nodes

Each category should offer a specific array 
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of infrastructural elements. Thereby stan-
dard equipment for each category is de-
fined (Table 1). For example, a visitor node 
of the category “information” should include 
the following standard supply: information 
of the National Park, resting infrastructure 
and orientation elements.

General standards are needed to make 
evaluation possible. In consequence, the 
actual equipment at each visitor node can 
be evaluated with the defined standard sup-
ply. Deficits as well as satisfying situations 
can be observed. 

3	 study	area

Berchtesgaden National Park lies within the 
Alps in the south-eastern part of Germany 
at the border to Austria. The park area ex-
tends about 21000 hectares with an eleva-
tion ranging from 600 m (Lake Königssee) 
to 2700 m (summit of the Watzmann Massif) 
above main see level (BayStMLU 2001). 

The region of Berchtesgaden is one of 
the oldest holiday destinations in the Alps. 
Today more than 1.3 million people visit the 
Park every year. Main recreational activities 
are promenading, hiking, mountain climb-
ing and biking. High season is during the 
summer months. Besides different facilities 
and services, 236 kilometres of trails, nine 
alpine huts and six information centres are 
available for visitors. Landscape attractions 
are viewing points, alpine meadows, wa-
terfalls, wild life viewings and lakes (Bay-
StMLU 2001). 

4	 Methods

In Berchtesgaden National Park the con-
cept of visitor nodes was used to evaluate 
the infrastructural situation. It exposes defi-
cits as well as satisfying conditions. 

Here the following steps have been ap-
plied. An inventory of visitor nodes has 
been done. Based on data collection and 
management, evaluation of visitor nodes 
took place using the defined categories. 

4.1 Data collection and management

Visitor nodes and their infrastructural equip-
ment were measured on site using a specif-
ic survey and GPS mapping. Supplemental 
data has been added from the GIS of Ber-
chtesgaden National Park, different maps 
and literature. Table 2 gives an overview of 
the collected data.

All data is managed in a data model in 
RDBMS Oracle 10g XE using also Oracle 
Spatial. The data model also manages 
photographs and outlines transferred into 
“html-pages”. 

TABLE 2

ovErviEw of ThE coLLEcTEd dATA in 
BErchTEsgAdEn nATionAL pArk

data description

natural 
environment

water bodies (lake, brook, etc.),
vegetation, viewing points, punctual 

attractions of nature,
wild life viewings, etc

recreational
infrastructure

information elements:
 signs, maps, boards, etc.

resting elements: 
benches and tables, places for 

picnics, playing elements, refuges, 
etc.

orientation elements: Signs, 
markers, etc.

mobility and 
accessibility

parking places, cable car stations, bus 
stations, landing stages for boats, etc.

facilities and 
services

restaurants, cafes, mountain pastures, 
alpine huts, toilets, etc.

4.2 Data evaluation  

By having the description of each visitor 
node and the standard supply of the five 
defined categories a systematically evalu-
ation was done. The actual infrastructural 
situation of the visitor node was compared 
with the defined standard supply of its be-
longing category.

A numeral code has been developed. 
The code structure represents the hierar-
chical system of visitor nodes. That means 
that the code for the visitor node category 
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“orientation” consists of one numeral, for 
the category “resting” of four, for “informa-
tion” of five, for “destination for hiking” of six 
and for the category “place of excursion” of 
seven numerals. Each numeral refers to a 
specific type of element. Table 3 displays 
an example.

The value of the numerals represents the 
number of elements according to the respec-
tive infrastructural type at a specific visitor 
node. The value can vary from 0 to 3:
- 3: high equipped (high developed),
- 2: semi equipped,
- 1: primitive equipped and 
- 0: for no elements existing. 

By using this code the management over-
views the equipment on each visitor node. 
Deficits and benefits of visitor nodes become 
observably. In consequence possible recom-
mendations can be made for sites (to equip 
the visitor node with adequate infrastructure) 
or the whole park area (to equip the area with 
presentable visitor nodes).

TABle 3

An ExAmpLE for ThE numErAL codE 

visitor node 
category

position of the 
numeral

description
(numerals 0,1,2 

or 3)

place of 
excursions

1 elements for 
orientation

2 access to water

3 elements for 
playing

4 elements for 
resting

5 information 
elements 

6 facilities to stay 
for the night or 
to drink and eat 

something

7 specific 
accessibility

5	 results	and	dIscussIon

In Berchtesgaden National Park 81 visitor 
nodes were identified. Their distribution by 
categories is as follows:
•	   6 as “place of excursions”,
•	 26 as “destination for hiking”,
•	 17 as “information” and 
•	 32 as “resting”. 

5.1 Example of area specific evaluation

Some regions in Berchtesgaden National 
Park have a special importance. They are 
used intensively for recreation and are charac-
terized by high visitor numbers. Examples are 
the Wimbach-Valley and the Jenner-Area. 

In the Wimbach-Valley ten visitor nodes 
are located. This valley indicates a satisfying 
situation. All categories of visitor nodes are 
represented and the infrastructural situation 
at these nodes is very well equipped.

By contrast, the Jenner-Area shows some 
deficits. Here 15 visitor nodes are located. 
Nine of them are classified into the categories 
“place of excursions” and “destination for hik-
ing”. Although there is a considerable amount 
of visitor nodes within these categories, there 
is no corresponding amount of information 
elements concerning the protected area 
(Figure 1). But categories like “place of ex-
cursions” and “destination for hiking” should 
provide such information. This corresponds 
to the management task environmental edu-
cation of National Parks.

5.2 Example of site specific evaluation 

Site specific evaluation focuses upon the infra-
structural situation at individual visitor nodes. 
As already explained, the numeric code for 
each visitor node indicates missing infrastruc-
ture. To illustrate this, one example on the visi-
tor node category “information” is given. 

For the category “information” seven-
teen visitor nodes have been identified. The 
code shows that within this category only 
two sites have an optimum standard sup-
ply. This means that all aspects (information 
elements, elements for resting and orienta-
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tion) exist at these visitor nodes. Another 
two points are classified as high equipped. 
The remaining 14 visitor nodes range from 
primitive to semi equipped. Half the visitor 
nodes classified as semi equipped have no 
resting elements. They just provide informa-
tion elements. Furthermore, the orientation 
elements are absent. Finally just seven visi-

tor nodes within the category “information” 
provide orientation elements. Need for ac-
tion is obvious.

6	 conclusIon	and	outlook

The concept of visitor nodes has proved to 
be sufficient in Berchtesgaden National Park. 
It is useful to evaluate the infrastructural situ-
ation. Due to the visitor nodes categorisation 
information on infrastructural elements is well 
organized. Deficits can be found within short 
time and measures can be set up. 

Further studies should work on the charac-
terization of visitor behaviour at visitor nodes. 
The information gained can be relevant to im-
prove the equipment.

At the moment the concept of visitor nodes 
as it is presented in this paper is only applied 
in Berchtesgaden National Park. The evalua-
tion and application in other protected areas 
would be an interesting aspect.
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Managing and monitoring allowance 
for new second homes in the 

Rondane Region, Norway
Hans Olav Bråtå, Marta Moranduzzo

Abstract — The Rondane mountain region, in South-East Norway, is very popular for recreational purposes. The 
region is also the habitat for 4500 wild reindeer (Rangifer tarandus tarandus). The reindeer are hunted in control-
led forms as part of the area management and harvesting of nature. This rural region suffers from decreasing 
population figures, reduced agricultural activity and declining economic activity in general. Boosting economic 
activity by increasing tourism, especially in second homes, is thought to be one way of mitigating this decline. 
Increased recreational activity may however negatively influence a sustainable development of the wild reindeer 
herd. In order to manage this possibly conflicting interest, local and regional authorities in 1991 set up a regional 
development plan, covering relevant parts of 14 municipalities in the Hedmark and Oppland counties. Research 
indicates that taken actions to some extent have managed to balance increase in tourism and protect vital space 
for wild reindeer. Still, the exact localization of existing and new second homes, and hence the development of 
new interventions, was until some years ago, not possible to analyse at an aggregated level. Such monitoring is 
important. A Norwegian real estate register, mapping the exact geographic position of buildings and their year of 
construction, has however become an important means for such monitoring. By the end of 2005 there were about 
18,000 second homes mapped in the region. Increased GIS knowledge has now made it possible to develop 
detailed analysis of localization of second homes, i.e. distance from the wild reindeer core area, and analyse 
the development by statistic tools. This is a breakthrough and is anticipated to influence the management of the 
region and strengthen the potential for balancing economic activity and maintenance of biological diversity.

Index Terms — Common pool resource, regional planning, Rondane, second homes, wild reindeer.

——————————  u  ——————————

1	 the	rondane	regIon	and	the	reason	for	
regIonal	plannIng

The Rondane region is one of 23 wild 
reindeer management areas in Norway. 
The region is 150 km north – south, and 

the total area is 12600 km². The Rondane 
region is a mountain plateau between 600 
metres in the southern part and 2000 me-
tres on the sea level in the northern part. In 

that part Rondane National Park, Norway’s 
first national park, was established in 1962. 
Rondane is one of the most popular areas 
for outdoor recreation in Norway, which has 
caused a number of privately owned sec-
ond homes at the fringe of the region and 
a number of hotels. At the interior part sev-
eral cabins and a system of marked trails 
exist. Roads penetrate the region from east 
and west, but are generally not cleared for 
snow in the winter. 

This region has for decades suffered form 
decreasing population, reduced agricultural 
activity and declining economy. Boosting 
economic activity by increasing the number 
of second homes is a municipal strategy to 
mitigate that development. None of the mu-
nicipalities has their whole territory in the 
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Rondane region. In total, around 150,000 
people live in these municipalities. In the 
southernmost part of the area the popula-
tion density is 23 inhabitants per km². In the 
rest of the area the density is 3.4 inhabit-
ants per km².

By the end of 2005 17816 second homes 
existed in the region, most of them in the 
southern and western parts, see fig. 1. But 
Rondane is also the habitat for 4500 wild 
reindeer. These are some of the remnants 
of the original European mountain wild rein-
deer. The management is under local and 
regional control and a controlled hunting is 
done every autumn. 

Wild reindeer are afraid of man, and may 
temporarily or permanently abandon ar-
eas where they frequently are disturbed by 
man. Increased human activity has there-
fore reduced the land available to the wild 
reindeer and increased the general stress 
when they are disturbed. Less available 
land means a smaller herd.

The wild reindeer is nomadic, which 
means they migrate and use large areas 
summer and winter. When moving in and 
between these areas the wild reindeer often 
use specific routes. Some areas are more 
suitable for winter or summer forage than 
others, but all together they are all important 
to the wild reindeer. The wild reindeer habitat 
is a common pool resource; human interven-
tion in one part of the region influences the 
possibility to maintain the whole herd. This 
caused a conflict because some municipali-
ties have planned for both a large number of 
second homes and have harvested the herd, 
whereas other municipalities have planned 
for fewer second homes and harvesting.

This turns the first kind of municipalities to 
free-riders. When trying to mitigate this chal-
lenge, and the incremental step-by-step re-
duction of wild reindeer habitat, people face 
the problem that the region is divided between 
two counties, Hedmark and Oppland, and 14 
municipalities. The question then arises; how 
can a coordinated plan that preserves habitat 
and gives option for some further develop-
ment be established? [1], [2].

2	 the	partIal	county	developMent	plan	

Amongst the ones who raised this ques-
tion at the mid 1980’s was the mayor of the 
Ringebu municipality, whom also was very 
familiar with wild reindeer management. 
One option was to enlarge the Rondane 
National Park, but this was anticipated too 
controversial1. The alternative was to agree 
on a joint partial county development plan 
for the whole region, because the municipal-
ities then to a larger extent could influence 
the rules and regulations set up in the plan 
– the rules they later would have to face. By 
regular revisions they would also be able 
to influence on the rules as they got more 
experience. Another advantage, empha-
sized by county agencies, is that although 
county plans in principle are only guiding 
for each municipality, they can be used as 
background for objections to plans. 

The Partial County Development plan 
was approved by all municipalities and 
both county municipalities in 1991 and 
adopted by the Ministry of Environment 
in 1992. The basic structure of the plan 
is a defined core area, where new im-
pacts are not supposed to be allowed if 
conflicting with wild reindeer, and a zone 
of influence, where new impacts are al-
lowed, if they do not cause increased 
disturbance in the core area. The core 
area is 3200 km². The zone of influence 
is 9400 km². Detailed regulations are laid 
down for the core area and the zone of 
influence. In general the basic exten-
sions of the zones are kept since the first 
plan, but some changes are decided on. 
A planning board, with an equal number 
of representatives from county agencies 
and municipalities in Hedmark and Op-

————————————————
1 Later, in the 1990s, a process leading up to enlargement of 
Rondane National Park, establishment of Dovre National 
Park, and several protected landscapes began. These areas, 
under the rule of the Nature Conservation Act (NCA), 
are within the outer limits of the County Development 
Plan. Protection of wild reindeer habitat was essential for 
enlarging the areas under rule of the NCA.
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pland is set up in order to guide the im-
plementation of the plan. One reason is 
to “calibrate” the decisions in both coun-
ties in order to get people feel that plans 

are assessed on an equal basis. This is 
important for the acceptance, implemen-
tation and long term management of the 
common pool resource [1], [2], [3].

Figure 1. Second homes built in the Rondane Region. Source: [5], original in colour. The national parks and protected 
landscapes have been enlarged since the basic map was prepared.
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3	 objectIve	and	Method

This paper aims to focus on the spatial and 
temporal evolution of the building of second 
homes in the Rondane region, especially in 
the influence zone. Furthermore how GIS 
and the Norwegian Real Estate Register 
may be used for a detailed mapping of the 
building of second homes. A joint and ac-
cepted knowledge, often detailed, is impor-
tant for long term and successful manage-
ment of common pool resources [2], [3], [6].

In the registers, there is not reliable data 
before 1980 about the year the second 
home has been built, which has affected 
the time period selection. Uncertainty also 
exists concerning when the partial county 
plan actually became effective, but it is rea-
son to believe that its influence increased 
as time passed throughout the 1990`s. 
Setting up a new second home (which is 
the fact recorded) is influenced by the time 
needed to allow for a plot according to the 
plan, to sell it and to construct the build-
ings. On the contrary, it is known that i.e. 
the county governor used the coming par-
tial county development plan as an argu-
ment against planning proposals already at 
the initial stages of that plan, causing some 
early effects of it [1], [2].

4	 spatIal	and	teMporal	evolutIon	In	
buIldIng	second	hoMes

The real estate register shows that by the 
end of 2005 17816 second homes existed 
in the Rondane region, most of them built 
in the western and southern parts. The reg-
ister shows an increasing number of sec-
ond homes, from 13593 in 1980, to 14334 
in 1989 and 16455 in 1999, and 17816 in 
2005.

Consequently, in the time which the par-
tial county plan is supposed to have had 
en influence the number of second homes 
is still increasing. Notwithstanding, analy-
sis at a regional level shows that in the 
south and middle parts the annual number 

of new second homes was ca 160-170 per 
year in the period 1990 - 2005, but de-
creasing. In the north part annual numbers 
of new second homes in 1990 – 2005 was 
about 27-28. [4].

The reason for this uneven development 
may be that the south and middle parts are 
closer to the larger cities and the Oslo-area, 
and because those parts host popular ski 
resorts. Another reason may be that there 
is more land not directly conflicting with wild 
reindeer habitat than in the north part. A 
slower increase in the North part may also 
be caused by the closeness to the national 
parks and protected landscapes [4].

The number of new second homes are in-
fluenced by the number and location allowed 
for in the plans. If the partial county plan had 
an effect that could be on the number of new 
second homes allowed for, where they are 
located and measures taken to direct hu-
man activity to less harmful areas.

An analysis of the number of new second 
homes in the core area contrary to the zone 
of influence shows that until 1990 a total of 
770 second homes were built in the core 
area. Most of them were built prior to 1980, 
probably many years before. In the period 
1990 – 2005 59 second homes were built 
in the core area. Compared to the 1980’s 
that is considerably more. As the growth in 
the core area has not slowed down since 
1990, that indicate a weaknesses in the im-
plementation of the plan [5].

When it comes to the development in the 
zone of influence a visual evaluation of the 
location of new second homes, indicate that 
in general new second homes are located 
more distant away from the core area. Still, 
a more detailed analysis is needed, and by 
merging different parts of the real estate 
register it is possible to record the number 
of new second homes per year at different 
distances around the core area.

Constructing rings around the core area, 
and electronic counting of the number of 
second homes built in each ring at a certain 
period, is one way of aggregating the data, 
both for visual presentation and statistical 
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purposes. This procedure shows that in gen-
eral the number of new second homes in the 
first kilometre is reduced, but that is also the 
long term tendency before the partial county 
development plan existed. A slight increase 
is recorded in the 1-2 km ring, but especial-
ly in the 3-4 and 6-7 km rings. This mixed 
picture may be caused by the fact that the 
available land for new second homes varies 
due to the topography. In some areas there 
it is not possible to set up second homes 
further away than1-2 km, whereas in others 
there is amble land. Although the number of 
second homes increases close to the core 
area, the annual growth in % is larger in 
more distant rings [5].

In order to acquire a more detailed pic-
ture, we analysed the development in the 
rings in each municipality. In general these 
data shows that in municipalities with am-
ple land more distant from the core area 
the new second homes are actually located 
more distant from the core area [5].

5	 conclusIon

An analysis based on the real estate regis-
ter, especially the recent merging of differ-
ent parts of it, gives valuable and detailed 
data. It does enable us to analyse the de-
velopment from a statistical point of view, 
detecting the more hidden patterns of de-
velopment. The data indicates that the par-
tial county plan functions according to its 
goals; it is supposed to both allow for new 
second homes and preserve the wild rein-
deer habitat. Still, some questions can be 
raised concerning the development in parts 
of the core area and the closer rings. This 
knowledge has been passed over to the 
county agencies, where it hopefully will be 
considered at the ongoing revision of the 
plan. In any case we now have a tool that 
easily can monitor the ongoing implemen-
tation of the plan. That kind of knowledge 
may be an advantage for the future man-
agement of the common pool resource.
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Visitor measuring and monitoring 
challenges on remote national 

forests: The case of Alaska, USA
Robert Burns, Alan Graefe, Don English

Abstract — The purpose of this project was to identify and evaluate the set of issues associated with recreation 
use studies measuring and monitoring in Region 10 of the USDA Forest Service (Alaska), and more specifically 
within the Chugach and Tongass National Forests. The unique environment and conditions of Alaska have long 
posed significant challenges to recreation monitoring efforts, and several previous efforts have been undertaken 
to address this topic, both internally (Reed, 2003) and externally (Stynes, 2006). The US Forest Service uses the 
National Visitor Use Monitoring (NVUM) protocol to measure and monitor visitor use on all of its national forests. 
In 2000, an initial attempt to measure visitor use on the Tongass National Forest was conducted. Only 138 of 165 
planned sampling days were completed, resulting in a completion rate of 84 percent (USDA 2001). This was the 
lowest achievement rate among all regions, which averaged 95 percent overall. An in depth review suggested 
that weather was not a factor and that the low accomplishment rate was attributable to personnel and strategic 
problems experienced by the sample districts. Approximately 12 interviews were conducted, along with a review 
of literature focusing on this issue. A series of approximately 20—25 recommendations were made to managers 
as a result of the review and interviews. It is intended that the results of this review will ultimately aid in custom-
izing the survey protocol and instruments for the National Visitor Use Monitoring (NVUM) and related recreation 
use monitoring studies in this region.

Index Terms — Alaska, recreation use, national forests, visitor monitoring.
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Trap shyness in onsite visitor 
surveys; evidence from the U.S.

Donald B.K. English, Stanley J. Zarnoch, and J.M. Bowker

Abstract — In onsite surveys of visitors, whether the purpose is estimating visitation volume or characteristics of 
the visit population, those who visit the area multiple times per year are candidates to be surveyed more than one 
time. In such surveys, each visit represents a unique sampling unit. However, individuals may be unwilling to be 
surveyed after the first contact. The phenomenon is similar to ‘trap shyness’ in wildlife studies wherein an animal 
learns to avoid traps after the initial experience.  If trap shyness exists, it has the potential to bias the results for 
either or both visitation estimation or describing the average visit characteristics. 
There is some anecdotal evidence that trap shyness does exist, and could be problematic for long-term surveys 
such as the National Visitor Use Monitoring program used by the US Forest Service.  This paper describes the 
conceptual framework for how trap shyness can affect both visitation estimates and visit characteristics, identify 
empirical hypotheses to be tested that provide evidence of trap shyness, present results for the hypotheses, and 
describe possible improvements to sampling processes that could determine it existence and extent.
Data for the paper come from onsite surveying collected during the period October 2004 – September 2007 for 
about three dozen National Forests. 

Index Terms — Estimation bias, onsite surveys, recreation visitation, trap shyness.

——————————  u  ——————————

1	 IntroductIon

Studies whose purpose is estimating the 
amount of visitation to a park, protected 
area, or recreation area generally follow 

a conceptually consistent estimation proc-
ess. The area is divided into sampling units 
defined spatially and temporally. Mechanical 
counts of traffic are taken from a sample of 
the units via photographs, infrared or pneu-
matic counters, observation, or some similar 
method. Coefficients to calibrate the counts 

to visitation estimates are obtained through 
surveys, interpretation by trained staff, or on-
site observation. In the U.S., a very common 
protocol is the combination of mechanical 
counts of auto traffic calibrated with onsite 
surveys.

Similarly, studies that seek to describe 
visitor characteristics usually have temporally 
and spatially defined sampling strata. Onsite 
interviews are conducted over a number of 
days. Characteristics of the population of vis-
its are derived from the sample of individuals 
obtained. 

For both types of studies, a unique ele-
ment in the population of individual contacts 
occurs each time a person or vehicle pass-
es the traffic counter or interview site. That 
is, each such passage is an opportunity to 
capture and record the person’s behaviour 
with the survey instrument. However, an-
ecdotal evidence indicates that individuals 
who have been ‘captured’ once are less 
likely to be willing to submit to subsequent 
interviews. 

————————————————
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Research that estimates the size of wildlife 
populations through capture-recapture stud-
ies has identified learned behaviour in ani-
mals that makes those once captured more 
likely to be recaptured or to avoid recapture. 
Animals that seek recapture are referred to 
as ‘trap-happy’, and those who avoid it are 
‘trap-shy’. These learned behaviours yield bi-
ased estimates of population sizes if not cor-
rected in the analysis [1], [2]. 

This paper posits that a trap-shyness phe-
nomenon exists in onsite surveys of visitors 
to recreation areas. Trap shyness can be 
considered as a form of self-selection bias in 
respondents, in that once a person has been 
‘captured’ during the interview season, their 
willingness to participate on subsequent vis-
its is less. The paper explains the effects of 
trap shyness on estimating visitation volume, 
and on characteristics of the visit population. 
Several measures that could indicate the 
presence of trap shyness are presented, and 
results from data collected in year-long inter-
view windows form several National Forests 
are presented. 

2	 trap	shyness	effects

2.1 Visitation Estimation

Let T = the estimate of traffic obtained by the 
traffic counter, and p = the proportion of the 
surveyed individuals who are completing a 
recreation visit. The visitation estimate, V, is:

V = T * p (1)

In general, if trap shyness exists among rec-
reation visitors, then p will be biased down-
ward, and the visitation estimate will be too 
low. Surveys conducted later in the data col-
lection time window will not include all of the 
recreation visits. Moreover, the bias may be 
greater if the proportion of visits made by 
people making repeat visits is higher. 

2.2 Visit characteristics

A primary effect of trap shyness will be to un-
derestimate the concentration of visits made 
by frequent visitors. Further, if visit frequency 
is correlated with a given characteristic, then 
the existence of trap shyness can lead to 
an underestimate of the proportion of visits 
made by people with that characteristic. For 
example, in the U.S., men are more likely 
than women to be frequent users of wildland 
recreation areas, and locals visit more fre-
quently than non-locals. 

2.3 Endogenous stratification

A curious side note is that trap shyness 
would appear to counter some of the effects 
of endogenous stratification for studies that 
were designed to sample or describe the 
population of visiting individuals. For ex-
ample, in studies of consumer surplus for 
recreation, endogenous stratification can 
be a problem, because those persons who 
visit more frequently are more likely to be 
surveyed once (or more) than are those 
who visit less frequently [3]. However, trap 
shyness would eliminate the chance that a 
particular person will show up in the onsite 
sample multiple times. 

3	 evIdence	of	trap	shyness

What would we expect to see if trap shyness 
exists in the population of potential survey 
respondents? First, we would expect to see 
a lower incidence of frequent visitors in the 
population of sampled recreation visitors as 
we progress through the time window of sam-
pling. To the extent that frequent visitors return 
to the same location on the forest to recreate, 
we could expect to see a lower percentage of 
frequent visitors on sample occasions when 
we revisit a survey location. 

We also expect that a greater proportion 
of the onsite contacts would decline to be in-
terviewed over time, since they had already 
been ‘captured’ in the survey process. 

Data for the study came from year-long 
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onsite surveys conducted on three National 
Forests through the National Visitor Use 
Monitoring program. We selected the three 
forests sampled between 2004 and 2007 that 
had the highest estimated proportion of vis-
its made by visitors who reported visitoing at 
least 50 times per year. We assumed that the 
effects of trap shyness would be most evident 
on those forests. The forests selected were 
the Lolo (in Idaho), Sawtooth (Idaho), and 
Tahoe (California). For the Lolo, we estimate 
that about one-third of all recreation visits 
are made by individuals who visit at least 50 
times per year; for the other two forests, the 
figure is about 23 percent of visits.

4	 results

For two of the three forests, the percentage of 
survey respondents who were frequent (>50 
visits/year) visitors generally declined over 
the sampling year (Table 1). For the Lolo NF, 
the percent of contacts who were frequent 
visitors declined steadily each successive 
quarter of the sampling year.  On the Saw-
tooth NF, the percentage of frequent visitors 
was much less in the second half of the sam-
pling year.  For the Lolo, about 28 percent of 
respondents were frequent visitors on the first 
day of sampling at a site. On later sampling 
efforts at the same locations only 21 percent 
of contacts were frequent visitors. 

TABLE 1.

pErcEnT of rEcrEATion survEy rEsponsEs 
rEporTing 50 or morE visiTs pEr yEAr, for 

ThrEE nATionAL forEsTs

Quarter of Lolo Sawtooth  Tahoe
Sampling year N.F. N.F.  N.F.
1 (Oct – Dec) 30 22  17

2 (Jan – Mar) 28 19  12

3 (Apr – Jun) 26  6  19

4 (Jul – Sep) 12 10  12

First day at 
sample location

28 12  16

Later days at same 
sample location

21 13  15

On the Lolo, the recreation contacts who 
reported visiting the forest at least 200 times 
per year made up about five percent of the 
contacts on the first day of sampling at sites, 
but only about 1 percent for subsequent days 
at those same locations. 

There was no consistent pattern over the 
quarters of the sampling year regarding the 
percentage of survey contacts who agreed 
to be interviewed (Table 2). For the Tahoe 
NF, the percentage who agreed to be inter-
viewed was slightly higher in the last three 
quarters of the year than in the first. On the 
Sawtooth, the percentage who agreed to be 
interviewed was lower in the second half of 
the sample year. 

However, on second and later sample 
days at sample sites, the percentage of on-
site contacts who agreed to be interviewed 
were 10 percent lower on the Lolo than on 
the first sample day at those sites. For the 
Sawtooth, the percentage who agreed to be 
interviewed declined from 88 percent on the 
first day at sampled sites to 84 percent on 
succeeding days

TABLE 2.

pErcEnT of onsiTE conTAcTs who AgrEEd To 
BE inTErviEwEd, for ThrEE nATionAL forEsTs

Quarter of Lolo Sawtooth  Tahoe
Sampling year N.F. N.F.  N.F.
1 (Oct – Dec) 88 91  91

2 (Jan – Mar) 71 98  96

3 (Apr – Jun) 80 83  97

4 (Jul – Sep) 87 83  97

First day at 
sample location

87 88  96

Later days at 
same sample 

location
77 84  96

5	 dIscussIon

These preliminary results show some evi-
dence that trap shyness may exist in the sam-
ple population for the Lolo NF, but only very 
limited evidence that it is evident for the sam-
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ple populations on the other two forests. In 
particular for the Lolo, we see that the propor-
tion of frequent visitors is less in later quarters 
of the sample year. As well, on the second or 
later sample days at a site, both the percent-
age of contacts who agree to be interviewed, 
and the percentage of recreation visitors who 
are frequent visitors are lower than on the first 
day that sampling occurs there.

For the Lolo, visit frequency is correlated 
significantly and negatively with both visit du-
ration and distance travelled to the forest, but 
not with gender, age, or racial characteristics. 
So trap shyness would lead to underestimat-
ing the proportion of local residents who rec-
reate on the forest, and overestimating the 
average visit duration. 

It is worth noting that for sampling on the 
Lolo, there were 16 locations that were each 
sampled 5 or more times during the sample 
year. For the Sawtooth, there were 12 such 
locations, and for the Tahoe, there were only 
eight. It may be that trap shyness is more 
evident in an onsite sample that contains a 
higher proportion of repeat locations in the 
set of sampled days.   

The examinations performed here can-
not provide definitive evidence that trap 
shyness exists in the population of visiting 
individuals. Rather, they can only provide 
indications that it may exist. It is very possi-
ble that those who have been sampled once 
in the process may choose to not even be 
contacted in the rest of their visits. That is, 
they may just pass by the interview location 
without stopping to allow the interviewer to 
ask if they would be willing to participate in 
the interview.

Definitive evidence for the existence and 
degree of trap shyness would best be deter-
mined by incorporating a mandatory traffic 
stop as part of the survey protocol. Currently, 
the Forest Service’s Visitor Use Monitoring 
program has only a voluntary traffic stop. That 
is, individuals or vehicles passing by the inter-
view location are not required to stop for an 

interview. In addition, for those who decline 
an interview it would be helpful to ascertain 
if the reason for refusal is that the individual 
had been surveyed before during the proc-
ess. Those interviewed for the first time could 
be asked if they felt they would be any less 
likely to stop for an interview on succeeding 
visits to the forest.

6	 conclusIon

Trap shyness in onsite recreation surveys is 
a form of self-selection bias. It would seem to 
be most likely at recreation areas that have 
high levels of repeat visitors. Popular day use 
sites, dispersed trailheads, or similar places 
where the same individual may visit several 
dozen times a year would have the greatest 
potential. Its effects could be limited in onsite 
surveys that have shorter sampling windows, 
or that do not revisit the same sampling loca-
tion multiple times.

Research on trap shyness in onsite rec-
reation samples is difficult to find. This paper 
was motivated by discussions with field inter-
viewers at the end of the sampling year, who 
noticed that frequent visitors chose not to be 
interviewed more than one time. Additional 
research is needed to develop a definitive 
set of tests and identify the necessary data to 
evaluate and correct for trap shyness. 
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The role of recreation demand and 
supply information in monitoring 
outdoor recreation sustainability

Joel Erkkonen and Liisa Kajala

Abstract — Metsähallitus bears major responsibility for the development of tourism in Finland’s state-owned 
protected and recreational areas. In order to further develop the existing potential for high-quality recreation and 
nature tourism in these areas, Metsähallitus is implementing a set of key measures for the development of sus-
tainable nature tourism. The measures are applied through sustainable nature tourism management plans, which 
are implemented in all areas in which recreation and/or nature tourism exists to a significant degree. An essential 
aspect of the drafting process of the sustainable nature tourism management plans is the setting of standards, i.e. 
limits, of acceptable change for selected sustainable recreation and nature tourism criteria by means of participa-
tory planning. 
Metsähallitus started out with an extensive range of applicable criteria. On the basis of experiences gained from pi-
lot projects and a targeted evaluation and selection process, the number of criteria was subsequently significantly 
narrowed down to a set of around 20 key criteria. This was found to be a manageable and effective number once 
the most essential variables had been selected and their measurement standardised. For information manage-
ment, Metsähallitus uses database applications for the demand and supply data, which can be used to produce 
reports on current figures and trends, ranging in scale from individual areas to regions and to the national level. 
This paper describes the development process of the approach and methods applied by Metsähallitus in monitor-
ing the sustainability of outdoor recreation and nature tourism in Finland. In addition, a case study example from 
Pyhä-Luosto National Park is used to illustrate the system at the park level.

Index terms — Database applications, nature tourism, outdoor recreation, sustainability, visitor monitoring.

——————————  u  ——————————

1	 IntroductIon

Many of Finland’s recreational and 
protected areas are highly attrac-
tive destinations for both recreation 

and tourism. Metsähallitus’ responsibility for 
the administration of all state-owned recrea-
tional and protected areas covers a total of 35 
national parks, 17 strict nature reserves, 12 
wilderness areas and nearly 500 nature re-
serves. These areas of high conservational or 

recreational value cover a total area of some 
4 million hectares. Annual visits to these ar-
eas number over 1.5 million to national parks, 
350,000 to national hiking areas and 798,400 
to visitor centres and other Metsähallitus 
customer service points. Consequently, Met-
sähallitus has a major responsibility as re-
gards tourism development in these areas. 

In order to contribute to sustainable, high-
quality outdoor recreation and nature tourism 
in these protected and recreational areas, 
Metsähallitus has developed a set of princi-
ples and measures for the evaluation of the 
sustainability of nature tourism [1, 2]. The 
measures are applied through sustainable 
nature tourism management plans. These 
plans are implemented in all areas in which 
recreation and/or nature tourism exists at a 
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significant level. The planning framework is 
based on the Limits of Acceptable Change 
(LAC) concept [3]. Database applications 
have proven to be an essential aid in im-
plementing the monitoring process at the 
national level. 

This paper describes the development 
and current status of the methods applied by 
Metsähallitus in monitoring the sustainability 
of outdoor recreation and nature tourism. An 
example from Pyhä-Luosto National Park is 
used to illustrate the methodology.

2	 developMent	 process	 for	 MeasurIng	
sustaInabIlIty	

Metsähallitus started the process with an 
extensive number (appr. 70) of applicable 
criteria [2] which, on the basis of experi-
ences from pilot projects in six protected 
areas and a targeted evaluation process, 
was significantly narrowed down to a set of 
selected key criteria.

The practical criteria for selecting the 
best indicators were developed based on 
literature [4]. The following criteria for good 
indicators were used:
•	 Indicators must be specific to the meas-

urement target, i.e. environmental im-
pacts of outdoor recreation and nature 
tourism (minimal variation due to other 
factors)

•	 Indicators must be objective and their 
variables clearly measurable.

•	 Indicators must be reliable and their 
measurement repeatable to the extent 
required. 

•	 Indicators must be sensitive and reactive 
to sustainability related changes. 

•	 Measurements must be reasonably easy 
to implement (minimal additional work).

•	 Measurements must be cost-effective, 
making use of existing information when-
ever possible.
For Metsähallitus’ purposes, a set of 

around 20 criteria has been found to be 
a manageable and efficient number, once 
the most essential variables have been 

selected and their measurement has been 
standardised.

3	 data	ManageMent	for	recreatIonal	
deMand	and	supply	InforMatIon	

Information on recreational demand and sup-
ply is essential when estimating the sustain-
ability of outdoor recreation. For example, the 
number of visits is an essential variable in the 
calculation of many indicators. 

For various purposes, Metsähallitus has 
developed database applications for manag-
ing demand and supply information. One im-
portant use for the applications is in monitor-
ing, including monitoring of sustainability, at 
national, regional and local levels.

In order to improve the reliability, accessi-
bility and applicability of visitor information, a 
database system, ASTA, was developed dur-
ing 2005–2006 for the management of this in-
formation. ASTA includes visitor survey data, 
numeric feedback data, and information on 
numbers of visits to protected and recreation-
al areas, nature centres and other customer 
service points managed by Metsähallitus.

At the same time as the ASTA develop-
ment process, Metsähallitus guidelines and 
manuals for visitor monitoring were updated 
and personnel training in the use of the up-
dated methods and new applications was 
implemented. Parallel to this development 
process, a Nordic and Baltic joint project on 
Developing Visitor Monitoring Methodology 
was also implemented [5]. This is a first step 
towards obtaining uniform visitor monitoring 
information from the Nordic and Baltic coun-
tries, and thus creating a common basis for 
statistics and databases.

The supply data for recreation services 
within Metsähallitus is managed by a GIS Da-
tabase system, Reiska GIS, which has been 
in use since 2004. Reiska GIS includes data 
on all buildings and other man-made struc-
tures and routes managed by Metsähallitus.

From the ASTA and Reiska database ap-
plications, reports can be produced at area, 
regional or national level. The information 
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obtained from the database applications is 
essential in monitoring the sustainability of 
outdoor recreation and nature tourism. 

4	 case	pyhä-luosto	natIonal	park

4.1 Sustainability at the National Park 
Level

Pyhä-Luosto National Park is located in cen-
tral Lapland. The main purpose of the national 
park is to protect arctic tundra, boreal forests 
and aapa mires. The land area of the Pyhä-
Luosto National Park, which forms part of the 
EU’s Natura 2000 network, covers 14,300 
hectares. The backbone of the national park 
is a 35-km-long range of 12 hills and fells. 
Marked routes and ski trails running along 
the fell range connect the Pyhä and Luosto 
holiday resorts. There are several maintained 
campfire and rest sites, lean‑tos, day huts 
and wilderness huts for overnight stays locat-
ed along the routes. The estimated number of 
visits to the national park was around 109,000 
in 2007, the majority of which were domestic 
visitors. Cross-country skiing and hiking are 
the most popular activities in the park. The 
General Management Plan for Pyhä-Luosto 
National Park was approved in 2007. A sepa-
rate management plan for sustainable nature 
tourism was also drafted in connection with 
the general management plan. 

A sustainable nature tourism management 
plan is a strategic plan aimed at promoting sus-
tainable nature tourism both within a national 
park and in its surrounding area. The plan 
includes guidelines and recommendations 
for achieving Metsähallitus’ strategic goals 
regarding nature tourism and outdoor recrea-
tion. More practically, it also presents the ways 
in which key indicators are used and incorpo-
rated into the overall planning process.

The sustainable nature tourism manage-
ment planning process is based on the par-
ticipatory planning principle. As such, the 
process creates common understanding 
between national park management and 
nature tourism businesses, as well as other 

important stakeholders. Sustainable nature 
tourism management plans are typically im-
plemented in areas where there is a common 
understanding of the need for and strong 
commitment to the promotion of sustainable 
nature tourism.

During the initial identification phase of 
sustainable nature tourism indicators, some 
30 relevant indicators were identified for 
Pyhä-Luosto National Park [6]. From a practi-
cal point of view, this number was too high 
and difficult to manage. Careful re‑evaluation 
of these indicators in 2008 on the basis of 
good indicator criteria reduced the number to 
22 (Table 1). 

4.2 Sustainability at the tourism 
destination level

The environmentally focused quality pro-
gramme, Green DMN™, was launched at the 
Pyhä-Luosto tourism destination in August 
2008. Developing this kind of operation mode 
in tourism destination will take three years 
and will include open training for all interested 
stakeholders as well as more specific training 
for companies more closely involved in the 
quality programme.

The environmentally focused qual-
ity programmes for tourism destinations, 
Green DQN™ and Green DMN™, have 
been developed jointly by Metsähallitus’ 
Natural Heritage Services (Metsähalli-
tus NHS), the Finnish Tourist Board and 
the Haaga-Perho Institute [7]. The aim at 
Pyhä-Luosto is to gain crucial competitive 
advantage within the tourism sector by fo-
cusing on quality, environmental know-how 
and caring for natural and cultural values. 
The quality programmes, Green DQN™ 
and Green DMN™, play a remarkable role 
in combining the aims of the tourism sec-
tor and of Pyhä-Luosto National Park. The 
Metsähallitus NHS principles of sustainable 
nature tourism are embedded in both the 
Green DQN™ and Green DMN™ quality 
programmes. Cooperation with the tourism 
sector is thus a way of achieving the goals 
of the national parks at the tourism destina-
tion level.
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TABLE 1. 

susTAinABLE nATurE Tourism indicATors And dATA sourcEs. ExAmpLE: 
pyhä-LuosTo nATionAL pArk

General principle a. Indicator b. Data source a. Indicator b. Data source
1. Nature values are preserved 
and tourism activities promote 

nature  protection

1.1a Number of occupied 
endangered bird of prey 

nesting territories

1.1b Annual 
nest surveys

1.2.a Hiking trail 
network area of 

impact / park area 
(ha)

1.2b Reiska GIS 

2. Minimum loading of the 
environment is assured

2.1a Hiking trail depth 2.1b Wear 
monitoring, 

5-year

2.2a Extent of 
littering 

2.2b ASTA 

2.3a Hiking trail width 2.3b Wear 
monitoring, 

5-year

2.4a Total firewood 
consumption / 

duration of stay

2.4b Reiska GIS 
and ASTA

2.5a Terrain wear 2.5b ASTA

3. Local culture and heritage are 
respected

3.1a Number of valid 
cooperation agreements

3.1b VUOKRA 
Database

4. Customers’ appreciation and 
knowledge of nature and culture 

are promoted

4.1a Importance to 
visitors of experiencing 

nature 

4.1b ASTA 4.2a Number of 
visits to Pyhätunturi 

Visitor Centre

4.2b ASTA

4.3a Importance to 
visitors of learning about 
Finnish cultural heritage 

4.3b ASTA 4.4a Extent of 
littering

4.4b Littering 
monitoring, 

5-year
5. Customers’ opportunities for 
nature recreation are enhanced

5.1a Comparable visitor 
satisfaction index

5.1b ASTA 5.2a Customer 
evaluation of 
the quality of 

the recreational 
environment (index)

5.2b ASTA

5.3a Customer evaluation 
of negative impacts 

(index)

5.3b ASTA 5.4a Customer 
evaluation of the 

quality of services 
(index)

5.4b ASTA

6. Customers’ mental and 
physical wellbeing are 

reinforced

6.1a Importance to 
visitors of personal 

wellbeing 

6.1b ASTA 6.2a Condition of 
nature infrastructure

6.2b Reiska GIS

6.3a Importance to 
visitors of relaxation 

6.3b ASTA

7. Positive impacts are made 
on the local economy and 

employment

7.1a Customer monetary 
contribution to the local 

economy 

7.1b ASTA and 
local economy 

impact 
evaluation 

model (under 
development)

8. Communication and 
marketing are of a high 

standard and carried out with a 
sense of responsibility

8.1a How well do the 
natural environment, 

recreational opportunities 
and services correspond 
to visitors’ expectations 

(index)

8.1b ASTA

9. Activities are jointly planned 
and implemented

9.1a Evaluation of 
Metsähallitus’ operations 
by stakeholder businesses 

9.1b ASTA
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5	 conclusIons

Despite progress in monitoring sustain-
ability, Metsähallitus’ Natural Heritage 
Services recognises that there is still lot of 
work to be done in years to come. Chal-
lenges remain both at the grassroots and 
national level in making more efficient 
use of gathered information. To further 
enhance the use of visitor supply and de-
mand data, as well as other information re-
lated to nature conservation, the “Monitor-
ing the Status of Protected Areas” project 
has been launched. Its aim is to develop 
an application to assist further in monitor-
ing the status of protected areas, includ-
ing the sustainability of outdoor recreation. 
The project application will use data from 
different Databases, including ASTA and 
Reiska, and will enable definition of the 
objects and limits of acceptable change. 
The project will thereby allow for more in-
tensive status monitoring, e.g. by compar-
ing objectives with current status data by 
means of state-of-the-art reporting.
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Designing a visitor monitoring 
concept for Harz National Park in 

Germany
Eick von Ruschkowski, Susanne Valdeig, Rebekka Jakob and Sandra 

Homann

Abstract — Germany’s protected areas encounter many specific challenges in regards to visitor management. 
Due to a high population density, they are frequented by high visitor numbers who also enter unaccounted for 
from diffuse ingress points as access is free of charge. Additionally, Germany’s parks are historically young. 
Thus, scientific monitoring is often limited to conservation issues whereas socioeconomic dimensions are not 
always considered a core management issue. Harz National Park with an area of 246 km2, situated in the German 
states of Lower Saxony and Saxony-Anhalt, is a typical example. Although visitor counts have been conducted 
in several recreational “hot spots” within in the park, no quantitative and qualitative visitor use statistics for the 
park as a whole exist. As a consequence, the park administration lacks information that is necessary to analyse 
and evaluate potential conflicts between visitor use and conservation objectives. In 2007, the Institute of Envi-
ronmental Planning and the Harz National Park administration joined efforts to develop a long-term strategy to 
implement visitor use monitoring with the national park. Based on extensive interviews, mainly with park staff, and 
an evaluation of current available technologies, a first framework was developed which will address the method-
ological challenges outlined above. Key pillars of the framework are a concept for quantitative visitor counts by 
means of pyroelectric counters and a modular-structured questionnaire to collect qualitative data such as visitor 
preferences, and value added to the region. The framework will now further undergo scientific evaluation to be 
implemented from 2009 onwards.

Index Terms — Harz National Park, visitor monitoring concept, Germany.

——————————  u  ——————————

1	 IntroductIon

Visitor-induced impacts on a protected 
area’s resources are a common and 
legitimate concern for park managers 

worldwide [1], [2]. Because most European 
large protected areas such as national parks 
or biosphere reserves have only been estab-
lished in the last 25 to 30 years, integrated 
approaches to resource management and 

visitor monitoring are not fully developed yet 
or even non-existent. While most parks man-
age their natural resources, management 
approaches to recreational use continue to 
be lacking. However, increasing use, chang-
ing user groups and the desire for intact re-
sources underline the need for further imple-
mentation of tools that enable park managers 
to balance recreational use and resource 
protection [3]. Specifically, Germany’s na-
tional parks have a strong history in natural 
resource management while even current 
attempts to establish quality guidelines and 
standards for park management [4] do not in-
clude socio-economic issues on the research 
and monitoring agenda. Due to high visita-
tion numbers, but also because of increasing 
pressure from politics to prove their benefit to 
regional economic development, a number 
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of protected areas have started individual ap-
proaches to address this topic.

2	harz	natIonal	park

2.1 Background

Harz National Park encompasses about 246 
km2 of colline and montane habitat zones 

and is located in the German states of of 
Lower Saxony and Saxony-Anhalt. From the 
North Sea inward, the Harz mountains are 
the first mountain range beyond the north-
ern German lowlands, raising to an elevation 
of up to 1,142 meters above sea level. The 
national park only comprises a minor area 
of the mountain range and features forests 
and bogs. The forests have mainly been al-
tered by logging and mining for at least the 

Fig. 1. Harz National Park with its surrounding communities and infrastructure. Source: Nationalpark Harz.
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past 1,000 years, thus the vegetation is still 
far from a natural state in the elevations be-
tween 500 and 850 meters above sea level. 
The national park was originally founded as 
two separate parks along the state lines (and 
the former borderline between East and West 
Germany) of Saxony-Anhalt (1990) and Low-
er Saxony (1994). National park legislation 
is a matter to the federal states in Germany, 
hence two different parks. Both parks were 
merged into the current Harz National Park 
in 2006, creating Germany’s first (and only) 
interstate national park.

The Harz region has been a strong tour-
ism destination for more than 100 years. The 
number of visitors is estimated between 10 
and 40 million visitors per year (including mul-
tiple visits and day visits) without sound vali-
dation of this data available. Still, the number 
of overnight stays indicates strong visitor use. 
For the year 2003, 4.2 million overnight stays 
were recorded by the local tourism adminis-
tration Harzer Verkehrsverband [5].

2.2 Current visitor monitoring activities

Prior to the merger in 2006, the Lower Sax-
ony portion of Harz National Park was not 
conducting any visitor monitoring at all. The 
eastern portion was running a socio-econom-
ic monitoring program (SÖM) which included 
visitor counts with different counter types 
between 2003 and 2005 [6].Currently, these 
counters are not being operated and are sub-
stituted by manual counts (e.g. cars on forest 
roads in selected locations). A comprehensive 
approach to monitor visitor activities is not in 
place. Due to staff shortages, socio-economic 
research in Harz National Park mostly relies 
on external efforts by partner universities and 
research institutions.

3	planned	vIsItor	MonItorIng	concept

3.1 Objectives

Based on the current status of visitor moni-
toring activities in Harz National Park and to 

address the needs of the park’s administra-
tion, a framework for visitor monitoring was 
developed in a two-semester term project 
at the Institute of Environmental Planning in 
2006/2007 [7]. The need for a visitor moni-
toring concept is underlined by the park 
managers’ mandate to draft a new general 
management plan and a trail management 
plan within the next three years which call 
for valid empirical data in regards to visita-
tion and visitor use.

The data needed requires a multi-stage 
approach, using different, mainly quantitative 
methods to generate data that gives informa-
tion about
-  total visitation throughout the park,
-  preferred types of visitor use,
-  visitor distribution throughout the park, and
‑  potential conflicts between visitor use and 

conservation objectives.

3.2 Methods

The concept relies on automated counts 
(“visitor count”) and surveys with standard-
ized questionnaires (“visitor survey”). Both 
elements were subdivided in modules to 
allow maximum flexibility with the monitor-
ing concept.

Technically, the visitor count will be based 
on a combination of pyro-electric counters on 
trails and traffic counters on the roads. This 
combination might also allow for establish-
ing correlations between traffic and actual 
visitation as the park is crossed by several 
thoroughfares which are a contributor to the 
inaccuracy of current visitation numbers. 
The locations for all counters were selected 
on the basis of an ad hoc workshop with 
the park district rangers who have the field 
knowledge about highly and less frequented 
areas. The basic layout for continuous visitor 
counts includes 25 locations in the national 
park of which 21 are permanent and an addi-
tional four seasonal during the summer. All 25 
locations will record hikers. Mountain bikers 
will be accounted for in 17 locations, skiers in 
11. Add-on modules for visitor counts include 
additional counters for vehicle traffic, winter 
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seasonal use, and circular trails, with partial 
location overlaps. The maximum number of 
data collecting locations would be 35.

Visitor surveys will be used to achieve the 
park administration’s other objectives. The 
survey is based on a standardizes and highly 
structured questionnaire in order to achieve 
maximum comparability of data. The survey 
is also divided into several modules under 
which data could be collected separately 
and tailored to need. The basic modules in-
clude demographic data, visitor interests, 
and knowledge about the park. Additional 
modules include visitor satisfaction with trails, 
interpretive exhibits and information, and so-
cio-economic data. All modules combined 
add up to 26 questions plus an additional de-
mographic information section.

4	 IMpleMentatIon	and	expected	results

The concept was presented to park 
managers and park staff in December of 
2007. Their comments were integrated into 
a joint proposal which is currently pending 
for funding. Depending on funding, the 
implementation of the concept is planned 
for the beginning of 2009.

If the program will be implemented as 
planned, it will be the first comprehensive 
approach to visitor use monitoring in a large 
protected area in Germany. Besides the ob-
jectives laid out by the park administration, a 
second step will be the blending of the results 
with conservation objectives in order to im-
prove protected area management tools that 
allow the integration of natural resource and 
visitor use monitoring in protected areas. Ad-
ditionally, the project aims at a close coopera-
tion with international partners to allow testing 
whether existing management frameworks 
such as Visitor Impact Management (VIM), 
Visitor Experience and Resource Protec-
tion (VERP) or Limits of Acceptable Chance 
(LAC) may be adapted to the specific needs 
of Harz National Park.
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Long term benefits of visitor 
monitoring – An Australian 

experience
Dino Zanon, John Hall, Robin Shaw

Abstract — Parks Victoria manages Victoria’s (Australia) national, state and urban parks. These parks make up 
approximately 17% of the state’s area and annually receive 45.3 million visits. Parks Victoria has been dedicated 
to the development of scientifically sound methods for monitoring visitors and the community since 1994. The 
three main ongoing monitoring streams are: visit quantities, community perceptions of management and visitor 
experience (Visitor Satisfaction Monitor). Accumulated research data from the Visitor Satisfaction Monitor (VSM) 
has been used to profile and refine the organisation’s understanding of its various park visitors. After 10 years 
that data has matured to produce a comprehensive visitor-product market segmentation. Over 11,000 interviews 
at 34 major parks (including 68 visitor sites) between 2000 and 2004 were used to group park visitors into seven 
segments. The segments are Nature Admirers, Urban Socials Trail Users, Passives and Other Users, Activity 
Centrics, Access Made Easy and Country Vacationers. Each park visitor segment, or group, had substantial dif-
ferences from the other groups, while the individuals within each segment had much more in common; Nature 
Admirers visit in small groups for a short spectacular scenic experience whereas Urban Socials visit in large 
groups for half-day social interactions such as birthday parties and picnics. Further analyses have been conduct-
ed to identify individual sub-segments within each of the major segments. These sub-segments provide detailed 
information that can be used for the future development of parks and associated services. Subsequent analysis 
using Structural Equation Modelling provides evidence that the relationships between services and satisfaction 
are better understood when considering segments. Parks Victoria has been using segments in park management 
applications such as wild fire recovery plans, tourism strategy formulation, park management planning and visitor 
risk management. It has proved to be an efficient and effective systematic way of meeting visitor needs.

Index Terms — Visitor Satisfaction, Visitor Segments, Park Visitors, Structural Equation Model, Park Manage-
ment Planning.

——————————  u  ——————————

1	 IntroductIon

Park organisations worldwide manage a 
high proportion of their country’s natural 
resources, in trust for their population 

and under the direction of government. Most 
park managers do not, however, have a clear 
understanding of how their organisation and 
products are perceived by the public, what 
the public expects of them and how they are 
performing in relation to the multiple market 

segments that the government wants them to 
serve. The primary goal of managing parks 
and recreation areas is to provide satisfying 
experiences to visitors1, while protecting nat-
ural values. In order to achieve this goal ob-
jective information regarding park visitor sat-
isfaction and activity preferences is needed 
to form the basis of sound policy, personnel, 
budgeting and programming decisions. 

Practitioners and researchers agree that 
the basic purpose of managing outdoor rec-
reation is to provide satisfying experiences to 
visitors. Many leisure and tourism organisa-
tions, including publically funded agencies, 
struggle to maintain adequate services and 
facilities within a limited budget. One of the 
primary objectives of recreation manage-

————————————————
 Dino Zanon is the Team Leader Visitor Research for 

Parks Victoria Level 10, 535 Bourke St Melbourne 
Victoria 3000 Australia E-mail: dzanon@ parks.vic.
gov.au
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ment has become the maximisation of user 
satisfaction within given financial and opera-
tional constraints. This situation has resulted 
in park and recreation agencies looking for 
techniques to promote efficiency in service 
management within tightening budget con-
straints.

Marketing theory can be applied to en-
hance management efficiency by improving 
the match between park services and visi-
tor preferences. Park management has em-
braced some elements of marketing theory, 
but it has generally been viewed with scepti-
cism as it is often thought to be synonymous 
with commercialisation or narrowly focused 
on capacity management.  Marketing theory 
can be used, however, to identify and char-
acterise different park-user groups. Funda-
mental to modern marketing is the notion 
that consumers are heterogeneous, which 
makes market segmentation virtually always 
relevant. Heterogeneity exists regarding who 
visits parks and with what frequency, what 
is visited, with whom, what is engaged in, 
and what is valued, amongst many other 
aspects2. This theory has been successfully 
applied within a number of contexts, includ-
ing tourism3; leisure4; and wine marketing5. 
Park management is yet to apply this market-
ing theory in a strategic manner. This study 
seeks to address this limitation through the 
development of market segments within the 
context of park management.

2	 Method

2.1 Participants

The participants in this study were 11,387 
visitors to Parks Victoria (Australia) man-
aged parks. Just over half the sample was 
male (54%) and all participants were aged 18 
years and over, with a median age in the 35-
39 year category. The majority of the sample 
was born in Australia (65.4%), followed by 
the United Kingdom (9.5%) and New Zea-
land (2.8%). In terms of the highest level of 
education achieved 7.5% had completed 

primary and some secondary school, 29.6% 
had completed secondary school and 63% 
had completed a tertiary degree.

2.2 Instrument

The instrument used in this study is from the 
Visitor Satisfaction Monitor (VSM Parks Vic-
toria, 2000-2004). The VSM has a 69 item 
questionnaire. Seven items measured visi-
tor demographics, such as age, gender and 
lifecycle category and three items assessed 
the weather during the visit. Two questions 
assessed visit history and eight items as-
sessed characteristics of their visit, such as 
party size, length of stay, and reasons for 
visiting. Open ended questions were used to 
assess how they found out about the park, 
the main and other reasons for visiting, ac-
tivities the park does not provide for, how 
their visit satisfaction could be improved and 
the most and least positive aspects of the 
visit. Satisfaction relating to the overall visit 
and satisfaction with park management was 
assessed using a 6-point Likert scale rang-
ing from 1 (completely dissatisfied) to 6 (fully 
satisfied). The likelihood of recommending 
the park to others was measured using a 
Likert scale ranging from 1 (would strongly 
recommend) to 4 (would strongly not recom-
mend). Service Attributes in the park were 
assessed using five subscales, labelled 
Park Accessibility (4 items), Ranger Service 
(3 items), General Management Service (4 
items), Recreation Facilities (3 items) and 
Information, Interpretation & Education (4 
items). Each item was rated twice, in terms 
of what was expected of these services and 
how well they performed, using a 6-point 
Likert scale ranging from 1 (agree) to 6 (very 
strongly agree).

2.3 Procedure

Face to face interviews were conducted at 68 
visitor sites in 34 major parks by an independ-
ent market research company. The surveys 
were conducted during summer, spring and 
winter over four years ranging from 2000-
2004.
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3	 results

3.1 Segmentation

Prior to conducting the segmentation analy-
sis, a two-stage factor analysis was con-
ducted using the continuous, dichotomous 
and ordinal variables, to reduce the number 
of Service Attribute included in the cluster 
analysis. It should be noted that the main 
reason for visiting was recoded into five di-
chotomous variables, so that it could be in-
cluded in this analysis. 

Simple hierarchical clustering, followed 
by quick K-clustering was conducted using 
the 12 factors identified in the above anal-
ysis. Cluster membership dispersion was 
examined for 2 to 12 K-cluster solutions 
and relatively good reduction occurred on 
the 2, 5 and 7 cluster solutions. The re-
maining solutions either failed to converge 
or had inferior membership dispersion. 
The 7 cluster solution had the lowest dis-
persion and most differentiation between 
clusters so was selected as the best solu-
tion. Each of the 7 segments was shown 
to be well differentiated from the other 
segments and to have strong consistency 
within the segment.

The segment centres on each factor were 
examined to determine the distinctive differ-
ences between the segments. The factor-
items contained in the distinguishing factors 
were then examined to evaluate which vari-
ables contributed most to the differentiation 
between the segments. These items were 
checked by cross tabulating the segments 
with the variables in question. 

Finally, all variables were analysed for dif-
ferences across the seven segments. These 
differences were found using cross-tabula-
tions between segments and each variable. 
Continuous variables were compared using t-
tests; chi-square tests were used to compare 
the remaining variables.

A summary of the distinctive characteris-
tics of each segment is presented below:

Nature Admirers (26.1% of the sample). 
This segment visits for a novel but short vis-

ual experience of nature; especially seeking 
scenery, plants, animals or cultural attrac-
tions.

Urban Socials (25.9% of the sample). 
They visit typically for a large social gathering 
with the park serving as a suitably large and 
recreationally serviced venue for such occa-
sions. Nature is simply serving as the back-
drop for the social occasion.

Trail Users (14.4% of the sample). They 
visit for a variety of trail activities, mostly walk-
ing but also cycling or jogging, with the park 
providing a suitable track or trail. 

Passive and Other Users (9.4% of the 
sample). They visit to relax and unwind in a 
natural setting or visit for some other activ-
ity, which is typically low energy such as sun 
baking or reading.

Activity Centrics (8.5% of the sample). 
They visit to undertake specific activities 
where the park provides a suitable venue to 
undertake such activity, typically water based 
and/or high energy such as surfing or rock 
climbing. 

Access Made Easy (8.1% of the sample). 
Unlike other segments this segment does not 
visit for any one specific activity; also they 
differ in that they have lower satisfaction be-
cause they encounter more problems related 
to park accessibility.

Country Vacationers (7.5% of the sam-
ple). They like to spend a weekend away or 
a substantial period of their vacation, staying 
or camping in National Parks and undertake 
a wide range of secondary activities.

Fig. 1. Model of visitor satisfaction.
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3.2 Structural equation modelling

Confirmatory factor analysis (CFA)6 was used 
to extract the items that provided a reliable 
measure of the constructs under investiga-
tion in this study. Structural Equation Model-
ling (SEM) was used subsequently to ana-
lyse the relationships between the constructs 
of park visitation and visitor satisfaction (see 
Figure 1). 

The model developed and estimated in this 
study investigates the influence of the various 
constructs developed from the factor analy-
sis and confirmed in the literature, (i.e. ranger 
services, information, recreation facilities, park 
accessibility and management services) relat-
ing to overall visitor satisfaction. One-factor 
congeneric models were developed for each 
construct. Unsuitable items (i.e. those that 
had low standardised factor loadings or a low 
level of explained variance) were removed 
when the one‑factor models were fitted to the 
full measurement model. The path model’s fit 
indices indicated a good fit of the eight mod-
els to the data, (i.e. CMIN/DF<3, significant 
P value, GFI>.90, AGFI>.90, TLI > .90, CFI > 
.90, RMSEA<.08). Reliability, convergent and 
discriminant validity were also identified in the 
constructs of the models through examination 
of the correlations of items and constructs and 
were found to be acceptable.
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Passive .30 .10 .08 .24+ .47** .16

Trail Users .21 .00 .16* .07 .25** .07

Activity Centrics .32 .03 .03 .13+ .52** .04

Urban Social .36 .11* .03 .53** .25** .12+
Access Made Easy .27 .05 .05 .06 .40** .12

Country Vacationers .27 .09 -.03 .22+ .29** .03

Nature Admirers .15 .01 .11* .08 .30** -.03

Total Sample .17 .07** -.01 .18** .37** .06*

**Significant .001, *Significant .05, +Significant .01.

It is important to note from the results (see 
Table 1) of the structural equation modelling 
that the combination of significant constructs 
and the relative importance of each vary 
across the segments e.g.: Passive users 
(park accessibility .47 and recreation facilities 
.24), Urban Socials (recreation facilities .53, 
park accessibility .25, management services 
.12 and ranger services .11). Furthermore by 
considering each segment separately, a very 
different insight is gained of park visitors than 
which would be achieved by considering the 
sample as a whole. The value of the seg-
mented approach is also highlighted by the 
fact that each of the segments except Nature 
Admirers accounts for more variance than 
that achieved in the general model.

4	 conclusIon	and	IMplIcatIons

Park management is a multifaceted problem. 
Visitor and environmental priorities need to 
be balanced within increasingly tight budget-
ary constraints. This has created a need for 
efficient and effective decision support tools 
that can assist park managers to administer 
resources, assess planning decisions, cater 
for an increased range of users, avoid user 
conflicts, manage visitor safety risks and min-
imise negative impacts on the environment.

The segmentation of park visitors shows 
that different types of parks attract different 
types of users, who undertake site specific 
activities, have specific service needs and 
specific predictors of visit satisfaction. The 
two biggest user groups highlight this point. 
Nature Admirers are willing to travel long dis-
tances to National Parks where they admire 
natural or spectacular scenery. They have 
high expectations relating to General Man-
agement and Ranger Services and have high 
visit satisfaction. In contrast, Urban Socials 
use urban parks as a venue for a large so-
cial gathering. They don’t travel far and have 
high expectations for Recreational Facilities, 
which are strong predictors for their overall 
visit satisfaction.
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Park managers can use this information to 
tailor services within their parks to meet their 
specific market’s needs. It has multiple uses 
including the development of service and in-
frastructure plans, targeted communication 
strategies, visitor risk mitigation strategies, 
and park management plans. Applying this 
research ‘on the ground’ is likely to lead to im-
proved visitor experiences and reduced costs 
for the park management organisation. 

An example of one such application is 
shown in Table 2. It shows part of a proce-
dure developed to manage visitor risk in 
parks. The table demonstrates how segment 
groupings can be effectively used to organise 
visitor risks. The procedure goes on to iden-
tify appropriate control actions, e.g. monitor, 
harden or reduce, for different risks at varying 
site service levels.

TABLE 2

AssEssing risk conTroLs in pArks

Type of 
Visitor 

(Market 
Segment)

Recreation 
Category

Example of 
potential 

risk

Level 
of Risk 

Tolerance

Nature 
Admirer

• Walking / Sight 
Seeing

• Insect Bite
• Tree limb 

fall
• Trip 
hazard

Low

Urban 
Social

• Children’s Play
• Picnicking / 
Socialising

• Tree limb 
fall

• Trip 
hazard

Low to 
Medium

Country 
Vacationer

• Camping / 
Accommodation

• Four Wheel 
Driving

• Bushfire
• Exposure
• Tree limb 

fall
• Trip 
hazard 

• Vehicle 
rolling

Medium 
to High

Parks Victoria is in the early stages of using 
the segmentation but it has already been used 
in a number of park management applications. 
Similar visitor segmentation is being extended 
for other venues such as piers and bays. Fi-
nally, it is also being extended to evaluate the 
various sub-segments within each park seg-
ment. For example Trail Users includes 5 sub 
segments: High Speed Melbournians, Regu-
lar Melbourne Walkers, Occasional Pleasant 
Walkers, Cross Country Skiers and Long Dis-
tance Bushwalkers.
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Level of sustainable activity: 
bottom up vessel traffic 

management
Robert M. Itami

Abstract — This paper presents a decision-making framework called “Level of Sustainable Activity”(LSA) 
which is a user‑based approach to vessel traffic planning and management of high volume multiple use urban 
waterways. The method is adapted from the US Federal Highway Administrations “Level of Service” for traffic 
capacity. However the LSA framework links user estimates of traffic density to quality of service objects and a 
risk management framework to identify social and environmental risk factors. The results of the method are then 
used to interpret simulations of existing and projected use for making management decisions. The LSA framework 
was developed to define traffic capacity to urban waterways, however a spinoff of the method has been improved 
stakeholder buy-in into the process and a much stronger basis for management decision making. This is a direct 
result of the “bottom up” approach taken to both developing behavioural simulation models and the methods of 
obtaining information from users for populating and validating the simulation model. This paper advocates the LSA 
approach for a wider range of management applications by taking a user-based approach for describing existing 
conditions, projecting future growth, identifying key issues, and developing management actions. A case study of 
a vessel traffic management plan for Hobson’s Bay in Melbourne, Australia is used to demonstrate the concepts 
described in this paper.

Index Terms — Vessel Traffic Management, Level of Sustainable Activity, RBSim, Recreation Behaviour 
Simulation, Bottom Up Decision Making

——————————   u   ——————————

1	 IntroductIon

Computer modelling and simulation is a 
useful technology for describing and 
understanding complex behaviour 

in recreational environments.  The develop-
ment of RBSim specifically for the purposes 
of simulating outdoor recreation behaviour 
over the last 18 years has yielded a wealth 
of experience in the technical aspects of ap-
plying simulation to outdoor recreation en-
vironments including software architecture 
[1], field methods for collecting reliable input 
data, and statistical techniques for analys-
ing outputs of the simulation.  More recently 

however, the development has moved from 
the technical implementation of simulation to 
the integration of simulation methodologies 
into planning and management frameworks.  
This has brought us almost full circle to the 
starting point of our efforts which is how to im-
prove visitor management through the use of 
new concepts and technologies.  This paper 
presents a decision making framework for 
developing a vessel traffic management plan 
for high use traffic in an urban bay in Aus-
tralia.  The framework is based on comple-
mentary processes that engage stakeholders 
and conduct objective analysis of traffic pat-
terns to develop a holistic understanding of 
the users of urban waterways, the criteria for 
quality of service, pattern of use, the nature 
and intensity of traffic conflicts and means of 
balancing competing interests. The decision 
making approach has been called “Level of 
Sustainable Activity” or LSA.
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2	 wIllIaMstown	vessel	traffIc	ManageMent	
plan

2.1 Study area and Problem

The study area (See fig 1) is the western side 
of Hobson’s Bay which is the north end of 
Port Phillip Bay in Melbourne, Victoria Aus-
tralia.  The study is a busy urban waterfront 
bounded on the east by the Williamstown 
Shipping Channel used by commercial traffic 
and container ships moving to the container 
ports and wharves up the Yarra River to the 
north.  Parallel the to the west side of the Yar-
ra River and merging with the mouth of the 
river is a Newport power station cooling  wa-
ter channel that also serves as the channel 
servicing a major boat ramp and parking area 
known as Warmies Boat Ramp operated by 
the City of Hobsons Bay.  Williamstown is a 
suburb of the City of Melbourne and is a his-
toric port.  It hosts six sailing and yacht clubs, 
businesses including marinas, marine serv-
ices, boat building, passenger ferries, tourist 
charters, and commercial fishing vessels. 

Parks Victoria is the local port manager 
for the Port of Port Phillip.  It is responsible 
for the management of boating activities in 
the local port, with a view to ensuring that 
those operations are carried out safely, 
efficiently and effectively.  Parks Victoria is 
also the Committee of Management under 
the Crown Land (Reserves) Act for a large 
area of the Williamstown foreshore and water 
extending from Ann St Pier to the top end of 
Greenwich Bay. Parks Victoria commissioned 
GeoDimensions Pty Ltd in 2007 to develop a 
vessel traffic management plan for the study 
area. The study brief focussed on the follow-
ing questions:
•	 Has the Williamstown berthing area 

reached capacity?
•	 Is vessel operator safety at risk currently 

or will it be in the future?
•	 Is vessel operator and visitor amenity be-

ing affected by the growth in vessel traf-
fic?

•	 To define the fairway capacity in terms of 

safety and vessel operator expectations 
and amenity.

•	 To assess the management implications 
of proposed developments on fairway ca-
pacity.

2.2 Study method

The Level of Sustainable Activity method has 
five stages:
1. Interview stakeholders to determine the 

nature of organisation, pattern of use, and 
issues relating to traffic management and 
quality of service.

2. Traffic observations during peak use peri-
ods

3. Forecasting traffic to 2013 and 2018.
4. Using a Level of Sustainable Activity 

framework to:
•	 confirm pattern of use, 
•	 define traffic capacity levels
•	 determine current traffic capacity level 

during peak periods of use 
•	 impacts of proposed marina expan-

sions by Hobsons Bay Yacht Club and 
Royal Yacht Club of Victoria.

5. Develop the Traffic Management Plan 
from the above information

Figure 1 Williamstown Vessel Traffic Management Plan 
Study area (background image: Google Earth 2008)
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Each step of the study method gener-
ates new information with the explicit idea 
of cross checking information in other steps.  
This idea of cross validation of information 
between steps of the process is important 
because, like many consulting studies, there 
is neither the time nor the budget to collect 
enough data to generate statistically valid 
conclusions about recreational behaviour in 
the study area.  In fact, the study method is 
fundamentally dependent on information from 
stakeholders.  This is the basis of “bottom up” 
planning and management where informa-
tion gathered from users drives the process 
as compared to a top down approach where 
managers set the agenda with formal plan-
ning analysis studies used to characterise the 
situation with stakeholders used primarily to 
give feedback to planners on the process.

2	 phase	1:	stakeholder	IntervIews

Face to face or phone interviews were con-
ducted with stakeholders identified by Parks 
Victoria.  The list included sailing clubs, com-
mercial ferry operators, commercial charters, 
commercial marinas, marine services, boat 
and ship building businesses, Victorian Water 
Police, Hobsons Bay City Council and Port 
of Melbourne Corporation.  There was gen-
erally high interest in the project and all but 
two stakeholders participated in the interview 
process out of a total of 33.  The interview 
was structured to gather the following infor-
mation:
•	 The purpose of the organization
•	 For clubs, the membership of the club
•	 Size of current fleet
•	 Plans for expansion
•	 Season of operation
•	 Scheduled boating activities
•	 Peak period of use
•	 Traffic conflicts
•	 Safety Issues
•	 Traffic management advice

Interviews lasted on average 1 hour and 
stakeholders were generally cooperative and 
eager to volunteer information they thought 

would be helpful to the process.  The process 
resulted in a detailed list of traffic issues for 
seven distinct areas in the bay.  In addition 
stakeholders provided detailed information 
on pattern of use, traffic conflicts, safety is-
sues as well as many suggestions for improv-
ing traffic conditions.  An unexpected result 
of the interview process was the high level of 
dissatisfaction with current management and 
high levels of animosity between user groups.  
Key issues include:
•	 Lack of enforcement of rules
•	 Conflicts between small boat sailing and 

large yacht races
•	 Conflicts between passenger ferries and 

sail boats
•	 Poor facilities at Gem Pier for ferries and 

charters
•	 Expansion of private marinas into public 

water
•	 Insufficient number of public berths
•	 Increasing traffic
•	 Lax licensing requirements for recreational 

boaters
•	 Aggressive behaviour between commer-

cial operators
•	 Speeding in the bay
•	 Recreational boats anchoring in fairways.
•	 Poor management of swing moorings

On the basis of this information a field ob-
servation study was designed to collect ob-
jective information about traffic.

3	 phase	 2:	 traffIc	 observatIons	 durIng	
peak	perIods

From Phase I it was determined that the peak 
periods for traffic was during summer week-
ends, Wednesday evening races, Monday 
and Tuesday evenings.  On site observations 
were made from three locations in the bay to 
record all vessel movements.  Movements 
were categorised with a record made of the 
date, time and type of vessel.  The results of 
the observations confirmed the use patterns 
reported by stakeholders and provided objec-
tive data on intensity of use.  In addition to 
the on-ground observations, aerial surveys 



roBert M. itaMi: leVel of sustainaBle actiVity: BottoM up Vessel traffic ManageMent

158

of traffic during the peak periods were also 
made to photograph traffic during peak pe-
riods and to capture the nature of traffic con-
flicts in a way that ground observations were 
unable to.

3	 phase	3:	traffIc	projectIons

From the information obtained in interviews 
and site observations traffic during peak 
weekend days was constructed to show hour-
ly traffic for each hour of the day.  Based on 
information on expansion plans by clubs and 
businesses low and high estimates of traffic 
growth for 5 and 10 year time horizons were 
estimated.  The results showed natural limits 
to growth for most clubs and businesses due 
to the lack of room to expand facilities such 
as boat storage and marinas, and continued 
increase in independent motorised boating.

 
4	 phase	 4:	 level	 of	 sustaInable	 actIvIty	

focus	groups

The above information gives a comprehen-
sive picture of current traffic issues and traffic 
schedules; however it was apparent from field 
observations that the pattern of use of the dif-
ferent groups was a key to resolving the ma-
jor traffic conflicts.  In addition it is still neces-
sary to determine the current and maximum 
traffic capacity of the bay.  The stakeholders 
were organised into four focus groups:
•	 Small Sailing Clubs
•	 Large Yacht Clubs
•	 Commercial Marina operators and marine 

services
•	 Commercial tourist operators from Gem 

Pier
In each case users were first briefed on 

the issues from phase 1. This ensured that 
all users had the same information available 
to them.  Next, users were asked to draw 
on aerial photos, their pattern of use (fig. 2).  
Third users were asked to indicate Level of 
Sustainable activity in the bay when they 
have exclusive use of the bay and during 
peak periods using the scale shown in Table 
1.  Table 2 shows the results of this evalua-
tion. It shows that LSA ratings are sensitive 
to local conditions with Users in the Gem Pier 
areas (such as the Australian Naval Cadets, 
Melbourne Seaplanes, Able Fish Charters 
and Red Engine Group all finding conditions 
at off-peak periods either level C or level D.  
Most users find that at peak periods (summer 
weekends) traffic is already at capacity (Lev-
els D or E).  This suggests that future growth 
in traffic will create greater conflicts, increase 
risks to safety and lower quality of experience 
for users.  It also suggests that actions need 
to be taken to reduce traffic conflicts during 
summer weekends.

TABle 1

LEvEL of susTAinABLE AcTiviTy dEfiniTions

L e v e l Description 

A
Plenty of open water, no conflicts between 

users 

B
Moderate amount of open water, need to look 

out for other users, but plenty of room to 
manoeuvre 

C
Satisfactory sailing conditions need to watch 
out for other traffic but safe for sailors with 

good skills 

D
Crowded conditions, need to constantly watch 
out for traffic in order to avoid collisions re-
quires skill and experience to safely navigate 

E
Jammed – frequently have to stop or wait for 
other boats to pass, many near misses, unsafe 

for inexperienced sailors. 
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TABle 2 

rEsuLTs of LsA rATings

Organisation Off Peak Peak 
Williamstown Sailing Club A-B E

4th Williamstown Sea Scouts B D

Australian Naval Cadets C E

Hobsons Bay Yacht Club C C+

Royal Victorian Motor Yacht Club B C-D

Royal Yacht Club of Victoria B C-D

Anchorage Marina B C-D

Aussie Boat Sales B B

Savages Wharf B D

C. Blunt Boat Builders B D

Williamstown Bay and River Cruises A D

Melbourne River Cruises B E

Williamstown Charters B D

Enterprize A D-E

Melbourne Seaplanes C D

Able Fishing Charters D D

Red Engine Group D D

5	 phase	5:	traffIc	ManageMent	plan

The information from the previous 4 phases 
provides a comprehensive understanding of 
traffic issues in Hobsons Bay.  Insights into 
the problem and the information needed to 
make decisions relating to traffic manage-
ment are largely provided by stakeholders 
in a “bottom-up” approach to management 
decision making.  Traffic management con-
cepts were developed that represent the mix 
of views on the future of the Williamstown 
foreshore with strong stakeholder support for 
the process.  This requires a number of strat-
egies to be successful: 1) Trust in the users 
and the process.  It is important that at the 
outset management and users “buy into” the 
process.  2) Cross checking information – this 
is important to keep people honest and bring 
confidence to the the conclusions. 3) Trans-
parency – everyone should have access to 

all information both managers and stakehold-
ers.  It should be clear what the criteria for 
decision making is and who will be making 
the final decisions.

The LSA framework should be adaptable 
to a range of mixed use environments and 
adds considerable value to the management 
process.

Figure 2 Self reported pattern of use
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Building the model right and 
building the right model: Verification 

and validation of the recreation 
simulation model MASOOR

Rene Jochem

Abstract — MASOOR (Multi Agent Simulation Of Outdoor Recreation) is a multi-agent recreational behaviour 
simulation model. MASOOR is developed to evaluate both existing management policies and effects of various 
management actions. In addition, it can serve as a communication tool in participatory processes. By visualizing 
recreational behaviour on maps the model helps different stakeholders (recreationists, managers, scientists) to 
interpret the complex patterns of visitor use and support the discussion among those stakeholders. However, it 
is important that the model is verified and validated. Verification can be defined as the process of testing whether 
or not the logic of the model is acceptable. It involves checking that the model behaves as expected and it is 
sometimes referred to as testing the ëinner validityí of the model. Verification deals with building the model right. 
Validation relates to the extent that the model adequately represent the actual situation that is modeled. Validation 
deals with building the right model. Validity can be ascertained by comparing the output of the model with com-
parable data collected from a real-world system using a various statistics. In this paper we verify MASOOR by an 
assessment of recreational path use at different numbers of replications. We validate MASOOR by comparing the 
modeled output with real world data. Finally, we focus the validation on specific behavioural rules such as prefer-
ence for path type and chunking direction

Index Terms — Behaviour simulation, MASOOR, recreation model, behavioural rules and preferences.
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How to elaborate precise visitor 
numbers?

Reto Rupf, Michael Wernli, Ruedi Haller

Abstract — Visitor numbers and visitor distribution are required information for various management tasks of 
recreational areas. Automatic data collection is a low-price opportunity to obtain data. The main problem of auto-
matic methods is data precision. In the Swiss National Park, automatic visitor counting with acoustic slab sensors 
started in 2005. As precision did not appear to be satisfactory, the counting problems were investigated. Sensor 
installation strictly followed the instruction manuals given and fine tuning during the calibration period led to a devi-
ance of 5%. Precise counting data resulted in the sum of persons counted whereas direction separated data was 
not as precise. Recommendations for counting site selection, installation and calibration counting are given.

Index Terms — Acoustic slab sensor, calibration, visitor census, visitor monitoring, Swiss National Park

——————————   u   ——————————

1	 IntroductIon

Visitor management in nature parks 
requires a good data of visitor num-
bers. Effects on regional economy, 

carrying capacity, necessary infrastructure, 
disturbance of wildlife etc. can only be esti-
mated from reliable data e.g. [1] (based on 
survey and estimated visitor numbers form 
1993 [2], Küpfer [3] estimated the economic 
effect of the National Park on the region of 
about 17.4 Million Swiss Francs). The qual-
ity of visitor experience influences a visitor’s 
attitude towards nature and the environment. 
Positive experiences promote understanding 
of the need for nature conservation [4]. In the 
Swiss National Park, the first visitor counting 
and survey took place in the nineties [2], [5]. 
In 2006 and 2007 surveys of visitor structure 

and requirements were carried out [6], and the 
Swiss population’s perception of the National 
Park was ascertained [7]. In 2005 automatic 
visitor counting started in the Swiss National 
Park. Acoustic slab sensors recording hikers 
were chosen because they are imperceptible 
and use little energy [8]. However, the preci-
sion of the visitor counting was not satisfac-
tory. On-site precision did not correspond to 
counting under lab conditions [9]. Reasons 
for this lack of accuracy are discussed in 
Ross [10]. Therefore, the aim of visitor count-
ing during the hiking season 2007 was to en-
hance the counting precision.

2	 Method

During the 2007 season, an improvement in 
counting certainty was sought to reduce the 
difference between automatic and manual 
counting to less than 10%. Three calibration 
loops were made. Each loop lasted one month 
and contained 2-8 hours of manual counting 
per sensor. Loop results were analyzed and 
followed by system adjustments if required. 
Exact manuals for the installation (based on 
the manual of the producer Eco-Counter [11]) 
and calibration counting were written.

Eight acoustic slab sensors from the eco 
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counter company were installed. The sites 
were selected based on the path network 
and further sensor requirements [11]. The 
systems were combined and tested before 
on-site installation. This process was docu-
mented. Sensor functionality was checked 
after installation. The data collected included 
total numbers of visitors per hour as well as 
the direction in which they passed the sensor. 
Manual calibration counting lasted at least 2 
hours per sensor and loop. Calibration count-
ing was always operated by the same well-
trained counting team. Detailed protocols 
supported the counting. Due to the sensors 
being imperceptible, visitors’ behaviour was 
not influenced. Absolute deflection of calibra-
tion and automatic counting was tested using 
a Wilcoxon test [12]. 

Fig. 1: Histogram of relative deviance of automatically 
and manually counted visitors; N=76.

TABle 1

rEsuLTs of cALiBrATion counTing

loop n mean abrolute 
deviance

p-value 
wilcoxon test

1 31 8.0% 0:007

2 18 6.2% 0.005

3 27 4.7% < 0.001

1 - 3 76 6.4% < 0.001

3	 results

The calculated deviance detected by 
manual calibration counting is shown in 
Fig. 1. Most counting hours showed a de-
viance less than 5%. Negative deviance 
(the sensors counted fewer people than 
actually passed the site) occurs more of-
ten than positive deviance. In Table 1 the 
average deviations and the test results for 
expected deviance of less than 10% are 
given. Counting precision was ameliorated 
during the project. However, the data indi-
cates the importance of sensor calibration 
and fine tuning of the counting site. De-
spite very careful preparation and installa-
tion at the beginning, automatically counts 
differed about 8% from manually counted 
visitors. The precision of automatic count-
ing was enhanced during the project by 
adjustment of counting site settings. The 
deviation fell significantly, to below the tar-
get of 10%. The indicated deviance of 5% 
given by the company Eco-Counter was 
reached only in the 3rd loop.

Besides counting passing visitors, 
the sensor used detects the directions 
in which they are walking. The deviance 
was greater for direction separated data. 
Especially groups walking very closely 
can cause big relative deviance. Mean 
deviance is about 25%. Directional data 
can provide information about the amount 
of use of a path in a particular direction, 
but cannot be used to estimate visitor 
numbers.

On-site sensor results differed from lab 
conditions [9]. With adjustments concern-
ing path width, cover material, path stabi-
lization etc. precision was enhanced but 
deviance was still about 5%. Optimal sys-
tem settings are very important to deter-
mine precise visitor numbers. Repeated 
calibration counting is necessary to ob-
tain optimal sensor and path settings, to 
correct and interpret counter data, and to 
estimate visitor numbers. 
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6	 recoMMendatIons

To obtain precise visitor counting data using 
acoustic wave - sensitive sensors, the re-
quirements are as follows:

Site selection:
- Path width must be very narrow, less than 

80 cm using one slab of 50 cm width. This 
restriction prevents visitors from following 
each other too closely and impedes cross-
ing directly over the slab sensors.

- The view from the sensor site should not 
be particularly interesting so visitors are 
not tempted to stop.

- Proximity to obstacles should be avoided 
in order not to provoke jams on the slab 
sensors.

- Placing the slab sensors near path cross-
ings and rest areas should be avoided as 
there is a risk of multiple counting of visi-
tors crossing repeatedly the counting sys-
tems.

- As stairs regulate the hikers’ steps, they 
are recommended for visitor counting with 
automatic sensors [13]. Fixing installations 
of stairs proved not to transfer information 
satisfactorily to the slabs provoking count-
ing mistakes.

- Path erosion should be considered as 
sites with narrow paths are often situated 
at exposed locations.

- Steep sites are not recommended for in-
stallations of sensors as erosion may ex-
pose the sensors. On flat sites drainage 
should be considered.

Sensor installation:
- The sensors should be tested before and 

after installation [10].
- The cover material has to transfer pres-

sure and should not be too smooth [9]. 
Furthermore, it should be the same mate-
rial as the path not to attract attention and 
change visitors’ behaviour.

- The exact sensor site should be recorded 
to watch the visitors’ behaviour just over 
the system in calibration counting and to 
relocate the sensors [14].

Calibration counting:
- It is recommended that well-trained staff is 

used for calibration counting. Written field 
instructions are very useful.

- Before calibration counting, time levelling 
with the sensor should be performed [9].

- The staff involved in counting should be 
out of sight so as not to disturb the natural 
behaviour of visitors.

- The visitors’ behaviour passing the sensor 
has to be watched due to following data 
check.

- Counting should be recorded in detail to 
avoid unnecessary mistakes.
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The progress project: the dynamics 
of involving the public in managing 

Peri-Urban Forests
Sarah Colas, Martin Fitton and Peter Thaxter

Abstract — The EU Forest Action Plan gives special emphasis to the benefits of Urban and Peri‑urban forests 
for public recreation and as an aid to public understanding of conservation issues. At the same time forest and 
green recreation is being promoted in national agendas because of perceived therapeutic benefits. This strong 
promotion of  forest recreation has re-kindled the concerns that recreation use would damage the resource and 
have major detrimental impact on biodiversity. The PROGRESS project, which focussed on two peri-urban forests 
in England and France, offered the opportunity to review these issues.

Index Terms — Keywords should closely reflect the topic and should optimally characterize the paper. Use about 
four key words or phrases in alphabetical order, separated by commas.

——————————   u   ——————————

1	 IntroductIon

The EU funded project was based on 
the New Forest (Forestry Commis-
sion FC) and Fontainebleau (Office 
National des Forêts ONF). This work 

required re-assessment of a number of rec-
reation theories and the development of new 
data collection and modelling tools. In addi-
tion the way data can be presented to the vis-
iting public has also had to be considered.

The project ran from 2003 to 2008, and in 
addition to the main partners also involved 
Alterra (who provided the computer based 
ecological and recreational models to aid de-
cision making), Natural England and Comite 
Depart de Tourisme. 

Both forests have seen a significant in-

crease in visitor numbers over recent dec-
ades which have had visible effects on both 
areas, their wildlife and ecology. 

The project aimed to reconcile the needs 
of conservation and recreation in both forests 
through detailed environmental and recrea-
tion research, on-site management actions 
based on these findings and the use of in-
novative modelling and communication tools, 
to involve and commit the public to manage-
ment changes.

2	 progress	project	Methodology

The PROGRESS team needed to gain a 
more up to date and complete understanding 
of recreation and conservation needs and 
Identify areas where needs of conservation 
clashed with current recreational pressure.
To achieve this the following research tools 
were used: 

- Household and Site Surveys
- Detailed Site Behaviour data through use 

of GPS
- Collection of environmental data on spe-
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cies and habitat
- Development of new modelling tools to 

aid understanding of habitat change and 
changes in visitor behaviour

- Detailed assessment of effective ways 
to present this data to stakeholders and 
the public to achieve understanding and 
agreement to management changes and 
to provide guidance on “limits of accept-
able change”

Surveys 

Extensive visitor surveys were carried out 
in the two forests. In the New Forest, over 
3500 interviews were conducted at 70 sites, 
together with a further 2100 telephone 
interviews. In Fontainebleau, 1700 visitors 
were interviewed over eight days, between 
March and September. 

GPS

1700 of those surveyed were issued with 
GPS equipment, this comprehensive data 
was used to calibrate the MASOOR model 
described below, which allowed prediction 
of use when other parameters were 
changed. The information generated was 
also very visual as it allowed many tracks 
to be overlaid on mapped recreation sites 
and to show the very different behaviours of 
different site users. Such behaviour could 
have been predicted but the ability to show 
it visually had great impact.  

Environmental Data

Ecological data regarding landscape, 
habitat, vegetation and wildlife populations 
was collected and codified as the basis for 
identifying areas where recreation appeared 
to be having detrimental effect. 

Modelling

This recreation and environmental data 
provided a starting point for understanding 
the negative impacts of recreation within 
the two forests. The ability to understand 

the interaction between the two and the 
impact of recreation was strengthened 
through the use of two computer-based 
models developed by Alterra (LARCH and 
MASOOR). 

The LARCH model (Landscape ecologi-
cal Analysis and Rules for the Configuration 
of Habitat) has been developed to assess 
the biodiversity potential of fragmented 
landscapes by analysing the landscape 
from the perspective of a selection of indi-
cator species. 

MASOOR (Multi-Agent Simulation of Out-
door Recreation) focuses on the simulation 
of recreational movement in natural areas. 
The tracks taken by visitors can be attributed 
for their surface type, attraction and other 
characteristics. The choices made by various 
visitor types, which is calibrated by the use of 
GPS data, is what gives the model strength. 
With this data, changes in the level of use 
and/or the type of visitor can be used to ef-
fectively predict future distribution of visitors 
across sites and thus their likely impact on 
biodiversity (Jochem R et al 2005)

Following the input of baseline ecological 
and recreational data, these enabled the im-
pacts of recreation on different habitats and 
how different user groups interacted to be as-
sessed. More importantly the models allowed 
proposed actions to be simulated, to view the 
possible impacts resulting from the prospec-
tive changes, thus providing the FC and ONF 
with a powerful decision making tool. 

Running MASOOR and LARCH together 
showed the impact that recreation was hav-
ing on different habitats and also how differ-
ent groups interacted. Subsequently, the land 
manager was able to see what effect a pilot 
action may have on ecology and wildlife, by 
running the model again under the new sce-
nario and analysing the differences between 
the two.

3	 forMulatIng	pIlot	actIon	proposals

Having collected information on the 
recreational issues affecting each forest, 
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through surveying, modelling results, ONF/
FC expertise, and meetings with local user 
groups, forest managers then proposed 
a number of actions to limit the effects of 
recreation. 

In the New Forest these proposed pilot 
actions were then presented to the pub-
lic (through site-surgeries, surveys etc.) 
The FC PROGRESS team also used the 
Alterra models and its own methods of im-
pact assessment to look at the possible 
implications and feasibility of the proposed 
actions. This information was presented to 
stakeholders and used to make revisions of 
initial proposals. 

The revised pilot actions were presented 
to the public and discussed by the stakehold-
er groups in order to produce finalised pilot 
action proposals.

4	 probleMs	encountered

To achieve the objectives of PROGRESS 
the project teams had to overcome some 
difficult challenges. The immediate 
response of both stakeholders and the 
general public was to be suspicious of 
management changes which were seen as 
a constraint on existing access rights. 
As a result, in both the New Forest and 
Fontainebleau it took several months to 
negotiate the actions to be implemented 
(e.g. in Fontainebleau, it took over a year of 
negotiating for a local stakeholder group to 
agree to a road closure). In the New Forest, 
negotiations and plans were complicated 
by the presence of strict planning laws and 
regulations. 

5	 the	 role	 of	 coMMunIcatIons	 wIthIn	 the	
progress	project

Communicating and engaging with the 
public played a central role in ensuring 
sustainable recreation. A sizeable element 
of the communications strategy involved 
promoting and encouraging the use of 

the most robust recreational sites. The 
message which the FC and ONF wanted 
to promote through PROGRESS was one 
of respect rather than restriction. The land 
managers still wanted to encourage the 
recreational use of the two forests.

In the New Forest this allowed a cogent 
presentation of the likely impact of reductions 
in visitor use in a sequence of different rec-
reation patterns as the closure of car parks 
was simulated. This successfully demon-
strated a number of key sites where conser-
vation needs were being put under pressure 
from recreational use and to illustrate, to local 
stakeholders, the options available and the 
likely outcomes of a chosen action. The For-
estry Commission were therefore able to use 
these models as both a research and deci-
sion making tool. 

This presentation, at a crucial stakeholders 
meeting, arguably almost totally obviated op-
position to management changes because of 
the very visual way in which recreation pres-
sure could be illustrated as different manage-
ment options were simulated. 

Though this result was not initially predict-
ed it re‑emphasised the benefits of a “Limits 
to Acceptable Change” process which has 
been extensively used in natural site man-
agement in the United States (McCool S et 
al: 1997)

6	 results	and	achIeveMents

Unlike the impact of ‘on-site’ pilot actions 
on biodiversity, it is more difficult to assess 
the impact or success of communication 
actions: they involve changing user 
perceptions, which are hard to quantify.  
The change in attitude to proposed car 
park closures by both the stakeholders and 
public provided one measure. In addition, 
the effectiveness of the communications 
programme is probably best assessed 
through event feedback from the public, 
the number of reprints, and the breadth 
of distribution of leaflets and the publicity 
message.
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7	 conclusIon

As a result of the project, a large number 
of pilot measures have been implemented, 
in both the New Forest and Fontainebleau. 
These measures have the main objective to 
improve the recreation facilities in order to 
channel the visitors and answer public de-
mand. More robust sites have been opened 
up, and visits to them encouraged through 
guide maps and easier access. Communica-
tion has been enhanced through community 
workshops, site surgeries, and public opinion 
surveys. In addition, codes of conduct and in-
formation packs have been produced. 

8	 lessons	learnt

One of the main lessons learnt is to work 
closely with local groups, tourism providers, 
and the general public. Keeping them in-
formed, and allowing them to participate in 
the decision making process, is a key part 
of sustainable recreation management. The 
time required for stakeholder consultation 
is often underestimated and can require a 
degree of compromise.
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A call for a broad spatial under-
standing of outdoor recreation use

Michael Yuan and Peter Fredman

Abstract — To better understand the scope of outdoor recreation in a pan Europe context, many agencies and 
organizations have attempted to collect data at various spatial levels and for a multitude of uses. The aim of this 
paper is to suggest a need for better and broader understanding of outdoor recreation use at various spatial lev-
els.  Case examples from Swedish data collection efforts are provided and suggestions are made to have a better 
understanding of horizontal harmonization and vertical data integration.

Index Terms — outdoor recreation, monitoring, vertical data integration.

——————————   u   ——————————

1	 IntroductIon

Understanding outdoor recreation use 
has long been acknowledged as fun-
damental to decision making for a 

range of recreation providers. As European 
life in the post Soviet era changed due to ris-
ing incomes, increase free time, technology 
developments, and EU expansion and cen-
tralization, the ethos of the outdoors has also 
changed [2].  Participation in the outdoors is 
now not only linked to enjoyable experiences 
but also to a country’s health, economy, envi-
ronment, and overall quality of life.

Outdoor recreation is often considered to 
be a public good and highly valued by citi-
zens.  This valuation continues to rise as us-
ers receive a higher consumer surplus due 
to the perception that the benefits of outdoor 
recreation greatly outweigh the exchange 
costs.  One limiting factor that has prevented 
outdoor recreation, and conversely tourism, 
from being a major economic force in many 
regions is the lack of primary research-based 
data on recreation demand [16].  Without 
demand data, recreation planning decisions 

would be based on speculation and anecdo-
tal accounts.

Many of the decisions surrounding recrea-
tion are directly related to planning and mar-
keting, and they are dependent upon under-
standing their users.  The volume, flow, scale, 
and impact from recreation are understood 
through these data [1], [6].  Those regions 
with weak or incomplete information risk be-
ing undervalued when policy, planning and 
management decision are made.  The more 
comprehensive and precise the data, the bet-
ter the understanding of recreation needs 
and where the industry is heading.

The goal of this paper is to suggest a need 
for better and broader understanding of out-
door recreation use at various spatial lev-
els.  Case examples using experiences from 
Swedish data collection efforts are provided, 
and suggestions are made to have a better 
understanding of horizontal harmonization 
and vertical data integration.   

2	 outdoor	recreatIon	use	at	varIous	spatIal	
levels

To better understand the scope of outdoor 
recreation in a pan Europe context, many 
agencies and organizations have attempted 
to collect data at various spatial levels and 
for a multitude of uses [9], [14].  While many 
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countries and management units have spent 
considerable effort in collecting visitor data, 
most studies are limited to a small geograph-
ic area, are not compatible with studies in 
other areas and do not lend themselves to 
trend analysis.  This is not to imply that past 
efforts at understanding outdoor recreation 
have not been valuable, but only to suggest 
that many countries still have a long way to 
go to fully understand outdoor recreation at 
all levels.  

Data requirements at three primary spa-
tial levels have been conceptualized based 
on geo-political constructs and information 
usage (Table 1).  While these are broad in-
terpretations of a complex system of data 
usage, it presents the observation that rec-
reation planning operates at different levels 
and their data requirements are unique.  
The first level is at the continent (e.g. E.U. 
or U.S. level [2], [3].  This level would also 
address defined regions such as the Nordic 
and Baltic countries.  At the second level 
would be country specific understanding of 
outdoor recreation.  In addition, this level 
would also include sub-regions of a country 
such as the mountain region in Sweden.  At 
the third level would be the municipalities in 
the sub‑regions, also including site‑specific 
information for designated areas of national 
significance (e.g. National Parks) or urban 
proximate areas near municipalities.

As Table 1 also shows, the principal use of 
demand data varies depending on the spatial 
level.  At the continent and country levels, this 
information is primarily used for policy devel-
opment.  At their corresponding sublevel, a 
main use is for funding allocations.  At the site 
level, the main uses are for product develop-
ment and marketing by small businesses.  
The frequency of use of recreation data also 
differs based on the spatial level.  As the level 
increases to a broader geographic area, the 
frequency of use declines. Individual sites 
need accurate data quite frequently, often 
many times each year, while at the higher lev-
els, policy development use often only occurs 
once every several years [11].

TABLE 1

dATA rEquirEmEnTs AT muLTipLE spATiAL LEvELs

Spatial Level Demand Function
Frequency of 

Use

 Level 1: Continent 
Policy 

development
Long term: 
5-10 years

        1A: Regions
EU funding 
allocation

Med Long 
term: 3-5 years

Level 2: Country
Policy 

development
Med Long 

term: 3-5 years
        2A: Sub-

regions
Country funding 

allocation
Medium term: 

3 years

Level 3: 
Municipality

Sub-region funding 
allocation and 

marketing

Medium Short 
term: 1-3

        3A: Sites
Product 

development and 
marketing

Short term: ≤1 
year

3	 MonItorIng	 outdoor	 recreatIon	 use	 In	
sweden

Sweden has a broad, but non-systematic, 
scheme of collecting outdoor recreation that 
has evolved over the years [4].  Based on the 
spatial levels presented above, Sweden has 
attempted to address data needs primarily at 
levels 2 and 3 (Table 2), and below is a dis-
cussion of how these levels have been ad-
dressed.

Statistics Sweden collects information 
on outdoor recreation participation as part 
of the national census – “Undersökningar 
av levnadsförhållanden, ULF” [15]. This has 
been done in 1976, 1982-83, 1990-91, 1999, 
2006-07 with a sample of approximately 
7,000 each time. These surveys provide 
participation data for a selection of activities 
over time only, i.e. walking, forest hiking, gar-
dening, outdoor swimming, boating, fishing, 
mountain backpacking and hunting. Data has 
been analyzed with regard to socioeconomic 
groups as well as trends over time.

Surveys on forest recreation have studied 
different forest characteristics vis-à-vis out-
door recreation, the distance to the closest 
recreational forest, and changes in forest 
recreation use between 1977 and 1997 [8]. 
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These studies are based on mailed surveys 
to samples of the national adult population 
in the range of 1000-3000 individuals each 
time.

Outdoor Recreation in Change is an inter-
disciplinary, national research program for the 
study of outdoor recreation and nature-based 
tourism in Sweden [13]. The program uses 
case studies of various outdoor recreation 
sites in combination with a national / regional 
postal and follow-up Internet inquiry to pro-
vide information on participation in outdoor 
recreational activities as well as associated 
motivations, constraints, economic and social 
factors. The postal survey was distributed to 
7000 Swedish citizens (age 18-75), including 
a national sample of 4700 and regional over-
sampling in three regions (two urban proxi-
mate and one coastal) of 2300.  E-mail ad-
dresses collected in the questionnaire were 
used for a web-based follow-up last visit sur-
vey distributed during one years time.   

A study of visitors to the mountain region 
collected data in two phases; 1) a telephone 
survey to identify visitors and non-visitors to 

the Swedish mountain region followed by, 2) 
mailed surveys to collect additional informa-
tion about the trips reported in the telephone 
survey [7]. The sampling frame was all house-
holds in Sweden outside the mountain region 
with a registered household telephone. A 
questionnaire which targeted activity partici-
pation was mailed to both mountain visitors 
and non-visitors who gave their address in 
the telephone survey. This study also repeat-
ed a survey by the Swedish Environmental 
Protection Agency in the mid 1980s, and in-
cludes information on changes in mountain 
tourism [5].

A large number of on site visitor surveys 
have been made in Sweden, and several dif-
ferent outdoor recreation settings have been 
subject to these studies, with special focus 
on (i) urban proximate nature, (ii) forests, (iii) 
mountains and (iv) coastal areas [1]. Nota-
bly, some of these studies have monitored 
outdoor recreation over time, while only one 
focused on winter based outdoor recreation 
activities (snowmobiling and cross-coun-
try skiing). All these studies represent large 
variations in methodology and quality, which 
clearly indicates a need for improved stand-
ards. In addition to data collection, some of 
these studies have also focused on visitor 
monitoring method development.

The studies above show that Sweden has 
tried to address the various data needs at 
Levels 2 and 3 but not in a systematic fash-
ion.  These studies were usually not coordi-
nated and did not build on each other.  In ad-
dition, little work has been done in a formal 
sense to address Level 1 data needs.  Based 
on the most current literature, it appears that 
Sweden is not unique in the challenges in its 
collection and management of outdoor rec-
reation data.  As such, there is a need for a 
broader spatial based understanding of out-
door recreation in Sweden just like in most 
other EU countries.

4	 observatIons

Many countries have developed sophisticat-
ed techniques for collecting data at Level 2 

TABLE 2

ExAmpLEs of moniToring AT diffErEnT spATiAL 
LEvELs in swEdEn

Spatial Level Case Examples
Vertical 

integration
Trend 
data

Level 2: 
Country

Statistics 
Sweden
Outdoor 

Recreation in 
Change Program

Forest 
Recreational 
Use Survey

no

yes

no

yes

(no)

yes

   2A: Sub-
regions

Mountain 
tourism Survey

Outdoor 
Recreation in 

Change Program

no

yes

(yes)

no

Level 3: 
Municipality

Outdoor 
Recreation in 

Change Program
(yes) no

   3A: Sites
Numerous on-

site surveys
(no) (yes)
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(country level and sub region levels).  Some 
examples are national manuals [10], the Nor-
dic-Baltic visitor monitoring project [9], Cost 
Action E33 [14].  These efforts would be 
termed as “horizontal harmonization” (e.g. 
across country, region etc).  The emphasis is 
to examine recreation use at a particular level 
without much consideration of its relationship 
or applicability to other levels.  For example, 
there is often an emphasis on collecting na-
tion wide data for use in policy or funding as-
pects.  These data are then disaggregated to 
a sub level for use by municipalities.  Unfor-
tunately, the data at this stage is usually not 
valid or reliable due to small sample size and 
representativeness to the population.  Very 
few Level 3 data collection efforts occur in a 
systematic accurate fashion.  Examining the 
literature above, little evidence was found of 
any attempt to improve vertical integration of 
different spatial levels in outdoor recreation 
monitoring. Data that is collected at the mac-
ro level often is limited in its applicability at the 
micro level.  Finally, very little emphasis has 
occurred for Level 1, EU level data collection.  
It is acknowledged that this change will occur 
slowly given the many countries in the EU.

It is suggested that vertical integration is just 
as important to planning efforts as horizontal 
harmonization that is currently emphasized by 
many countries.  Recognizing the various data 
needs at different spatial levels will require a 
new paradigm shift in the way that recreation 
data is collected and monitored.    

A recently proposed Swedish national 
program for Outdoor Recreation Monitoring 
has attempted to address vertical integra-
tion (though only for levels 2 and 3) through 
a process of spatial aggregation [12].  In es-
sence there are three phases of this program; 
(1) a national survey of outdoor recreation use 
will occur; (2) on a rotational basis, a certain 
number of sub-regions will be over sampled; 
and (3) this oversampling will then identify 
clusters of areas at Level 3 with high demand 
that will subsequently be further on-site sur-
veyed in the future.  The idea is to identify 

those Level 3 areas and sites that are in the 
greatest demand.  This process takes into 
account the need for a systematic method to 
have Level 3 data but acknowledges the limi-
tations of collecting data for all sites.

5	 conclusIons

The social, cultural and natural resource di-
versity that defines the many countries in the 
EU provides a multitude of important recrea-
tion and tourism opportunities.  It is this diver-
sity that makes a systematic understanding 
of outdoor recreation so important, and so dif-
ficult to achieve.  This paper has made a call 
for a broad spatial understanding of outdoor 
recreation use.  In examining the literature on 
outdoor recreation data collection, and as a 
case example, how Sweden has addressed 
the data needs, we would make the following 
recommendations for future outdoor recrea-
tion monitoring:
•	 Harmonization attempts have missed ver-

tical integration between levels 1-3 which 
should be further addressed in systematic 
monitoring designs,

•	 An integrated approach is needed to ad-
dress deficiencies in both horizontal har-
monization and vertical data integration,

•	 Stimulation for better vertical integration 
may include;
- Share data collection costs among dif-

ferent agencies and NGOs
- Develop standardized data collection 

methodologies that can be used by a 
multitude of diverse recreation provid-
ers

- Encourage data collection by recreation 
providers that can be stored in a central 
database

- Encourage the collection of both macro 
level baseline data and aggregated mi-
cro level data

- Discourage the use of disaggregated 
macro level data for micro level deci-
sion making.
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Re-examine the measure of values 
Cross-culturally: the case of recreation 

visitors in Hong Kong and Taiwan
Chieh-Lu Li, Yi-Chung Hsu, Chi-Chuan Lue, and James D. Absher 

Abstract — Parks and recreation areas around the world increasingly serve as international visitor attractions 
and play an important role in the international tourism industry. Given the increasingly diverse visitors, changes 
in racial and ethnic composition have confronted the management of parks and recreation areas. Since values 
presumably influence perceptions and behaviors among members of different cultures, studying values among 
culturally diverse visitors are important if we are to understand their influence on perceptions as well as parks 
and recreation behavior. We are not aware of any measure of recreation or leisure values that has been validated 
cross-culturally. In order to better understand this issue, the purposes of this study are to examine two differ-
ent types of broad values measures (i.e., Hofstede’s measures of values and Kahle’s List of Values [LOV]) that 
have been validated cross-culturally, and test values’ utility to predict service quality, satisfaction, and behavioral 
intentions, both in Hong Kong and Taiwan. In 2005-2008, the visitors to Pokfulam Country Park in Hong Kong and 
Taroko National Park in Taiwan were surveyed. Using a convenient purposive on-site sampling approach, at sites 
known to be heavily used by visitors with diverse ethnic backgrounds, we obtained a sample combining the Hong 
Kong and Taiwan recreation visitors. The results from data analyses showed that Hofstede’s measure of values, 
as employed in the park and recreation context, needs to be further elaborated and refined to provide acceptable 
validity and reliability. On the other hand, we found the LOV to be a meaningful and useful measure of values in 
both settings. The findings also showed LOV’s four dimensions of values, i.e., Respect, Harmony, Achievement, 
and Hedonism, predicted visitors’ perceptions of service quality, satisfaction, and behavioral intentions. Discus-
sion of the findings and implications are provided. 

Index Terms — Hofstede’s measure of values, Kahle’s List of Values, customer service, parks and recreation  
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1	 IntroductIon

Parks and recreation areas around the 
world increasingly serve as internation-
al tourist attractions and play an impor-

tant role in the international tourism industry. 

The diverse visitors also bring various values 
visiting parks and recreation settings. Since 
cultural values are presumably central to cul-
tural differences that may exist among ethnic 
and national groups [1], [2], [3], [5], [7], and 
allegedly influence perceptions and behav-
iors, we assume that this is true with respect 
to park visitation behavior and engaging in 
recreation. Research on factors contributing 
to a better understanding of values among 
diverse clienteles will help improve park man-
agement on the one hand and promote a 
positive cultural understanding on the other 
[4], [6], [8].  Taking from the perspectives of 
cultural anthropology and service market-
ing, the purposes of this study are two folds, 
first, to examine two different types of broad 
values measures (i.e., Hofstede’s measures 



178

cHieH-lu li et al.: re-exaMine tHe Measure of Values cross-culturally: tHe case of recreation Visitors in 
Hong Kong and taiwan

of values and Kahle’s List of Values [LOV]) 
that have been validated cross-culturally, and 
second, test values’ utility to predict service 
quality, satisfaction, and behavioral inten-
tions, both in Hong Kong and Taiwan [9].

2	 Methods

In 2005-2008, the visitors to Pokfulam Coun-
try Park in Hong Kong and Taroko National 
Park in Taiwan were surveyed. Using a 
convenient purposive on-site sampling ap-
proach, at sites known to be heavily used by 
visitors with diverse ethnic backgrounds, we 
obtained a sample including the Hong Kong 
and Taiwan recreation visitors (N=1782). In 
the Hong Kong sample (n=702), we mainly 
focused on three cultural groups, i.e., Hong 
Kong residents, Mainland China visitors, and 
Westerns; whereas, we focused on Taiwan 
residents, Japanese visitors, and Westerns 
in the Taiwan sample (n=1080). 

3	 results

We used reliability analysis to test Hofst-
ede’s measure of values and LOV.  The 
results showed that Hofstede’s four dimen-
sions of values, either following the theo-
retical patterns (i.e., reversely coding the 
latter two items in each dimension) or the 
initial response styles (i.e., data without 
reversely coding the items), were not reli-
able according to their Cronbach’s alpha 
values of dimensions (the rule of thumb for 
acceptable alpha values is 0.70). On the 
other hand, LOV four dimensions showed 
acceptable alpha values in the parks and 

recreation context (Table 1). We then used 
multiple regression analysis to test the pre-
dictive power of LOV’s four dimensions of 
values on service quality, satisfaction, and 
behavioral intentions indices. The results 
showed all the multiple regression models 
were significant at the 0.001 level, but the 
R-square values ranged from 0.07 to 0.33 
(Table 2). Lastly, when service quality and 
satisfaction indices joining LOV dimen-
sions to predict behavioral intentions, the 
R-square value reached 0.52 (Table 3). In 
other words, the combined effects of LOV 
dimensions, service quality and satisfaction 
indices accounted for 52 percent of vari-
ance in explaining behavioral intentions.

4	 dIscussIon

The testing of Hofstede’s measure of val-
ues and the List of Values suggests that val-
ues, as measured in the parks and recrea-
tion context, need to be further refined to be 
more meaningful and useful. If, for example, 
we consider criterion-related validity, with 
predicting service quality, satisfaction, and 
behavioral intentions as the criterion, then 
Hofstede’s measure fails. On the other hand, 
the combined effects of LOV dimensions of 
values predicting service quality, satisfaction 
and behavioral intentions ranged from 7% to 
33% (R-square) of the variance suggested 
that there was, in fact, something there but 
the measurement method of values dimen-
sions was simply not accounting for it very 
well. The measurement of values in parks 
and recreation must be improved for greater 
variance to be explained.
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TABLE 1

ThE rELiABiLiTy AnALysis of hofsTEdE’s mEA-
surE of vALuEs And LisT of vALuEs

Hofstede’s four dimensions of 
valuesa Cronbach’s alpha

    Power distance 0.09

    Individualism 0.01

Masculinity 0.13

    Uncertainty avoidance -0.42b

Hofstede’s four dimensions of 
valuesc Cronbach’s alpha

    Power distance 0.49

    Individualism 0.55

Masculinity 0.61

    Uncertainty avoidance 0.64

List of Values Cronbach’s alpha

    Respect 0.87

    Harmony 0.82

    Achievement 0.80

    Hedonism 0.88

Note: 
a The latter two items in each dimension were reversely 

coded to keep the same directional measurement.
b When a negative Cronbach’s value was derived, the reli-

ability model assumption was violated.
c The analysis results without reversely coding of the lat-

ter two items in each dimension.

We found hedonism dimension repeat-
edly predicts perception of service quality 
and behavioral intentions. The values such 
as “fun and enjoyment” and “excitement” 
were important to predict service quality 
and behavioral intentions. In particular, we 
may conclude that combination of the val-
ues dimensions such as LOV along with 
perceptions of service quality and satisfac-
tion were useful to predict visitors’ behavio-
ral intentions such as repeated visits. The 
findings have implications for management 
of diverse visitors in parks and recreation. 
The value dimensions found in this study 
were meaningful enough to offer manag-
ers, translating abstract values into action-
able portraits on which to base service 
and product development, communication 
strategies, and other marketing actions to 
match different visitors’ value orientations. 
We advocate future research continues to 
explore this line of investigation so as to 
provide niche services and maximize cus-
tomer satisfaction.
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TABLE 2

muLTipLE rEgrEssion of sErvicE quALiTy, sATisfAcTion, And BEhAviorAL inTEnTion on rEspEcT, 
hArmony, AchiEvEmEnT, And hEdonism dimEnsions of vALuEs

Dimensions of values a
Service quality index bc

Beta P-value F-value Model P-value R-square
Respect dimension 0.13 0.002

Harmony dimension -0.09 0.027
Achievement dimension 0.12 0.012 56.91 < 0.001 0.18

Hedonism dimension 0.28 < 0.001

Dimensions of values
Facility index

Beta P-value F-value Model P-value R-square
Respect dimension 0.09 0.055

Harmony dimension 0.02 0.634
Achievement dimension 0.04 0.479 19.21 < 0.001 0.07

Hedonism dimension 0.17 < 0.001

Dimensions of values
Service index

Beta P-value F-value Model P-value R-square
Respect dimension 0.10 0.027

Harmony dimension -0.04 0.339
Achievement dimension 0.13 0.009 35.65 < 0.001 0.13

Hedonism dimension 0.20 < 0.001

Dimensions of values
Information index

Beta P-value F-value Model P-value R-square
Respect dimension 0.14 0.001

Harmony dimension -0.11 0.007
Achievement dimension 0.10 0.038 55.27 < 0.001 0.18

Hedonism dimension 0.30 < 0.001

Dimensions of values
Management index

Beta P-value F-value Model P-value R-square
Respect dimension 0.11 0.010

Harmony dimension -0.12 0.006
Achievement dimension 0.16 0.019 41.38 < 0.001 0.14

Hedonism dimension 0.26 < 0.001

Dimensions of values
Satisfaction index

Beta P-value F-value Model P-value R-square
Respect dimension 0.05 0.180

Harmony dimension 0.25 < 0.001
Achievement dimension 0.14 < 0.001 56.35 < 0.001 0.13

Hedonism dimension -0.05 0.108

Dimensions of values
Behavioral intentions index

Beta P-value F-value Model P-value R-square
Respect dimension 012 < 0.001

Harmony dimension -0.12 < 0.001
Achievement dimension 0.14 < 0.001 192.76 < 0.001 0.33

Hedonism dimension 0.46 < 0.001
Note: a Respect, harmony, achievement, and hedonism dimensions served as the independent variables.
b Service quality, facility, service, information, management, satisfaction, and behavioral intentions index served as the 
dependent variable, respectively.
c Service quality index was created by taking the mean of four service quality dimensions; facility, service, information, 
and management index created by taking the mean of service quality items within the same dimension; satisfaction index, 
created by taking the mean of three satisfaction items, and behavioral intentions index, created by taking the mean of five 
behavioral intentions items.
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TABLE 3 

muLTipLE rEgrEssion of BEhAviorAL inTEnTions on rEspEcT, hArmony, AchiEvEmEnT, And hEdo-
nism dimEnsions of vALuEs, And sErvicE quALiTy And sATisfAcTion indicEs a

Dimensions of values b
Behavioral intentions index c

Beta P-value F-value Model P-value R-square
Respect dimension 0.08 0.012

Harmony dimension -0.20 < 0.001
Achievement dimension 0.16 < 0.001

Hedonism dimension 0.47 < 0.001 180.60 < 0.001 0.52
Service quality index 0.22 < 0.001

Satisfaction index 0.12 < 0.001
Note: 

a The same dimension and index construction as the note shown in Table 2.
b Respect, harmony, achievement, and hedonism dimensions, and service quality and satisfaction indices served as the 

independent variables.
c Behavioral intentions index served as the dependent variable.
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The recreation perspective. A 
recreationalists typology on visitors 
and their behaviour by the example 

of Berchtesgaden National Park
Sabine Hennig

Abstract — To perform its tasks management needs information on visitors. They provide insight into the recrea-
tional situation of protected areas and support management decisions. Therefor, data on visitor use and visitation 
behaviour have to be analyzed and mapped. However, information on visitors should not be reduced on singular 
variables. It is important to combine these different characteristics and build up types of visitors respectively visitor 
behaviour. In favour of this the approach of recreation perspective is elaborated. The concept takes account of 
existing typologies on (nature-based) tourism and their attributes (e.g. size, age). Furthermore, visitor behaviour 
is integrated. Distinguished in macro and micro behaviour it is expressed by choice of activity, destination, type, 
location and duration of extended stops etc.. Considering these aspects visitors can be categorized into several 
types. The recreation perspective is worked out and applied to the German Berchtesgaden National Park.

Index Terms — visitor characteristics, recreational behaviour, typologies, management, statistical analysis

——————————   u   ——————————

1	background

Today rising visitor numbers as well 
as changing visitor demands pose 
challenges for visitor management in 

protected areas. Due to these changes the 
management is confronted with the complex 
task to handle recreational and ecological 
requirements in a sustainable way. Knowl-
edge and understanding on visitors, their 
behaviour, and visitation processes provide 
decision support to the management. How-
ever, instead of just characterizing visitors by 
single attributes, it can be even more helpful 
to classify visitors and visitations by combin-
ing attributes. 

Here, typologies are a useful tool. They 
reflect existing situations more realistic by 
considering visitors and their visitations 
as a whole. In order to elaborate typolo-
gies for recreation and recreationalists 
it frequently occurs in the style of tourist 
characterizations. Today several tourist 
typologies exist. They base on variables 
like social-demographic factors, motiva-
tions and purposes behind visitation etc.. 
The attributes used in tourist typologies 
can be seen as important factors to de-
scribe visitors, but they neither integrated 
nor explain behaviour of visitors. In order 
to understand and classify visitors the in-
tegration of behaviour can be considered 
important (see O`Connor, Zerger & Itami 
2003; Romeiß-Stracke 1986). The ap-
proach of recreation perspective takes this 
into account. The concept is elaborated 
and applied to Berchtesgaden National 
Park focusing on nature-based recreation-
al activities on foot.
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2	 study	area	

Berchtesgaden National Park is situated in 
the southeastern German part of the Alps 
bordering Austria. The extent of the park 
area comprises 21,000 hectares. Its altitude 
ranges from 600 m AMSL at Lake Königssee 
to 2,700 m AMSL at the summit of the Watz-
mann massif. The large protected area is ac-
cepted by IUCN as management category II. 
Consequently main management objectives 
are environmental education and recreation. 

The region of Berchtesgaden is one of the 
oldest holiday destinations in the Alps (Job et 
al. 2003). Each year circa 1.3 Million visitors 
come to Berchtesgaden National Park. Dur-
ing summer (high season) main recreational 
activities like walking, hiking, and mountain 
climbing take place in the alpine environment. 
In the park 236 kilometers of trails, numerous 
alpine huts, alps, and other facilities and ser-
vices like national park information centers 
are available. Natural and landscape attrac-
tions are viewpoints, waterfalls, lakes, alpine 
meadows, wildlife viewings etc. (BayStMLU 
2002). 

3	 the	concept	of	recreatIon	perspectIve

The recreation perspective is described as 
the perspective of recreationalists on their 
individual visitation. This approach includes 
“personal” attributes used also in tourist typol-
ogies. Further on, behavioural characteristics 
are integrated. Before and during the visita-
tion the recreation perspective is manifested 
in visitor decisions. They result in certain 
behaviour of visitors. It can be distinguished 
in macro and micro behaviour (Jubenville, 
Twight & Becker 1987). Here, purpose and 
motivation behind the respective visitation is 
important and responsible to explain behav-
iour. Both are variable and specific for each 
visitation - even of the same person. One 
person can visit a recreation or protected 
area at different days for different reasons. In 
consequence varying behaviour for each visi-
tation results (Hammitt & Cole 1998; Juben-

ville, Twight & Becker 1987). Accordingly, the 
recreation perspective focuses on visitations 
and not just visitors. Depending on the recre-
ational situation of a protected or recreational 
area the concept consists of different types of 
recreation perspective. 

3.1 Recreation motivation and activity

Depending on the motivation behind visita-
tions recreationalists select an appropriate 
activity. A person looking for physical chal-
lenge will select another activity than a per-
son searching relaxation and tranquility. 

Generally, recreation activities differ in mo-
bile and stationary ones. Mobile activities are 
e.g. walking, biking, skiing. Stationary activi-
ties can be classified into three groups: activi-
ties according to resting (including e.g. play-
ing and observing), getting information and 
orientation. Normally, stationary activities oc-
cur in combination with mobile ones. Exam-
ples are resting on a hiking tour or using infor-
mation opportunities on walks (see Ammer & 
Pröbstl 1991; Hoisl, Nohl & Engelhardt 2000). 
However, the performance of hiking, walking 
or climbing can be different. This depends on 
the cultural, social, and natural environment. 
Naturally, hiking in north-American wilderness 
is characterized in another way than hiking in 
Central European cultural landscape. Table 1 
refers to characteristics of walking and hiking 
in Central Europe. 

3.2 Macro behaviour 

Macro behaviour sums up frame decisions 
made in the run-up to visitations. It is char-
acterized by purpose and motivation behind 
a visitation. Both lead to decisions concern-
ing activity and destination, starting time, and 
duration of stay. The aspects are associated 
with each other. By selecting a summit desti-
nation the recreationalist will exercise climb-
ing and not walking. While climbing requires 
to start early in the morning, walking occurs 
independent from daytime.

Nature-based recreation is mainly carried 
out by groups (family, friends etc.) and not by 
single persons. Due to its size and structure 
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a group selects activity and destination. One 
single group member can be responsible for 
determining visitation constraints. It depends 
on his or her specific demands or physical 
abilities. For example, kids or seniors fre-
quently have influence on choice of activity 
and destination. Comprehensible, a family 
excursion with kids will be designed in a totally 
different way than a trip of a sportive rambling 
club. Concerning seniors, it is imperative, that 
travel speed slows down remarkable for per-
sons being older than 55 years. Accordingly, 
group structure should be considered to un-
derstand recreational behaviour.

3.3 Micro behaviour

Aspects of micro behaviour comprise the 
comportment during a visitation. It corre-
sponds to mobile and stationary activities. In 
order to define micro behaviour the following 
factors are considered significant: 
•	 performed types of extended stops,
•	 frequency of extended stops,
•	 duration of extended stops and
•	 speed of travel.

Micro behaviour reflects and depends 
on motivation behind a visitation. It is ex-
pressed through the chosen activity and 
destination: The stop behaviour during a 
long and exhausting hike and during a lei-
surely walk will be different. Especially, on 
walks observing nature and getting infor-
mation are main aspects for a stop.

Furthermore, micro behaviour depends 
on existence and appearance of recrea-
tional infrastructure within an area. For ex-
ample, conditions of path variables show 
effect on visitor behaviour. Walking speed 
depends not only on the physical abilities of 
visitors but also on material, condition and 
steepness of trails.

4	 Methods

In order to identify types of recreation per-
spective data on recreational behaviour was 
collected in Berchtesgaden National Park. As 
shown in Table 2 several methods of visitor 
monitoring were used.

Information on visitor behaviour was 
gained, in particular by time-lapse videos. It 
includes data collection on macro and micro 
behaviour. According to macro behaviour 
recreationalists were counted at entrances 
depending on starting time of the visitation. 

TABLE 2

dATA coLLEcTion mEThods on visiTors And 
visiTATions in BErchTEsgAdEn nATionAL pArk

Method Data Type

Interviews with 
visitors

Group size, Age/ group structure
Motivation & activity form

Trip duration
Trip destination

Usage of infrastructural elements 
(frequency and duration of use)

Interviews with 
experts

Usage and duration of usage of 
infrastructural elements

Time-lapse video
Usage and duration of usage of 

infrastructural elements

Literature 
research

Characteristics for mobile activities
Usage and duration of usage of 

infrastructural elements

TABLE 1

sELEcTEd chArAcTErisTics of rEcrEATionAL 
AcTiviTiEs: wALking And hiking in cEnTrAL 

EuropE

Activity Walking Hiking
Duration 1 – 2 hours Primarily half-day

Target group
Every one, without previous knowledge or 

special skills

Path length 2 – 5 km > 5 km, up to 50 km

Travel speed Leisurely
Speedy and 

perseveringly
Extended 

stops
Many Few

Infra-
structure

Benches, seatings

Signages, 
destinations 
like stops for 

refreshment/ meals

Trials
Comfortable, 
plane, hard 

surface

With sloop, natural 
state, challenging

Main 
motivation

“To go for a blow”
Nature experience, 
corporal challenge

(Ammler & Pröbstl 1991; LUBW 1994; Nohl 2001)
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Concerning micro behaviour stationary ac-
tivities occurring at specific sites equipped 
with infrastructural elements (national park 
information tables, picnic areas, and natural 
attractions etc.) were investigated. Number 
of groups, their size, and duration using the 
infrastructure was measured. This data and 
data collected by visitor interviews were ana-
lyzed statistically using SPSS 12. 

In order to build up types of recreation per-
spective the mean activities on foot in Ber-
chtesgaden National Park were deployed. 
They were used to classify data on macro 
and micro behaviour. Furthermore, the deter-
mined types were expanded by information 
on visitor behaviour provided by literature.

5	 sIngular	crIterIons	on	recreatIon	
perspectIve	

Before the types of recreation perspective 
are examined in detail below, first an outline 
of selected aspects on visitor behaviour col-
lected on-site will be provided.

5.1 Group size and structure 

In Berchtesgaden National Park the major-
ity of visitors (56%) come in groups of two, 
13% in groups of three, 15% in groups of four 
persons, whereas 7% search recreation just 
by themselves. Taking into account the age 
three groups can be distinguished:
•	 family groups with kids (31%),
•	 adult groups with members between 18 

and 55 years (40%) and
•	 senior groups having one member older 

than 55 years (29%). 

5.2 Characteristics on extended stops 

Based on classifications of stationary ac-
tivities, extended stops vary in three types: 
resting, getting information, and orienta-
tion.

In context of getting information and orien-
tation about 30 to 40% of the visitors make 
use of the according infrastructural elements. 
Use on specific infrastructural elements ac-

counts for 10% of the visitors. However, visi-
tors spend little time on these kinds of sta-
tionary activities. They use these elements 
for the duration of about two minutes in aver-
age. Infrastructure for resting in form of e.g. 
benches with tables is used by about 12% of 
the passing visitors. On average 10 minutes 
were spent at such offers. Sites with possi-
bility for refreshment and meals (alpine huts, 
restaurants) play an important role for 52% of 
the recreationalists.

6	 types	of	recreatIon	perspectIve	

Concerning activities on foot five types 
of recreation perspective can be distin-
guished: Walking, hiking as family or senior 
group, hiking as group of adults, mountain 
climbing, hiking on several days duration. 

They are defined based on the three main 
activity forms, their destination types and du-
ration of stay as well as group structure. Fur-
ther on, they are combined with the before 
defined types of extended stops character-
ized by stop frequency and duration. Here, 
data collected on-site is completed with data 
provided in literature (e.g. comportment on 
extended stops: Brämer 1998, O`Connor, 
Zerger & Itami 2003; walk speed: Roth et 
al. 2003). The example of hiking of several 
days duration shows the recreational per-
spective and the resulting visitor behaviour 
(see Table 3).

7	 dIscussIon,	conclusIon	and	outlook

In Berchtesgaden National Park the recrea-
tion perspective is applied in several ways. 
Applying the approach measures taken by the 
management can be more specific. Planning 
of facilities and services can be better adapt-
ed to visitor demands. The knowledge gained 
is used for the design and choice of position 
of information shelters and natural trails, and 
the conception of information boards at alpine 
huts. Furthermore, the recreational types can 
be used in computer simulation models. By 
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them information needed to map recrea-
tion demand and visitor use pattern is made 
available by them (e.g. trip distribution, model 
split). The recreation perspective can find its 
expression in an agent-oriented computer-
simulation approach.

At the moment definition and characteriza-
tion of the different types of recreation per-
spective base partly on expert knowledge. 
For the description of micro behaviour in con-
trast to macro behaviour only little data ex-
ists (Jubenville, Twight & Becker 1987; Roth, 
Krämer & Schäfer 2003). One reason is that 
data collection on micro behaviour is more 
complicated than on macro behaviour. Fur-
ther research on adequate methods is need-
ed to improve and extend this typology. Here, 
the application of GPS and handy tracking 
concerning micro behaviour would be an in-
teresting aspect to include.
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TABLE 3

rEcrEATion pErspEcTivE And sELEcTEd chArc-
TErisTs in BErchTEsgAdEn nATionAL pArk By 

ThE ExAmpLE of sEvErAL-dAy hiking

Attribut Value

Motivation/ pupose
Nature experience, corporal 

challenge

Age ∅ 38 years

Group size ∅ 3,44 persons

Group structure/ age
16% family groups
60% adult groups
25% senior groups

Start time ∅ At alpine huts 
7:00 – 9:00 a.m. 

Duration ∅ 3 days

Travel destination Alpine huts, summits

Extended stops types
Situations for resting (by 
infrastructure including 

nature attractions)

Extended stops duration ∅ 20 minutes
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Understanding the recreation 
preferences and constraints of low 

participation social groups
Rachel Parry, Sue Williams, John A. Watkins

Abstract – Current research has indicated that participation in informal outdoor recreation is relatively low among 
certain groups, such as young people, older people, women, ethnic minority groups and people with disabilities. 
There is pressure on policy makers and practitioners to address this apparent imbalance. This paper reviews the 
findings of an international literature review which highlighted that there has been a focus on ëconstraintsí rather 
than on ëpreferencesí, particularly in relation to participation in outdoor recreation in the UK. It would appear from 
the literature that there is a presumption that the main reasons for low participation are related to structural barri-
ers (such as lack of transport) rather than a lack of understanding of the recreation preferences of non-traditional 
participants. This has raised the question of whether it is achievable to change the prevalent attitude amongst 
the countryside sector from one of ëwe expect people to want what we provideí, to one of ëwe will provide for 
what people wantí. Would such a paradigm shift be successful in achieving more equitable outdoor recreation 
participation?

Index Terms – constraints and preferences, participation, under-representation and exclusion.

——————————   u   ——————————

1	 IntroductIon

Existing research has indicated that 
participation in informal outdoor 
recreation is relatively low among 

certain groups. In particular, young people, 
older people, women, ethnic minorities, 
lower socio-economic groups and people 
with disabilities have been found to visit 
the outdoors less often than other social 
groups. Addressing this inequality poses 
a significant challenge for the outdoor 
recreation sector, particularly in relation to 

understanding the determinants of non-
participation, and ascertaining the role of 
the public sector in developing policies and 
interventions to increase participation. 

As with many other public agencies, the 
Countryside Council for Wales has been 
charged with delivering a government pri-
ority to achieve ‘widespread and equitable 
access to the countryside and coast’ [1]. 
Although there have been individual proj-
ects that have been successful in encour-
aging various low participation groups to 
visit the outdoors, this does not appear to 
have led to a sustained change and overall 
participation in outdoor recreation in Wales 
remains skewed towards white, middle 
class, educated and able-bodied males. In 
considering how to address this inequality 
and increase participation, a number of key 
questions have been raised: 
1. What are the specific constraints as-

sociated with low participation social 
groups?
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2. Are the leisure-time activity preferences 
different for non-participants compared to 
those of current recreationalists?

3. What is the relative balance between con-
straints and preferences? Does one have 
a greater influence on participation in ou-
door recreation than the other?

4. Is low participation from certain social 
groups a result of exclusion or an expres-
sion of under-representation?

5. What is the role of the public sector in ei-
ther influencing preferences or removing 
constraints?

2	 Method

To begin to address these issues, an ex-
tensive systematic review was undertaken 
of the existing evidence/knowledge base 
arising from research on different seg-
ments of the population and informal out-
door recreation in relation to participation, 
motivations, benefits, preferred experi-
ences and activities, constraints and strat-
egies for overcoming constraints [2]. The 
priority was to review the research that 
has been published in the last ten years 
(in or after 1997). 

After a two-stage screening process, a 
final 119 titles met the inclusion criteria, and 
68 were subject to full review and data ex-
traction. 

It was agreed that all the UK or Eire 
papers selected (42 papers covering 41 
studies) would be subject to full review and 
data extraction, while only 27 of the non-UK 
ones were reviewed in such detail. These 
were chosen on the basis that they ap-
peared both applicable to the UK and rel-
evant to the groups least well covered in 
the UK research.

The aim of the review was identify the 
current ‘state of knowledge’ and degree of 
consensus in the following four areas:

1. The constraints to participation experi-
enced by each priority group in relation to 
the three main areas of constraint: intrap-

ersonal, interpersonal, and structural [3]. 
2. The motivations, experience and activity 

preferences of each of these groups, con-
sidering both participants and non-partici-
pants.

3. The evidence relating to the differences 
between participants and non-participants, 
and the strategies that have been used by 
those who do participate to overcome the 
barriers.

4. The effect of belonging to multiple groups 
on motivations, experience and activity 
preferences.

3	 fIndIngs

3.1 Constraints

The review found that the majority of 
the research into non-participation had 
concentrated on constraints. Of the 68 
included studies, 57 considered the 
constraints to participation experienced by 
each of the priority groups in relation to three 
main areas: intrapersonal, interpersonal, 
and structural. The constraints identified in 
the studies fall into 13 generic headings, 
which could be classified under each of the 
3 main types:

Intrapersonal Constraints:
•	 Fear for personal safety & security 
•	 Lack of knowledge
•	 Lack of time
•	 Poor health or fitness
•	 Lack of confidence
•	 Lone person
•	 Finding the weather disagreeable

Interpersonal Constraints:
•	 Concern about anti-social behaviour
•	 Feeling unwelcome 
•	 Being put off by a bad experience

Structural Constraints:
•	 Poor provision of facilities and manage-

ment
•	 Lack of transport
•	 Costs too high
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3.2 Strategies

A large number of the reviewed studies 
had considered strategies to overcome 
non-participation, but despite this cov-
erage there was found to be little solid 
evidence of the effectiveness of different 
strategies. Follow-up evaluation was not 
a focus of many of the studies but a num-
ber of them did give a good analysis of 
current constraints and the measures to 
address them. 

Though formal analysis was not ap-
propriate, the review identified some gen-
eral conclusions on strategies for service 
providers that are likely to be effective in 
overcoming constraints to participation 
identified from the studies, based on the 
following ten areas:

•	 Focused information and events 
•	 Site enhancement and maintenance 
•	 Awareness raising and staff training
•	 Outreach and skill development
•	 Empowerment of target group
•	 Coordination and infrastructure 
•	 Base-line data 
•	 Offset costs 
•	 Role models and staffing to reflect tar-

get population
•	 Sustainable legacy

3.3 Preferences

The reviewed studies did cover motiva-
tions and preferences but there was rare-
ly any clear distinction made between the 
specific groups or between participants 
and non-participants. However, some 
general conclusions could be drawn 
based on the majority of studies.

In relation to motivations, it was found 
that ‘fresh air and exercise’ was the pri-
mary motivator for older people and low 
social class groups. This contrasted in 
particular with young people, who ranked 
‘socializing with friends’ in first place.

‘Lack of interest’ was assessed in the 
review as an expression of preference 
(although it could also be considered a 

constraint). The review found that ethnic 
minority groups expressed the greatest 
lack of interest, followed by people from 
areas of multiple deprivation, and then 
young people. The review identified two 
aspects to lack of interest or motivation: 
those associated with cultural setting and 
those with social context. There may be 
no cultural habit of using the countryside, 
for example for some ethnic minority 
groups visiting the countryside for rec-
reation is an alien concept. Alternatively, 
there may be no social context for a visit 
to the countryside; for example younger 
people may perceive the countryside as 
boring or not for them and they may have 
other recreation preferences. 

In relation to ‘activity preferences’ the 
review found that the majority of studies 
either did not specify any particular ac-
tivity, or concentrated only on walking. 
The conclusions on activity preferences 
were therefore not particularly strong, 
but some key points were highlighted. 
All groups place walking for leisure first, 
with this activity being particularly impor-
tant to older people and ethnic minor-
ity groups. Sightseeing and appreciating 
landscape or good views comes second 
over all, with people with disabilities and 
people from areas of multiple deprivation 
showing a particular preference. The third 
most preferred activity over all is observ-
ing nature and particularly by ethnic mi-
nority groups. The more energetic activi-
ties are preferred by young people, as is 
picnicking.

3.4 Multiple group membership

The review considered the effect of be-
longing to multiple groups on motivations, 
experience, and activity preferences. 
However, it was found that only four of 
the selected papers considered the com-
bined effects on constraints and each had 
sampling weaknesses. Therefore, there 
was not enough data upon which to draw 
any firm conclusions.
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4	 conclusIons

There are a number of key conclusions 
and associated questions that have arisen 
from this systematic review of international 
research into low participation by specific 
social groups. 

Firstly, the review has highlighted that 
the research to date has focused predomi-
nantly on constraints, particularly ‘structur-
al barriers’, rather than on ‘motivations’ or 
‘preferences’. Motivations or preferences 
have mainly been considered in relation to 
the desires of current participants, thereby 
reinforcing a continuation of the needs of 
these groups rather than non-participants. 
It appears that there is an assumption in 
the countryside recreation sector that the 
main reasons for low participation are re-
lated to structural barriers (such as poor 
provision of facilities or lack of transport) 
rather than a lack of understanding of the 
preferences of non-traditional participants. 
This in turn suggests that ‘we expect peo-
ple to want what we provide’, rather than 
‘we will provide for what people want’. 
Whether or not the outdoor recreation 
sector is either able, or willing, to initiate 
such an organizational paradigm shift is 
currently subject to debate.

Responding to this issue will raise 
some significant challenges, both within 
the research community, and in the recre-
ation policy and delivery sectors. In par-
ticular, a research program into the pref-
erences of these target audiences will be 
required in order to complement the pre-
vious focus on barriers. A key component 
of this will be to understand the relative 
balance between the ‘pull’ of preferenc-
es and the ‘push’ of constraints. From a 
policy perspective, it is likely that deci-
sions will have to be made as to how far 
‘recreation opportunities’ can be modified 
to accommodate potentially significantly 
different preferences and activities. This 
will need to include consideration of the 
impact of any such changes on existing 
participants.

Secondly, the review has indicated that 
there is little understanding as to whether 
the current inequality in participation is a 
result of under-representation or exclu-
sion. Similar to the assumption that un-
derpins the emphasis on constraints, is 
the implication that the inequality is a re-
sult of exclusion: that these social groups 
would like to participate, but are subject 
to barriers which prevent this. An alterna-
tive view is that a proportion of non-par-
ticipants do not actually wish to take part 
in outdoor recreation, and prefer alterna-
tive leisure time pursuits. This view would 
support the hypothesis that some non-
participation is actually under-represen-
tation rather than exclusion. Determin-
ing the extent of ‘exclusion’, which would 
represent potential, albeit unexpressed, 
latent demand, will be a significant chal-
lenge for recreation research to quantify. 

Finally, the review concluded that 
there is relatively little robust evaluation 
in relation to whether interventions by 
the outdoor recreation sector have been 
successful in overcoming constraints or 
influencing preferences, and whether 
they have therefore led to sustained par-
ticipation from the targeted social groups. 
Although there have been many projects 
aimed at achieving these objectives, 
monitoring has concentrated on the ef-
fects on participation during the duration 
of the project, and not on whether project 
participants have sustained visits to the 
outdoors following the end of the interven-
tion. This will require the development of 
longitudinal evaluation programmes that 
will need to be built in to pilot intervention 
projects.
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Safeguarding rural tourism 
experience. Do different quality 

norms exist?
M. Partalidou, O. Iakovidou

Abstract — Despite the growing body of research on rural tourism in Greece none is focused on managing quality 
experience. Towards this direction visitors’ norms can be of great importance and a rather useful tool in order to 
safeguard the overall experience in rural settings and help everyday managers of rural tourism as well as prac-
titioners and policy makers. Whereas developed in sociology and social psychology, norms have been used as 
an organizing concept in outdoor recreation research and management.  In this paper we try to use this concept 
of visitors’ norms in order to determine what rural tourism should offer for a unique experience. Self administered 
questionnaires were distributed randomly across seven well known rural tourism destinations of rural Greece. Day 
trippers were excluded and sample size was set at 339 rural tourists, according to estimations of the proportion 
of rural tourists to the overall number of visitors at each destination. Personal interview was used and statistical 
analysis gave answers to a multiple set of research questions. 

Index Terms — management, quality, norms, rural tourism. 

——————————   u   ——————————

1	 IntroductIon

Rural environments have a long his-
tory of being used for recreation and 
their beautiful landscapes are becom-

ing increasingly more attractive as a place 
of escape in a stressful and urbanized world 
[1]. Many aspects of rural tourism have been 
elaborated for several years in an extensive 
body of literature related to definitions, rela-
tionship between tourism and agriculture, 
benefits and problems, influences on rural 
community development and economic re-
structuring of rural areas [2]. 

Nevertheless, there are still many ques-
tions unanswered; especially when consider-
ing quality issues. According to Reichel et al. 
[3] quality is acknowledged as an important 

factor for rural tourism development. Local 
traditions must be kept in rural tourism sites 
but “no bugs in the bed” [4]. 

In Greece, the lack of a national policy 
for rural tourism and especially for quality 
management led providers and managers in 
shaping rural tourism services according to  
their personal experiences and definitions of 
quality. This practise did not differentiate ru-
ral tourism from mass tourism patterns and 
therefore failed to satisfy customers and con-
sequently led to business failure [5]. 

The review of the literature shows that the 
individual elements making up a strategy on 
quality must be founded on a thorough un-
derstanding of the customer [6]. Visitors can 
give us an insight on what is presumable in 
rural tourism, in contrast with mass tourism. 
In other words, their norms can be the guiding 
principle for any quality management action. 
The later is the main purpose of this study, in 
which the concept of norms is used in order 
to determine what rural tourism should offer 
for safeguarding a quality experience. 
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2	 rural	tourIsM	In	greece

Rural tourism in Greece is originated by na-
tional and EU initiatives in the late 80ies.  Up 
till now a great number of rural tourism busi-
nesses is scattered all over Greece, offering 
a variety of services. One can find rural tour-
ism accommodation by the simple type of 
“rooms to let”, small hotels, big hotels etc. 
Operators can be either locals or foreigners; 
not necessarily occupied in agriculture.  Farm 
experience or other leisure activities are some 
times incorporated into the product offered 
but not necessarily [7]. 

Great issues under consideration which 
make management decisions even difficult 
are the problems of poor statistical bases for 
total number of rural tourism enterprises and 
overnight stays as well as the predominantly 
domestic character and the great level of am-
biguity in the operator’s attitude towards their 
guests [5].  

Quality has been acknowledged as a vi-
tal attribute towards the development of ru-
ral tourism but there is still no common un-
derstanding of what quality should be and 
how to achieve it. When it comes to rural 
tourism Williams [9] argues that its nature 
raises a number of issues relating to expe-
riencing quality and service delivery.

3	 QualIty	and	norMs	

Quality is an elusive and abstract concept, 
especially when applied to a service context 
is usually intangible and ambiguous [8]. Rural 
tourism can include remote locations, a large 
number of relatively unorganized small busi-
nesses, resource constraints and often a lack 
of management skills as well as the hetero-
geneity of consumer preferences adding to 
a further complexity of quality delivery [9]. In 
fact providers, managers and decision-mak-
ers involved in rural tourism are trying to “bal-
ance on the same time between the values 
of the past and the demands of the present; 
between the expectations of city dwellers and 
the reality of the countryside” [10]. 

According to Balestrieri [11] the most im-
portant concept of quality in rural tourism re-
fers to comfort of the accommodation, beauty 
of the landscape, closeness to cultural and 
architectural sites, appropriateness of build-
ing restoration, furniture adoption and close-
ness to rural life. Others [12] believe that 
quality is mainly focused on the simplicity and 
authenticity of rural people. Fleischer and 
Pizam [13] include the operator’s attitude to-
wards guests. 

But what about different perceptions of 
visitors towards rural tourism quality experi-
ence? Do all attractions and services are im-
portant to all rural tourists? Do visitors have 
different quality norms?

Contemporary literature has answered 
similar questions using the theory of norms for 
a number of other leisure activities (boating, 
hiking) and different settings (national parks, 
rivers, lakes, protected areas, etc). [14]. Pri-
marily developed in the field of sociology and 
social psychology, norms have attracted con-
siderable attention as an organising concept 
in outdoor recreation research and manage-
ment [15].  Visitor’s norms have been used 
to study an expanding range of outdoor and 
wilderness management attributes including 
crowding, ecological impacts and manage-
ment practices [16]. 

In this study norms are used to evaluate 
the importance of a set of potential attractions 
in rural tourism for delivering a quality experi-
ence. 

4	 Methodology

4.1 Study area and sampling 

A focused group discussion by ten ex-
perts determined a set of potential at-
tractions for quality rural tourism expe-
rience: V1=landscape, V2=local people, 
V3=cultural heritage, V4=gastronomy, 
V5=outdoor activities, V6=verbal and 
customs culture, V7= architectural and 
historical heritage V8= accommodation, 
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V9=authenticity, V10=basic infrastructure. 
Data was gathered as part of a survey ad-

ministered in seven well known rural tourism 
destinations in Greece. Due to the lack of offi-
cial data for the actual number of rural tourism 
bed spaces or tourist flows in the study area, 
sample size was set according to estimations 
of the proportion of rural tourists to the overall 
number of visitors at each destination [17]. 

339 self-administered questionnaires 
were distributed randomly in rural tourism 
lodgings. Visitors were asked to evaluate the 
importance of the above attractions in order 
to safeguard that rural tourism feels like rural 
tourism experience! 

4.2 Statistical analysis 

Categorical Principal Component Analysis 
(CatPCA) was used to identify important 
quality norms. It takes into consideration non-
linear relationships, most commonly found in 
sociological researches [18].  By reducing the 
dimensionality of the data to a smaller set of 
uncorrelated components helps interpret a 
few components rather than a large number 
of variables. 

The results of the CatPCA were further 
analysed and used in Two Step Cluster Anal-
ysis; which handles successfully categorical 
and continuous variables [7], in order to pro-
vide answer to the other research question 
of identifying market segments with different 
quality norms. 

5	 study	results	

5.1 Basic Quality Norms in Rural 
Tourism 

The results of CatPCA show that the algo-
rithm stopped after 30 iterations reaching the 
convergence test value (0.00001) excluding 
observations with extreme values. The final 
correlation matrix (Table 1) for the trans-
formed variables suggests, with very few ex-
ceptions, relatively high figures for the corre-
lation coefficient. A three dimension solution 

(with eigenvalues greater than 1) was found 
useful to the model maximizing also the Vari-
ance (52.85%). The large value of the total 
Cronbach’s Alpha (0.901) indicate a reliable 
model. 

Similar loadings along the dimensions in-
dicate a similarity between those variables 
with respect to that dimension Table 2). Large 
loadings (above .500) in each dimension in-
dicate that the variable is associated heavily 
with that dimension.

The first dimension (Q1) separates, with 
relatively large positive scores the variables 
“architectural and historical heritage” “cultural 
heritage” “authenticity” and “verbal and cus-
toms”. The second dimension (Q2) separates 
clearly “basic infrastructure” and “accom-
modation” since those variables are the two 
clumps with very high positive scores. The 
third dimension (Q3) separates only the vari-
able-attraction “outdoor activities”. The results 
indicate that three different set of attractions 
are important for safeguarding a quality rural 
tourism experience. 

5.2 Segmenting rural tourists with 
different quality norms  

Using the three dimensions as continues var-
iables and a set of other ten categorical vari-

taBle 1
correlation Matrix transforMed VariaBles 

Statistical important at *a=0.05  and ** a= 0.01
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ables of basic demographic and other char-
acteristics of the visitors the results of the Two 
Step Cluster Analysis gave us a three cluster 
solution. Of the 339 total cases, 4 were ex-
cluded from the analysis due to missing val-
ues, leaving 325 to distribute. 190 were as-
signed to the first cluster, 96 to the second 
and 39 to the third. 

According to the “by variable” importance, 
produced by the analysis, analysis from the 
centroids, standard deviations and mean val-
ues as well as frequencies we can describe  
the profile of the three segments. 

The dominant segment is that of visitors 
with quality norms towards the unique rural 
experience, male, between 36-55 years old, 
working in private sector, higher annual net 
incomes and travelling with family. Second 

segment is indifferent to quality norms and 
are mostly urban youngsters, between 19-
35 years old, travelling with a companion, 
attracted to isolated destinations. Finally, 
the third segment is visitors with norms for a 
quality leisure experience in rural tourism, are 
between 19-35, of higher educational level, 
still university students, come from all over 
Greece and travel with friends. 

6	 conclusIon

Visitors have a different perception of what 
rural tourism must feel like. The aggregation 
of the important attractions into three sepa-
rate dimensions set also three different qual-
ity norms. Study findings suggest that there 
is the first one for which delivering quality has 
to do with localities, rurality and authenticity in 
the rural tourism experience. This norm is the 
one that clearly separates rural tourism from 
mass tourism due to the fact that is based on 
the special features of the destination and not 
on an homogenised tourism product. Another 
norm that exists is the one referring to tangible 
aspects of quality, most commonly found to 
all forms of tourism. Finally there is the norm 
of quality delivering through the opportunity 
to take part in activities and extreme sports 
offering a very different athletic experience. 

As far as the market segmentation is 
concerned, it seems that the dominant mar-
ket segment is of visitors who think highly of 
the local identity in rural tourism and safe-
guarding their quality experience means 
that special interest must be placed upon 
characteristics of the rural tourism destina-
tion, incorporated into the tourism product. 
Locality and rurality come along with fami-
lies and heavy spenders. 

What remains to be studied is the mini-
mum and maximum acceptable conditions in 
rural tourism experience. More research on 
measurable quality standards that will further 
help everyday management, is also needed.   

taBle 2
coMponent loadings 

In italics and bold large loadings (above 0.500) 
indicating which variable is associated heavily with 
which dimension. 
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Comparison of natural landscapes 
appreciation between Russia and 
Japan: methods of investigation

Elena Petrova, Yoji Aoki, Yury Mironov, Anastasia Petrova, Katsunori Furuya, 
Hajime Matsushima, Norimasa Takayama 

Abstract — The research focusing on the aesthetic evaluation and appreciation of natural landscapes in rec-
reational and protected areas is of great importance. While selecting landscapes for special care and protection 
one should take into consideration not only objective appraisal of their natural peculiarities, significance, and 
usefulness but also their aesthetic features. People belonging to different cultures differ by their landscape pref-
erences due to a number of ethno-cultural factors as well as historical, social, and environmental peculiarities. 
The purpose of this study is to compare the landscapes appreciation in Russia and Japan, in two countries with 
deep-rooted traditions of landscape appreciation. The photo database of landscapes both similar and unique for 
Russia and Japan was made using the same methods. The respondents in both countries are suggested to clas-
sify and group photo images of different landscapes according to their personal perception as well as to estimate 
the attractiveness of given landscapes images. The results of the study will help us to answer: do representatives 
of different cultures – people in Russia and Japan – like similar landscapes due to aesthetic appreciation laws, 
which are common for the whole humanity, and if they don’t – then why not? 

Index Terms — aesthetic evaluation, appreciation of landscapes, landscape preferences in Russia and Japan

——————————   u   ——————————

1	 IntroductIon

Geography and other geosciences 
regard natural landscapes as 
geosystems having common origin 

and development history, homogenous 

basement, the same dominant relief type, 
similar climate and soil conditions, plant 
communities, and local geosystems. 
Geographical, geological, and biological 
studies investigate various natural 
components of landscapes, their 
interrelationships, spatial distribution, and 
temporal development. Ecological studies 
take into account potential resources of 
landscapes and environmental conditions. 
An approach considering not only the 
natural processes and patterns in the 
natural landscapes, but also their aesthetic 
features, which determine emotional 
perception by people of their beauty and 
particular qualities, is relatively new for 
geosciences. 

This approach focusing on aesthetic eval-
uation and appreciation of landscapes is of 
great importance especially for the research 
in recreational and protected areas. While se-
lecting landscapes for special care and pro-
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tection one should take into consideration not 
only objective appraisal of their natural pecu-
liarities, significance, and usefulness but also 
their aesthetic originality, because it is very 
important to preserve beautiful landscapes for 
the next generations. The beauty and attrac-
tion of a landscape for visitors play the most 
important role in choosing natural objects for 
recreational purposes too. The scenic beauty 
and high aesthetic value of a landscape is for 
example one of the key prerequisites for giv-
ing to the territory a National Park status.

The purpose of this study is to compare the 
appreciation on natural landscapes in Russia 
and Japan, in two countries that are situated 
so close to each other but differ so greatly in 
cultural aspects, in two countries, which both 
have deep-rooted traditions of landscape ap-
preciation. 

2	 conceptIon	of	landscape	apprecIatIon

2.1 Factors affecting landscape 
preferences

During the last decades, a large number of 
studies devoted to psychological and aes-
thetic evaluation of landscapes have been 
published [1]. However, the concept of land-
scape appreciation has not yet been defined 
clearly, nor has agreement on methods of 
evaluation, factors of landscape preferences, 
and the steps of the appreciation (i.e., what 
the phenomenon of landscape is, how peo-
ple experience landscape, what attributes 
affect the landscape appreciation and why) 
been found [2]. 

Majority of researchers agree that people 
from various cultures prefer natural environ-
ments better than built or other wise human-
influenced ones. Such phenomenon has 
been interpreted as supporting evolutionary 
theory of human landscape preferences. 
Several studies conclude that similarities in 
evaluations of natural scenes exceed greatly 
the differences across cultures or smaller 
groups [3]. However, some other studies 
recognize individual and inter-group distinc-

tions in environmental preferences within an 
evolutionary framework, in addition to these 
similarities. Thus, both cultural and genetic 
factors may contribute to evaluative respons-
es to environmental types [4]. Bourassa [5] 
suggested that the difficulties in understand-
ing landscape derive from human evolution, 
being affected by both ontogenesis and phy-
logenesis. He proposed the need for three 
steps of clarification: biological, cultural, and 
personal landscape acquisition. 

It was ascertained that two kinds of re-
spondents’ attributes could influence on land-
scape preferences [2]. The first involves iden-
tities of a human group, e.g. the nationality, 
human race, living environment, gender, age, 
etc.  The second includes individual charac-
teristic, e.g. hobby, social location, personal 
history, educational level, professional inter-
ests, etc. According to the famous Russian 
ethnologist and the founder of ethnogeny 
theory Gumilyov [6], ethnos and its land-
scape surrounding are indissoluble, so this 
relationship can influence upon people ap-
preciation of the world as a whole and natural 
landscapes in particular. 

With regard to the authors cited above, 
in our conception of landscape appreciation 
we assume that people belonging to differ-
ent cultures differ by their landscape pref-
erences due to a number of ethno-cultural 
factors as well as historical, social, and en-
vironmental peculiarities. The “outside view” 
of another culture representatives allows us 
to see unusual in usual, to assess original-
ity and beauty of familiar landscapes, and 
to find out new aesthetic features. A good 
example is the effect that Russian literature 
made on the forest landscapes in Japan. In 
Meiji era, Japanese writers became inter-
ested in Russian literature and translated 
some novels into Japanese. The poetic 
descriptions of forest by Russian writers 
helped them to see the beauty of decidu-
ous forests surrounding Tokyo City, called 
Musashino, and to praise it in their works 
[7], though in previous time people in Japan 
used the forest (zokibayashi in Japanese) 
only for firewood without regarding any 
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aesthetic value in it. In that way, Russian 
appreciation of forest landscapes was the 
first step to starting of preservation of these 
natural landscapes in Japan.

2.2 Russian traditions of natural 
landscapes appreciation

The Russian philosopher Berdyaev referred 
to the power of space over the Russian soul. 
He said, that scenery of Russian land and 
“scenery” of Russian soul were insepara-
bly linked [8]. According to him, landscape 
thinking is natural for Russian ethnos, and 
it is caused mainly by immensity of Russian 
expanses. The Russian writer Bunin [9] also 
believed that Russian people “are liable pri-
meval to influences of nature”. 

From ancient time, people in Russia 
worshiped remarkable natural objects and 
landscape components (high hills, rocks, 
lakes, rivers, forest, big trees, large stones, 
etc.). For example, people in Pereslavl-Za-
lessky (Central part of Russia) worshiped 
the “blue stone” – a boulder of glacier ori-
gin lying on the lakeside. Even nowadays, 
some people believe in his wonder-working 
forces, that is how strong these beliefs are. 

While choosing a cloister site or a place 
to settle, people traditionally took into ac-
count its natural surroundings, they pre-
ferred attractive landscapes and beautiful 
view. 

A question of spiritual harmony of Rus-
sian people with Nature is among favorite 
themes of Russian classic literature. Fa-
mous Russian writers such as Ivan Turge-
nev, Anton Chekhov, Ivan Bunin, Lev Tolstoj, 
etc. devoted many high-sounding words to 
this theme. The poetic descriptions of Rus-
sian natural landscapes are also traditional 
for Russian literature. The best examples of 
such descriptions one can find in the works 
of Turgenev, Prishvin, Paustovsky, etc. 

Russian paintings and music also reflect 
this love to Nature. There are many Russian 
folk songs and classical musical compositions 
about nature (for example, “The Seasons” of 
Tchaikovsky). Some Russian artists special-
ized in drawing landscapes: everyone knows 

the names of Shishkin and Ayvazovsky, but 
there are also many others.

2.3 Japanese traditions of natural 
landscapes appreciation

The Japanese people highly appreciate the 
nature and its phenomena. It’s essential for 
Japanese to pay respect to natural objects 
(mountains, trees, lakes, etc.) and to land-
scape places, many of which are well known 
throughout Japan for their scenic beauty: for 
example, Yoshino Mountains are extremely 
famous because of Cherry blossom trees; 
hundreds of Japanese visit the area every 
April for admiring them. These traditions of 
natural phenomena and scenery admiration 
are reflected in poetry, paintings, and in peo-
ple every day life – some traces can be found 
even in Japanese language. There exist spe-
cial words such as hanami (which means “ad-
miration of flowers”; having in mind “to look at 
the flowers and enjoy”), tsukimi (“admiration 
of moon”), yukimi (“admiration of snow”). One 
can say there is an aesthetic cult for flowers, 
moon, and snow in Japan, which include spe-
cial features and traditions [10].

The Japanese people often try to imi-
tate nature in their garden. There are 
stone garden, water garden, moss garden, 
and scenery garden as a whole. The main 
components of these gardens are sym-
bolic; they form a metaphorical landscape 
that evokes associative aesthetic appre-
ciation.

Japan’s indigenous religion Shinto, what 
means “the Way of the Gods”, is an animistic 
belief system. It worships not only anthropo-
morphic deities, but also the spirits of awe-in-
spiring elements of nature, especially certain 
mountains and trees. Some Shinto shrines, 
like Miwa Shrine (Nara Prefecture) and Tsu-
kubasan Shrine (Ibaraki Prefecture) have as 
their central object of worship the mountains 
behind them [11]. In the case of Tsukubasan 
Shrine, Mt. Tsukuba is the god of the Shrine. 
Nature is sacred; to be in contact with nature 
is to be close to the kami, meaning gods or 
spirits. For example, Mount Fuji is regarded 
as the spirit of a particular place. 
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The landscape appreciation of Japa-
nese was greatly affected by the western 
cultures after the opening of their country 
at the end of Edo era, i.e. the middle of 
19 century. The landscape appreciation 
popularized in Europe including the appre-
ciation of Russian cultures was introduced 
to Japanese and it changed the way of 
landscape appreciation of Japanese com-
pletely. Then Japanese has three types 
of landscape appreciation in their culture, 
e.g. the traditional landscape apprecia-
tion on natural phenomenon, the Chinese 
landscape appreciation of “Sansui paint-
ings” including “Eight Views” and the west-
ern landscape appreciation.

3	 Methods

Taking into consideration both Russian and 
Japanese traditions of natural landscapes 
appreciation, we will try to find out differences 
between aesthetic evaluation of landscapes 
by representatives of both cultures. Very im-
portant point of our research is method of 
visual landscapes presentation. In the early 
stages of landscape studies in Russia, Japan, 
and other countries, the on-site approach 
prevailed, when respondents visited the sites 
and described their impressions. However, 
this approach limited the number of respond-
ents, visits, and sites that could be used [1]. 
Thus, we have chosen another approach fo-
cusing on the use of colour pictures. At the 
first step of our investigation, we have made 
a photo database of natural landscapes. Both 
Russian and Japanese researchers have 
been taking pictures of landscapes both simi-
lar and unique for Russia and Japan using 
the same methods of taking pictures. All the 
pictures were taken at eye level, with a focal 
distance of 28-35 mm (in equivalent of 35 mm 
film camera) that corresponds to spanning 
angle of human eye. Then we have selected 
landscapes images for the questioning. The 
selected photo images were printed in post 
card format for respondents’ conveniences. 

The next step of investigation is forming 

respondent groups in different regions of 
Russia and Japan similar by their age, edu-
cation, and social level in order to reveal 
their landscape preferences resulting from 
ethno-cultural reasons. 

Additionally, a questioning will be carrying 
out. The respondents in both countries are 
suggested to classify and group photo imag-
es of different landscapes according to their 
personal perception, give their appraisal for 
every obtained group, and explain their clas-
sification criteria as well as to estimate the at-
tractiveness of given landscapes images. 

4	 results	expected

Our research project is not finished yet. We 
are expecting to obtain the first results this 
autumn. Using the methods referred above, 
we will try to answer the following questions: 
do representatives of different cultures – peo-
ple in Russia and Japan – like similar land-
scapes due to some aesthetic appreciation 
laws, which are common for the whole hu-
manity, and if they don’t – then why not?

The results of the study will help us to find 
out: 1) new criteria for protection of natural 
landscapes with consideration of aesthetic 
features basing on comparison of their appre-
ciation and evaluation by the Russians and the 
Japanese; 2) the most aesthetically valuable 
and attractive components of landscapes for 
the purpose of their protection and careful use 
basing on comparative analysis of landscape 
preferences of the two cultures representa-
tives; 3) new developed classification of natural 
landscapes according to their attractiveness.

conclusIon

We are now at the entrance of clarifying land-
scape appreciation. We hope that our results 
will be helpful for finding a common and con-
sistent scientific language for landscape ap-
preciation to assist comprehension between 
cultures and across linguistic boundaries, to 
understand better the world surrounding us, 
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the world we live in and have to protect and 
keep in its complete beauty for the genera-
tions to come.
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Walking trails in recreational and 
protected areas: an exploratory 

study of the tourist’s perception of 
natural areas

Áurea Rodrigues, Elisabeth Kastenholz and Apolónia Rodrigues

Abstract — Nowadays, there is a growing demand for leisure, recreation and tourism activities in nature, with 
hiking being one of the most popular activities. Walking on a trail through nature, besides providing contact with 
nature, fruition and relaxation, also constitutes an effective way of interaction between men and nature that could 
awake an increased environmental awareness (Siqueira, 2004). However, tourists that visit natural areas are not 
a homogeneous segment (Wight, 2001). Specific motivations and personal characteristics make people look for 
natural areas with different desires. This understanding is very important for those responsible for the planning 
and management of natural areas. In this context there are two sides to be considered: supply and demand. One 
of the most efficient ways to manage flows of visitors in natural environments focuses on the careful design of 
walking trails. However, for that development to be planned and managed in a sustainable manner it is necessary 
to know the hikers’ profile. This paper presents the results of an exploratory survey of Portuguese and foreign 
hikers in Portuguese natural areas of different landscapes. Differences between the national and international 
visitor group could be identified as far as environmental preferences and nature perception is concerned, implying 
differentiated destination marketing strategies for protected areas.

Index Terms — Hiking, destination marketing, visitor survey, market analysis, natural areas

——————————   u   ——————————

1	 IntroductIon

According to UNWTO [23] tourism 
has become a major economic 
sector since the second half of the 

twentieth century and all indicators show 
that it will continue growing in the years 
to come. The relevance of the sector is 
reflected not only by its economic impacts, 

but also by its consequences on a social, 
cultural and environmental level, namely 
by its potential to balance inter-regional 
development, to value and help preserve 
cultural and environmental heritage as well 
as to enhance the well-being of the local 
residents’ population, aiming at a sustainable 
development of the destination. 

The growth of tourism has led to a diversi-
fication of tourism products and destinations 
with increased demand for nature tourism. 
On the other hand, tourists are becoming 
increasingly sophisticated in their demands 
especially in terms of having meaningful 
experiences, including aspects of such as 
cultural authenticity, contacts with local com-
munities and learning about fauna and flora, 
special ecosystems, natural life in general 
and its conservation. Hiking could be one of 
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the major activities that can be undertaken in 
a natural protected area. Consequently it is 
important for those responsible for the plan-
ning and management of natural areas to 
know the characteristics of hikers. This paper 
presents the results of an exploratory survey 
to Portuguese and foreign hikers in Portu-
guese natural areas with different landscapes 
in North, Central and Southern Portugal.

Most of the respondents prefer landscapes 
with water features. Comparing portuguese 
hikers with those of other nationalities we 
found some significant differences concern-
ing their behaviour, environmental attitudes 
and behaviour in the holidays context. These 
results may contribute to the development of 
walking trails as touristic infra-estrutures with-
in a perspective of sustainable management, 
based on the capacitiy of adaptation to the 
preferences of each group.

2	 protected	areas	and	hIkIng	tourIsM

In all parts of the world, people have devel-
oped ways to seek a balance between the 
interest of individuals and the larger interest 
of society. Many societies throughout his-
tory have recognized certain geographical 
areas of special importance and some have 
protected those areas against the abuse of 
individuals through religious sanction [15]. 
Since the nineteenth century the industrial-
ized countries and governments began to 
set aside areas of particular scenic beauty or 
uniqueness exclusively for conservation [9]. 

During the 20th century, the world’s pro-
tected areas increased from 5 to 200 million 
hectares, and today represent 12% of the 
total land area of the globe (UNEP-WCMC, 
2005 in [9]). According to CBD (Convention 
on Biological Conservation) [31] a protected 
area is “a geographically defined area which 
is designated or regulated and managed to 
achieve specific conservation objectives”. 
But the definition of the IUCN World Commis-
sion on Protected Areas [30] is more precise 
with respect to what is protected: “An area of 
land and/ or sea especially dedicated to the 

protection and maintenance of biological di-
versity, and of natural and associated cultural 
resources, and managed through legal or 
other effective means”. In practice, protected 
areas are managed for a wide variety of pur-
poses which may include: scientific research, 
wilderness protection, preservation of species 
and ecosystems, maintenance of environ-
mental services, protection of specific natural 
and cultural features, tourism and recreation, 
education, sustainable use of resources from 
natural ecosystems, and maintenance of cul-
tural and traditional attributes.

According to Green and Pane [5] there are 
over 1,388 different terms known to be used 
around the world to designate protected are-
as, each of which is defined within respective 
national legislation with respect to its objec-
tives and legal protection. Most of them have 
been marked off, interpreted, museumlized 
and labelled for touristy purposes and society. 
Many areas have become tourism products 
and had been sold as tourism attractions. 
Several studies [9], [6], [23], [29], [17], [32] 
state that the designation of protected area 
results in rapid increase in recreational use. 
Walking trails are a tool that can be used for 
managing the resulting visitor flows in natural 
areas. 

This walking trail may be used in the con-
text of leisure and recreation of the local pop-
ulation, but may also be considered part of 
a tourism product [14]. In this context it can 
be viewed as a relatively inexpensive infra-
structure, which corresponds to the new or 
renewed trends in tourism demand. 

The walking trail permits the tourist the de-
velopment of an activity in direct contact with 
nature, thereby making it fit well into tourism 
forms based on nature as the main attraction, 
such as ecotourism. It may represent a chal-
lenge and thereby be integrated into adven-
ture tourism. It may further permit direct con-
tact with local communities and the existing 
heritage along the way and thereby be part of 
a cultural tourism offer.

The walking trail may thus complement 
other tourism activities and sustain the de-
mand of tourism businesses, such as those 



MMV4 proceedings - perceptions and preferences

205

related to accommodation, restaurants, 
handicraft shops and enterprises offering 
sports or recreational activities. Tourism de-
velopment around the hiking theme may 
correspondingly provide economic benefits 
for the local population, while simultane-
ously furthering the preservation of natural 
and cultural heritage, thereby fostering sus-
tainable tourism principles. The number of 
pedestrians or hikers in Europe is relatively 
large. To name an example, about 30% of the 
Swedish population is used to walk through 
the forest and in the countryside and about 
50% of the British also regularly walk in natu-
ral surroundings [13]. A study undertaken by 
Mintel [16] showed that the European market 
of adventure tourism is growing and that the 
core product being developed for this market 
in Europe is the walking trail or packages that 
include it as a main ingredient. 

In Portugal hiking was first associated 
with the camping movement and has never 
assumed the relevance and popularity as in 
countries like France or Great Britain. The ac-
tivity has been practised on a variety of trails, 
but it was only by 1997 that the first walking 
trail was officially registered in the country [4]. 
Portugal is actually a country where the “sun 
and beach” leisure and tourism activities pre-
vail, but it also disposes of a series of nature 
resources that should be most adequate and 
interesting for hiking. 

The discovery of this activity may actually, 
in a context of developing rural and natural 
destinations, represent a source of alterna-
tive income for the increasingly marginalized 
interior regions of the country, contributing 
to new dynamics and help to fix the young 
population, attracted to the more urbanized 
coastal zones. On the one hand, it may foster 
traditional trade in these areas, but also the 
development of companies developing rec-
reational programs, restaurants and accom-
modation units. It may further be a source of 
direct employment and income, for example, 
through the employment of those respon-
sible for designing, sing-posting and main-
taining the trails, according to international 
norms, those who will undertake the field-

work needed to study the landscape and ex-
isting resources to integrate into these trails. 
Once designed and conveniently prepared, 
the trails need to be promoted, good quality 
information must be produced (e.g. maps), 
and interpretation facilities and activities de-
veloped and continuously provided.

The walking trail- based tourism product 
may be viewed as a very complex and het-
erogeneous product, aggregating elements 
quite diverse in nature. For once, there are the 
before-mentioned more commercial aspects 
of supply. However, on the other hand, the 
relevance of the so-called “free goods” which 
are not commerciable, like the landscape, 
natural and cultural heritage elements inte-
grated in these trails must be stressed, since 
these resources constitute the main part of 
the product. These are elements, the value of 
which is difficult to assess and many of which 
pertain both to the private and public sector. 
Correspondingly, they depend frequently on 
an effective cooperation between diverse 
entities, such as municipalities, associations 
and private economic agents. In this context, 
the development of a management process 
based on partnerships is most important. 

Being the walking trail an infrastructure 
that may cause economic, socio-cultural and 
environmental impacts, it is further important 
to foresee and possibly avoid any poten-
tial negative impacts, trying to maximize the 
positive outcomes. Market studies and those 
focusing on the identification of carrying ca-
pacities may be relevant contributions to this 
concern. In the present article, a market anal-
ysis is presented focusing on both the nation-
al and international effective market attracted 
to walking trails in Portugal.

3	 an	exploratory	study	about	pedestrIanIsM	
In	portugal

In the context of an exploratory study, 300 
questionnaires were administered in the fol-
lowing way: 100 “non-hiking” Portuguese, 
100 Portuguese hikers and 100 hikers from 
other nationalities. However, in this paper we 
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focus on analyzing the profile, attitudes and 
behaviors of the hikers interviewed, trying 
to identify differences between the domestic 
and foreign visitors of Portuguese walking 
trails. For this purpose, respondents were in-
terviewed on several walking trails located in 
geographical areas with different landscapes 
in the North, Center and South of the coun-
try, namely in the Gerês National Park (North 
Portugal), the Serra da Estrela Natural Park, 
São Jacinto, Buçaco, Arouca (Central Portu-
gal) and in Borba (the Alentejo).

The questionnaire aimed at obtaining in-
formation concerning:
- The respondents’ socio-demographic pro-

file (nationality, district of residence, habi-
tat, gender, level of education, occupa-
tion); 

- The respondents’ general holiday behav-
ior (spread of holidays along the year, 
activities undertaken during the holidays) 
and general holiday motivation; 

- The respondents’ environmental prefer-
ences and ecological sensitivity; 

- The respondents’ behavior related to the 
specific hiking trip (motivation for hiking, 
main source of information for choosing a 
trail, main means of transportation, consti-
tution of travelling group, organization of 
trip, accommodation, distance of walking 
trail, pattern of expenditure, important fea-
tures for visiting a walking trail);

- As well as factors restraining respondents 
from hiking.
Responses were obtained from a survey, 

with direct administration of questionnaires at 
the presence of an interviewer. In an attempt 
to avoid biases there was a concern about 
diversifying the walking trails included in the 
approach, trying to interview all hikers that 
were encountered on specific days on these 
trails. The approach may thus be considered 
a cluster sampling procedure, with clusters 
defined by space and time, which may be 
considered an appropriate approach for sam-
pling tourists and visitors, given the lack of 
prior statistical information about the universe 
under study [11].

The data was then analyzed with the sta-

tistical program SPSS (version 11.0). A uni-
variate analysis was undertaken, analyzing 
distributions and indicators of central tenden-
cy (means and standard deviations), when-
ever possible. Bivariate analysis was also 
undertaken for identifying relations between 
variables, using the following techniques: the 
Chi-Square test, in case of nominal variables 
and the non-parametric test Mann-Whitney, 
in case of ordinal variables.

Apart from this, a principal components 
analysis was carried out in order to identify 
the underlying dimensions of a series of items 
used to measure environmental sensitivity. 

3.1 Global survey results 

Respondents present, globally, the following 
socio-demographic characteristics:
•	 Gender: approximately balanced distribu-

tion between men and women;
•	 Age: respondents were in their large ma-

jority situated in an age range of between 
25 and 54 years;

•	 Level of education: 63% owned a title of 
higher education;

•	 Occupation: mostly top or mid manage-
ment (29.3%), students (19.6%) or service 
and industry employees;

•	 Place of residence of Portuguese hik-
ers: mainly Central Region (56%);

•	 Nationality of foreign hikers: basically 
Europe (98%), namely French (54%), 
Dutch (11%), German (9%) and English 
(9%);

•	 Habitat: 58.5 % live in cities.

The main holiday motivation indicated 
was “escaping daily life” (49.5%).

Respondents further referred to the 
following general holiday behavior:
•	 months of holidays: holidays were most 

frequently spent in the summer months;
•	 week-end-breaks: all along the year;

When hiking respondents reveal the 
following behavioral patterns:
•	 Main motivations are linked to the enjoy-

ment of nature: “to observe and enjoy the 
beauty of the landscape”, “to breath pure 
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air” e “to know and interpret nature in an 
involving way”

•	 Respondents base themselves on infor-
mal information sources for collecting 
data on walking trails, specifically “recom-
mendations by friends and relatives”;

•	 The main means of transportation used 
to travel to the walking path visited is the 
car (the own or a rented one);

•	 Group constitution: respondents tend to 
hike either with friends or in a couple;

•	 Trip organization: a large part of respond-
ents did not undertake any previous plan-
ning of the hiking trip;

•	 Accommodation: hikers, staying over-
night, reveal a preference for camping 
sites;

•	 Pattern of expenditures: large part of hik-
ers spent some amount of money on the 
site visited, however to a limited degree, 
with expenditure levels being mainly “up to 
10 euros” as well as varying between “10 
and 25 euros” per day;

•	 Distance of the visited trail: respondents 
tend to prefer short-range walking routes 
(PR) 

•	 Factors motivating hiking on a specific 
trail: hikers value particularly aspects such 
as: “quality and conservation of the land-
scape”, “existence of information about 
the trail”, “well-signed trail” and “silence”.

•	 Factors that may constitute an obsta-
cle to using a specific walking trail: the 
main aspects identified as potential obsta-
cles were associated with safety, namely 
the items: “to walk through very dangerous 
places”, “difficulty of assistance in case of 
accident” e “lack of security of the trail”;

•	 Factors that might be improved in a 
walking trail: respondents revealed also 
in this dimension a large concern about 
the trail’s safety, specifically reflected in 
the item “in case of disorientation or acci-
dent existence of control/ security”

Globally, respondents associated sensa-
tions such as serenity, relaxation, tranquility 
and fun with nature, revealing mostly positive 
feelings. However, some aspects revealed a 

more pronounced dispersion in answers, as 
in the case of associating enigma, suspense 
or even fear.

It was further possible to identify a factorial 
structure reflecting diverse dimensions of en-
vironmental perception, based on a Principal 
Components Analysis of the total of 300 re-
sponses to a series of 24 Likert-type scales, 
indicating diverse items of environmental per-
ception, identified in literature about environ-
mental psychology [20], [10]. 

references

[1] Gonçalves, J., Percursos Pedestres de Portu-
gal – passo-a-passo, Federação Portuguesa de 
Campismo, Instituto Nacional do Desporto, Lis-
boa, 2002

[2] Green, M. and Paine, J., State of the world’s 
protected areas at the end of the twentieth cen-
tury, paper presented at “Protected Areas in the 
21st Century: From Islands to Networks”, Albany, 
Australia, Nov. 24-29, avaiable on line http: www.
unep‑wemw.org/protected_areas/albany.htm, 
(consulted in 1/06/08), 2007

[3] Hall, M, “World heritage, tourism and implemen-
tation : what appens after listing?”, in Managing 
world heritage sites, A. Fyall and A. Leask, eds., 
pp. 18-32, Oxford: Butterwoth-Heinnemann, 2006

[4] Hill, M. M. e Hill, A., Investigação por ques-
tionário, Ed Sílabo, Lisboa, 2000

[5] ICEP, Turismo, indústria de futuro, in Informar 
(Portugal e o UEFA EURO 2004, uma vaga de 
oportunidades), ICEP, Portugal, 2004

[6] K. Ghimire; M. Pimbert and United Nations Re-
search Institute for Social Development, Social 
Change and Conservation, Earthscan, 1997

[7] Kaplan, R., The Green Experience, in Human-
scape: environments for people, Ed. Stephen 
Kaplan and Rachel Kaplan, University of Michi-
gan, 1982

[8] Kastenholz, E., The role and marketing implica-
tions of destination images on tourist behaviour: 
the case of Northern Portugal, Dissertação de 
Doutoramento/ Universidade de Aveiro, umi dis-
sertation service, 2002

[9] Kastenholz, E., “«Management of Demand» as a 
Tool in Sustainable Tourist Destination Develop-
ment”, in Journal of Sustainable Tourism, Vol 12 
(5), pp.388-408, 2004

[10] Kouchener, F. and Lyard J., A valorização do 
turismo de passeio pedestre nos territórios ru-
rais – Guia pedagógico sobre elaboração e ex-
ecução de um projecto de passeio pedestre, Ob-
servatório Europeu LEADER/ AEIDL, 2000



Áurea rodrigues et al.: walKing trails in recreational and protected areas: an exploratory study of tHe 
tourist’s perception of natural areas

208

[11] Lane, B. (1999) Trails and Tourism: the miss-
ing link – issues in partnering with the tourism 
Industry: A European perspective, avaiable on 
line http://www.americantrails.org/resources/
economics/TourismUKecon.html (consulted in 
10/06/03)

[12] McNeely, J.; Harrison, J and Dingwall, P., Pro-
tecting nature: regional reviews of protected ar-
eas, 1992 , Caracas, IUCN, 1994

[13] Mintel, “European Adventure Travel – special 
length focus”, Travel and tourism analyst, Oc-
tober 2003, in Travel and Tourism Analyst, nº 5, 
Mintel, 2003

[14] Hall, M and Piggin, R., “Tourism Business Knowl-
edge of World Heritage Sites: a New Zealand 
case study”, International Journal of Tourism Re-
search, Vol. 4, pp. 401-411, 2001

[15] Rambler’s (2003) Walking in Great Britain in 
http://www.ramblers.org.uk, 2003

[16] Reinius, S. and Fredman, P., “Protected areas as 
attractions”, Annals of Tourism Research, Vol 34 
(4), pp 839-854, 2007

[17] Russel, James A. e Lanius, Ulrich F., “Adapta-
tion Level and the Affective Appraisal of environ-
ments”, Journal of Environmental Psychology, 
Vol 4, pp 119-135, 1984

[18] Serrão, L., Trekking, Canyonning e Salto de Pon-
tes, Temas e Debates, Lda, Lisboa, 1997

[19] Solnit, R.(2000) Wanderlust: a history of walking, 
Penguin Books 

[20] Weiler, S. and Seidl A., “What’s In a Name? Ex-
tracting Econometric Drivers to Assess the Im-
pact of National Park Designation”, Journal of 
Regional Science, 44(2), 245-264., 2004

[21] Aaker, D. A.; Day G. S., Marketing Research, 
Fourth Edition, Wiley, 1990

[22] Bruzek, M., Rapport d’activité 2002, FFRP, 
12/04/03, Paris, 2003

[23] Buckey, R., “The effects of World Heritage Listing 
on tourism to Australian national parks”, Journal 
of Sustainable Tourism, Vol 12, pp. 70-84, 2004

[24] Chistie, M. and Matthews, J., The economic and 
social value of walking in England, in http://www.
ramblers.org.uk, 2003

[25] WTO, Sustainable Development of Tourism 

– facts and Figures , in http://www.world-tourism.
org , 2003

[26] Eagles, P; McCool, S. and Haynes, C., Sustain-
able tourism in protected areas: Guidelines for 
planning and management, UICN, 2002

[27] IUCN, 1993 United Nations Listo of National 
Parks and Protected Áreas, IUCN, 1994

[28] Ravenel, R. and Redford, K., “Understanding 
IUCN Protected Area Categories”, Natural Areas 
Journal, Vol. 25 (4), pp. 381-389, 2005

[29] Eagles, P. and McCool, S., Tourism in National 
parks and Protected Areas, 2002

Aurea Rodrigues is a Professor in Tourism at the 
Gaya Polytechnic Institute (Vila Nova de Gaia- Portu-
gal). She holds a Degree in Tourism Management and 
Planning and a Master’s Degree in Tourism Manage-
ment and Development from the University of Aveiro 
and is at present lecturing at the ISPGaya, where 
she also coordinates the undergraduate programme 
in Tourism and also a PhD Student at University of 
Aveiro. Her research interests include rural, nature 
tourism, sustainable tourism, consumer behaviour in 
tourism.. 

Elisabeth Kastenholz is a Professor of Marketing 
and Tourism at the University of Aveiro (Portugal). She 
holds a Degree in Tourism Management and Planning 
from the University of Aveiro, an MBA from the Univer-
sity of Oporto and a Doctoral Degree in Tourism, also 
from the University of Aveiro. Her research interests 
include rural, nature and sustainable tourism, tour-
ism destination marketing and consumer behaviour in 
tourism. She is at present the coordinator of the un-
dergraduate programme in tourism at the University 
of Aveiro. 

Apolónia Rodrigues is Coordinator of the European 
Network of Village Tourism | Genuineland and Na-
tional Expert of Sustainability at the TSG, DG Enter, 
European Commission. She holds a Degree in Tour-
ism Management and Planning from the University of 
Aveiro. Her research interests include networks, rural, 
nature tourism and sustainable tourism.



MMV4 proceedings

policy





211

What do people want in National 
Landscapes

Martin Goossen

Abstract — The European Landscape Convention (ELC) is the first European Treaty that is aimed specifically 
at the landscape. The aims of this Convention are to promote landscape protection, management and planning. 
A main point is that the landscape contributes to the shaping of local cultures. Landscape is a basic component 
of European nature and cultural heritage. Landscape contributes to the well-being of people and the strengthen-
ing of the European identity. This produces everyone rights and responsibilities for protection, management and 
planning of the landscape. The ELC promotes the involvement of citizens at “their” landscape and stimulates the 
regional and national governments in Europe to create good conditions for the development and the manage-
ment of the landscape. The ELC cover all landscapes, urban or rural, nicely or ugly. On the 10th of June 2005 the 
Dutch minister of Agriculture, Nature and Food quality announced that The Netherlands will ratify the European 
Landscape Convention. The Dutch landscape policy has been renewed and is entirely in line with this Convention. 
There are 20 National Landscapes in the Netherlands, which cover approx. 25% of the surface. In the Netherlands 
important spatial changes are in preparation, varying from new house construction projects to catching the impact 
of climate change. So involvement of citizens is very important. Therefore the government was interested in the 
opinion of inhabitants of these National Landscapes, and what their attitude is and what their preferences are. An 
on-line research with 4000 respondents was carried out to give the answers. The most important result is that the 
inhabitants agree with the policy. Their attitude is that (economic) development must continue, but with great care 
of the typical characteristics of the landscape. The preferences depend on the different recreation motives, but the 
desire for nature development is very popular.

Index Terms — European Landscape Convention, protection, policy, Netherlands.
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The European Charter for 
Sustainable Tourism (ECST) 

integrated with other voluntary tools 
can facilitate a more effective tourism 

management in Natural Parks
Lucia Naviglio

Abstract —The European Charter for Sustainable Tourism (ECST), promoted by Europarc in EU protected ar-
eas, considers the natural resources conservation as the reason for tourist attractiveness and tourism economy. 
The main goal is to create a network between public and private subjects in order to individuate and to promote 
new sustainable tourism offers and to define common, shared, strategies and action plans able to improve local 
economy preserving natural resources. The ECST implementation can be improved by using procedures and 
approaches typical of other voluntary tools like ISO 14001/EMAS and Local Agenda 21 (LA21). In particular, the 
environmental analysis should be more addressed to the existing relationships between pressures produced by 
tourism and other human activities and the state of the environment (the DPSIR scheme proposed by EEA could 
be useful for that). A evaluation of criticisms and a rank of priorities should be introduced in the process (as in ISO 
14001) and local stakeholders involvement can be referred to LA21. ISO 14001/EMAS should provide references 
also for monitoring plans and for the management of procedures aimed at using the “park logo” (http://qualitypark.
casaccia.enea.it) as award for best practices. 

Index Terms — sustainable tourism, protected areas, voluntary tools, public/private shared strategies

——————————   u   ——————————

1	 IntroductIon

Tourism fluxes in Natural Parks and, 
generally, in areas with high ecological 
values, can strongly affect the 

environmental quality and biodiversity. Tools 
able to promote tourism and to control its 
pressures at the same time could be useful 
for an effective territorial management.

Voluntary tools for sustainability are those 
standards, methods and approaches which 

can be followed by private or public sub-
jects in order to improve the environmental 
performances and, as a consequence, the 
environmental quality. They help to go be-
yond the requirements of the international 
and national laws and to spread sustain-
able behaviours. 

The European Charter for Sustainable 
Tourism (ECTS), promoted by Europarc, 
the Federation of European protected ar-
eas, is a specific voluntary tool created for 
managing tourism fluxes in natural parks. 
Other tools useful for tourism management 
are 1) the international standard ISO 14001 
which introduces the Environmental Man-
agement System (EMS), 2) the European 
regulation EMAS (761/2001/CEE – Envi-
ronmental Management and Audit Scheme 
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- which uses the ISO 14001 as system), 
and 3) Local Agenda 21 (LA21).

All of them have common items: a general 
statement (strategy, policy) as starting point, 
to stress the importance of communication, 
to ask for training (in order to improve qual-
ity in management, service and products), 
to require a final plan for actions (named 
“Environmental Programme” in ISO 14001 
and EMAS, “Plan for sustainable tourism” in 
ECTS and “Plan for local actions” in LA21) 
and to promote awareness and involvement 
of local stakeholders, in order to share strate-
gies and plan for actions between public and 
private subjects. 

Some are more “strategic” tools, like LA21 
or ECST, because they ask public or private 
organisations to achieve a stated objective, 
like sustainable tourism (ECST) or the im-
provement of the environment condition and 
human life quality (LA21), without giving spe-
cific procedures. ISO 14001 and EMAS are 
more “operational” explaining how to reach 
the stated goals and listing the requirements 
to be followed according a “process” ap-
proach 

2	 voluntary	tools	sIMIlarItIes	and	
dIfferences	

The European Charter for Sustainable Tour-
ism (ECST) is the application of the World 
Charter for Sustainable Tourism, established 
in Lanzarote in 1995, to protected areas in 
order to produce an effective and sustain-
able tourism management. The core of the 
Charter is a Strategy for sustainable tourism 
shared with local stakeholders (mainly tour-
ism operators) and a common Plan for Ac-
tion based on the results of an analysis of the 
environmental and tourism constraints and 
opportunities. The ECST requires a stake-
holder participation but do not clearly ask the 
establishment of a Forum organised accord-
ing stated procedures. Moreover, the ECST 
does not give a clear method for the analysis 
of the relationships between the state of the 
environment and tourism, the assessment of 

priorities and on how effectively manage ac-
tions and processes. 

The EMS, being an operational tool, 
strengths very much the “process approach”. 
An evaluation of the environmental analysis 
results is required in order to check the “sig-
nificance” of the environmental impacts and 
of the “environmental aspects”: pressures 
on the environment originated by the human 
activities. The EMS allows an organisation to 
have a list of priorities useful for individuating 
the short- and long-term targets and objec-
tives to include in the Environmental Pro-
gramme. It facilitates also the individuation of 
the steps the organisation must undertake in 
order to improve its environmental perform-
ances. Unfortunately no specific, common 
methods for the environmental analysis and 
for the evaluation procedure are proposed by 
ISO 14001 and EMAS regulation.

LA 21 stresses the importance of sharing 
common principles (the Aalborg Charter) and 
a plan for action with local stakeholders. The 
Forum is the place where public and private 
organisations discuss and share policies and 
objectives. LA21 is based on the results of an 
environmental analysis too. The major prob-
lem affecting LA21 effectiveness is that no 
criticisms assessment is required and often 
the list of priorities is established by the Fo-
rum participants independently from the en-
vironment analysis results. Another problem 
is that A21 does not require procedures for 
monitoring the activities effectiveness and the 
Plan for Action results. Therefore, many or-
ganisations which approached sustainability 
tools, implemented an EMS after LA21 in or-
der to better manage the process. The Forum 
and stakeholder involvement is a very inter-
esting step of LA21. It can be useful in the 
EMS implementation too, for obtaining more 
effective results, mainly if applied to a public 
administration like a Park organisation.

Figure 1 shows as the implementation 
of all those tools follows similar steps: after 
a statement of the general objective (strat-
egy, policy), each tool requires an analysis 
of the state of the environment and human 
pressures (specially focussed to tourism in 
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ECST), then specific objectives have to be 
individuated and a Plan for Action useful to 
achieve results has to be stated.

Fig. 1 Comparison of the different steps needed for the 
implementation of some voluntary tools

Many other volunteer tools were devel-
oped in order to promote sustainability. 

All of them can be integrated and if a good 
environmental/economic analysis is under-
taken from the beginning it is easier, for an 
organisation, to get benefit from their imple-
mentation.

3	 opportunItIes	for	ecst	IntegratIon	
wIth	eleMents	of	other	tools

As introduced, ECST is a specific tool for im-
proving relationships between tourism and 
environment conservation in protected ar-
eas. Its implementation can take advantage 
by the integration with elements of the other 
cited tools because each one has its own 
specificity. 

ENEA carried out experiences on voluntary 
tools implementation undertaking specific re-
searches on methods useful to improve the 
effectiveness of the environmental analysis, 
the evaluation of criticisms and listing of pri-
orities, the stakeholder involvement through 
a Forum and how to find a way to “award” 
those people carrying on best practices use-
ful to the environmental quality improvement 
[1], [2], [3], [4], [5], [6], [7], [8]., [9], [10]. 

The project “qualitypark” was specific on 
that: http://qualitypark.casaccia.enea.it . 

The project Archicharter introduced a first 
attempt to integrate the ECST with other tools: 
http://infosig3.frascati.enea.it/archicharter.

3.1 The DPSIR scheme and the 
environmental analysis

The environmental and socio-economic criti-
cisms assessment must start from the analy-
sis of the relationships between the state of 
the environment and human pressures. The 
negative impact exists only if pressures over-
come the environment carrying capacity. The 
DPSIR scheme (Driving forces, Pressures, 
State, Impact, Responses) is a logic scheme 
proposed by the European Environmental 
Agency for the environmental analysis and 
reporting and can help to improve the envi-
ronmental analysis quality. 

The ENEA’s experiences demonstrated 
the utility of using the DPSIR scheme (Fig-
ure 2) for an effective analysis of the ecologi-
cal and socio-economic conditions and for 
individuating indicators useful to be related 
among them, in order to monitor the results 
of the Plan for Actions implementation. 

Fig. 2 The DPSIR scheme and the relation among the 
different steps

A matrix relating the “environmental as-
pects” of the human activities with the envi-
ronmental condition (natural and socio-eco-
nomic resources) allows to better individuate 
the real impacts and their origins. 

The initiatives, projects, plan for actions 
included in the management plans (Envi-
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ronmental programmes, Plans for Actions) 
of the protected area’s organisations are the 
“responses” forwarded to overcome the envi-
ronmental criticisms. 

In order to obtain real results they have 
to be strictly related to the existing impacts 
and to their importance (list of priorities). The 
existing impacts can be measured on the ba-
sis of the “state of the environment” analysis, 
both from the naturalistic and socio-economic 
point of view. Any driving force (ex. tourism, 
agriculture, forestry, urbanisation etc.) has its 
“environmental aspect”. They are the proc-
esses of an activity which influence the state 
of the environment with its pressures. 

After making a theoretical matrix with the 
relationships between driving forces and 
their environmental aspects (measured with 
performance indicators), it is possible to in-
dividuate “who” is responsible for the major 
ecological (or social) problems. The use of 
this scheme allows: to avoid useless descrip-
tions and analyses not being strictly related 
with the existing problems, to avoid a lot of 
data not related among them and to find use-
ful indicators to be included in the monitoring 
plans.

3.2 The priorities assessment and 
monitoring

The Responses of the DPSIR scheme can 
be addressed to the improvement of the en-
vironmental quality (restoration, habitat man-
agement etc.), to changes of driving force (ex, 
changing agriculture from intensive to exten-
sive) or to a decrease of pressures thanks to 
better environmental performances. 

The effectiveness of the responses de-
pends on the “significance” evaluation and 
criticism identification according an impor-
tance rank (priorities).

Many experiences exist of evaluation of 
the environmental aspects of a private com-
pany; the evaluation becomes much more 
complicated when it is necessary to take into 
account not only the “direct aspects”, that 
means the activities undertaken by an or-
ganisation directly affecting the environmen-
tal quality, but also the “indirect aspects”, that 

are the whole pressures coming from all the 
other human activities affecting the territory 
quality. 

This is the core problem when a voluntary 
tool is applied to an organisation responsible 
of the landscape and ecosystems quality. 

In fact, a public organisation like a Park 
administration can not be responsible of all 
pressures exerted on the environment and 
can not directly modify pressures produced 
by other organisations and companies, ex. 
tourism companies. 

Therefore, a method able to evaluate the 
entity and priorities of pressures produced by 
all human activities (tourism, agriculture etc.) 
must be included in the evaluation process-
es in order to identify those subjects which 
are responsible of the major problems and 
must be involved in common strategies and 
programs of environmental quality improve-
ment.

The application of the DPSIR scheme and 
the priorities assessment allows also to iden-
tify the more important indicators to introduce 
in the monitoring programs in order to check 
the success of the Plan for Actions.

3.3 Stakeholders involvement and 
the “Park logo” as award to best 
practices

The stakeholder involvement for sharing 
strategies and policies or plan for actions is 
not an easy process and must be linked to a 
mechanism of “award”. 

In fact, the involvement of already aware 
and sensitive people is not enough for obtain-
ing good results and more and more subjects 
must be interested, trained and made aware. 

To give value to those people co-operat-
ing and contributing to the environmental im-
provement with best practices is important for 
attracting more and more subjects and have 
the opportunity to involve them. This process 
can be obtained using the protected area’s 
label as “award” to people “making some-
thing in the same direction of the protected 
area’s policy”. They can be considered “envi-
ronmental quality providers” and the require-
ments needed for obtaining the award must 
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be decided and shared together, in a Forum. 
For the success of this process it is es-

sential that the award management follows 
the “quality rules” and is managed accord-
ing transparent and clear procedures, like in 
an environmental management system. In a 
short time many people can be awarded with 
the Park label and a competition mechanism 
can afford very good results.

4	 conclusIon

The integration of ECST with procedures and 
principles of the EMS and LA21 can improve 
its implementation and obtain a more effec-
tive management of tourism and environment 
(natural and socio-economic).

Experiences of integration of ECST, EMS 
and LA21 and the use of the DPSIR scheme 
in environmental analyses were successfully 
undertaken by ENEA. 

The complexity and the variability of situ-
ations require more applications in order to 
spread the method and give value to environ-
mental analyses and to criticisms and priori-
ties assessment. 

The explained approach should allow pub-
lic administrations to save money avoiding 
environmental analyses duplication.

More experiences in different environmen-
tal and socio-economic conditions should be 
useful in order to obtain more appropriate indi-
cators and to further validate the method inte-
grating the Charter with other voluntary tools. 
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Green strategies against increased 
land consumption in Germany

Ulrike Pröbstl, Wolfgang Rid

Abstract — Excessive land consumption is one of the more serious threats to the environment in Germany. Each 
day about 110 ha of cultural landscape are transformed to roads or settlement. This paper focus on two “green” 
strategies devised to address this issue: 1) the mandatory obligation to compensate for each impact, and 2) the 
opportunity to involve private house buyers in order to achieve more density. It is shown that the obligation to 
compensate has a significant effect on land consumption. The involvement of private home buyers via a multi‑at-
tribute survey demonstrates that green spaces and social infrastructure are crucial elements when considering 
less consumptive development alternatives. Therefore, the traditional planning tools, which are mostly reactive, 
should be expanded to include conservation strategies and state-of-the-art social science methods  to explore the 
demand for non‑existing developments and to influence the future market.

Index Terms — Land consumption, compensation measures, open space, new concepts for urban green.

——————————   u   ——————————

1	 IntroductIon

E ach day about 110 ha of cultural 
landscape in Germany are transformed 
into roads or settlements. Since 1992 

about 430 km² of land have been converted 
in this manner annually. This imense land 
consumption is one of the most severe threats 
to the environment in Germany as well as in 
other European countries.

Several strategies have been proposed to 
combat the problem: 
- to consider the topic in regional and mas-

ter planning processes, 
- to reduce land consumption by converting 

former industrial or military zones, and 

- to develop new concepts of intercommu-
nal cooperation. 
These ideas also represent the main ap-

proaches by the responsible German au-
thorities for housing and development (see 
[1], [2]).

This paper will discuss two “green” strate-
gies devised to address the issue of land con-
version in the field of housing development: 
- the mandatory obligation to compensate 

each impact, and 
- the opportunity to investigate the prefer-

ences of private house buyers.

2	 possIble	new	stragegIes

2.1 The effects of compensation

In 1998 the federal German building code was 
amended to include mitigation and compen-
sation for land consumption due to housing 
development. The options for compensation 
were designed in an adaptable manner, and 
each state implemented this legal require-
ment differently. Using the State of Bavaria 
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as a case study, where the strategy has been 
applied for the past eight years, I will inves-
tigate whether this legal instrument and the 
local adaptation actually achieve the goal of 
reducing land consumption. 

2.2 Involvement of private house 
buyers

A second possible strategy can be built on 
the analysis of the decision making behaviour 
of private house buyers in order to influence 
the market. The discussion of this strategy 
is based on a recent study ([3], [4]), which 
included a large questionnaire and covered 
ecological, social and economic dimensions. 

3	 results

In the following the statistics of the land con-
sumption across Bavaria is presented. In ad-
dition to the new regulations on compensa-
tion, the Bavarian Ministry on Housing and 
the Ministry on Environment, as well as the 
Bavarian associations of municipalities and 
communities jointly initiated a communication 
campaign in order to increase the accept-
ance of a new guideline on compensation 
and to improve awareness about increasing 
land consumption. An evaluation of the im-
plementation strategy of the new guideline on 
compensation measures revealed that it was 
implemented correctly ([5]).

Figure 1 shows that the Bavarian regula-
tion on compensation was successful and 
had – compared to other German states 

– the desired effect. Land consumption was 
reduced from 28,4ha per day from 2000 to 
15,8ha in 2005; it seems to increase again 
thereafter. The reduction was observed im-
mediately after the introduction of the new 
regulation on compensation measures in the 
year 2000.

The trends in figure 1 led to the impression 
that the communities became partly accus-
tomed to the compensation and that there-
fore the reduction of land consumption is now 
not as strong as it was initially. 

A detailed analysis [6] of the land con-
sumption shows that it is not directly linked to 
population growth. While the land consump-
tion increased from 1980 to 2006 to 40%, the 
population growth for the same period was 
only about 14%. Complex socio-demograph-
ic and societal reasons were cited as reasons 
by governmental bodies [6].

Consequently research was undertaken 
on the societal background to these trends, 
in order to see how they could be influenced. 

It turned out, that the majority of private 
home buyers is still dreaming of a detached 
house. Almost 90 % of the respondents who 
wish to purchase residential property in ru-
ral or sub-urban regions would like to buy or 
build a single family house rather than live in 
an appartment. 

The study used a discrete choice experi-
ment to investigate the preference of poten-
tial home buyers for a wide range of possible 
planning scenarios. These options described Fig. 1. Development of land consumption in Bavaria (ha/

day). [5]

Fig.2. DSS Analysis of the different scenarios compared 
with the Status Quo
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more sustainable forms of housing develop-
ment in which densities would still be accept-
able to respondents. The resulting decision 
support system (see fig.2) showed that a 
dense type of settlement would only be ac-
cepted if private gardens and green spaces 
around the buildings are maximized. 

Secondly, the implementation of a local 
small neighbourhood centre in close prox-
imity to new homes is another strong attrac-
tion for denser built-up spaces instead of 
detached house developments. A high level 
of interest also exits for cost effective, envi-
ronmental friendly new technology, which can 
be achieved easier in cooperation with neigh-
bours in closer proximity.

4	 conclusIon

Four main strategies have been presented 
to reduce land consumption. Regional plan-
ning and communal master planning have 
traditionally served as key instruments for di-
recting land consumption in Germany. How-
ever, these instruments do not react easily 
to societal trends, and are hardly used in a 
forward-looking strategic manner. Since in-
tercommunal cooperation is only helpful to 
create joint industrial zones and the amount 
of convertible land is quite limited, the effects 
of all these strategies are confined.

Therefore new strategies must be explored 
to include latent demands for fundamentally 
new development alternatives. The paper 
also shows that instruments of nature conser-
vation as well as green building concepts may 
influence these issues significantly. Compen-
sation leads to reduced land consumption, 
and building codes which include attractive 
green spaces improve the acceptance of 
denser built environments. Communities and 
developers will not succeed with new hous-
ing concepts unless they take the interests 
of their future residents into account. Among 
them, the role of green spaces such as small 
parks and other forms of public green play a 
major role.
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1	 IntroductIon

Most of our urban greens are 
areas for sportive or recreational 
activities for people at all times 

and seasons. But generally, they were not 
planned or developed for these activity 
forms, even if they are used preferentially 
in this way. Mainly in densely populated 
areas the intensive use of greens will cause 
ecological stresses by direct or indirect 
damages. Regarding the value of urban 
greens (table 1) it becomes more and more 
important both to protect the nature and 
to ensure recreation activities in the same 
area of urban green. 

But who is responsible for these process-
es of planning or development? Is it the mu-
nicipal department of sport, the department 
of nature conservation, or the department 

of urban development? To overcome these 
inhibitions of segmentation in the public ad-
ministration, towns and municipalities have to 
look for adequate concepts to develop their 
greens and open spaces. 

————————————————
	Stefan Türk is employed at the Institute of Outdoor 
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TABLE 1

whAT is ThE vALuE of urBAn grEEns?

ecological aspects
u	 habitat of animals and plants
u	 melioration of bio-climate, e.g. filtering of air 

pollutants and respirable dusts, optimizing 
humidity, balancing temperature, etc.

u	 generation of groundwater

economical aspects
u	 appreciation of the business location
u	 increasing of the local or regional image
u	 contribution to the health care of the 

inhabitants

social aspects
u	 increasing quality of life
u	 precision of environmental awareness 
u	 nature experiences 
u	 positive cultural development

Urban greens for recreation, 
outdoor activities and nature 

experience
Stefan Türk

Abstract — A modern management of recreational areas for communities should be understood as a useful 
planning tool. Only an active management of such natural areas nearby settlements, used for outdoor and rec-
reational sports and nature experiences, will fulfill long‑term recreation planning in communities and will yield in 
an increasing quality of life and environmental issues for its habitants. However an integrated concept is needed, 
which means all categories of recreational issues have to be brought together throughout all departments in a rea-
sonable way. That accounts for all communities independent of its size and structure. Management of recreational 
areas is not a further inconvenient development planning tool; it is an effective instrument for advancing natural 
orientated recreational areas.

Index Terms — Urban greens, management concepts, guidelines.

——————————   u   ——————————
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TABLE 2

sporTs wiThouT ArEnAs

u	more than 70% of all sports activities will be self  
organized and done without being sports club 
member

u	 nearly 50% of the costumers of activity and 
recreation areas do not visit sport arenas or fields 
anymore

u	 traditional reason for sports as success, 
competition, effort will be displaced by fun, 
health and experience

2	 buIldIng	blocks	for	a	ManageMent	of	
recreatIonal	areas

2.1 Political framework for action

Local affairs are the basement for the public 
administration. The political framework for 
action is responsible for all the planning and 
construction processes in urban greens. It 
will be necessary to install a coordination 
office, to which deputies of all involved 
administration departments belong. The 
coordination office controls the planning 
processes, develops aims, targets, and new 
strategies, balances offers and demands, 
and controls the success.

In public administrations three different 
types of coordination offices exist, each whith 
its own pros and cons. 1) Most of the admin-
istrations prefer the task force type. The work 
in teams is well established, and the flexibility 
in structure and composition is very attrac-
tive. But often the frequency of meetings is 
not high enough or there are too many topics 
to handle with. 2) Another type is found in the 
network. In any order expandable and flex-
ible, it must be directed and controlled very 
intensively. 3) At last only in some administra-
tions separate departments exist. Such de-
partments are able to handle also extensive 
processes and optimize the planned opera-
tions. But to build up a separate department 
structure is expensive in time and money. 

2.2 Stock and need

An effective management needs data. 
By the analysis of stock and need a lot 
of information about sports, activities and 
recreation on urban greens will be sampled 
(table 2). For the data collection, which is 
normally done by specialized independent, 
freelancing consultants, different sampling 
methods are useful. Studies of the 
behaviour of sportsmen are well done by 
interrogation. Also by direct measurements, 
e.g. personal counting, counting via infrared 
camera or video, or at turnstiles and gates 
significant results will be obtained. Another 

possibility is the use of drones, resulting in 
impressive video analysis of visitors flow 
and behaviour. Within the interpretation of 
these data ratings for a future development 
are possible.

For an ideal case all the data will be col-
lected and offered in a digital information sys-
tem of areas for activity and recreation for the 
whole administration. Urban green informa-
tion systems are a special type of geographi-
cal information systems, and combine so-
ciological data with the environmental ones. 
Sustainable development processes, e.g. for 
trails or recreation sites, can be simulated, 
possible conflict areas can be defined, costs 
for building and maintenance can be calculat-
ed. And last but not least this type of informa-
tion system is very useful in public relations. 

2.3 Offer

No space for recreation and sportive 
activity is like another. That means that 
the following questions must be answered 
for the development of attractive offers: 
Which demands will people really have on 
future areas for activity and recreation? 
Is it possible to balance different interests 
on the same area or space? Where 
and how a municipal administration can 
realise these demands? Answering these 
questions different criteria for urban greens 
are of interest: 1. the site, which e.g. 
means reachability, catchment area, site 
development, structure and dimensions, 
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natural cover, etc.; 2. psychosocial aspects 
as open or hidden spaces, public or non 
public places, visible marks of different 
user groups; 3. environmental factors, e.g. 
emissions or pollution by noise, chemical 
concentrations, etc. 4. rights of private or 
public properties within leasing or renting, 
agreements and contracts, regulations by 
law; and 5. the declared aims of the urban 
development. 

Based on these criteria the local affairs 
must result in precise strategies and guide-
lines. In this context it is a matter of fact that 
the customers satisfaction depends on the 
frequency and variety of the experiences, 
which the offers allow. The attractiveness is 
strongly correlated to the realised ideas and 
infrastructure. Well used areas offer modern 
trail concepts or typified playing grounds for 
all the demanded activities. That range from 
walking trails over climbing trees in a park to 
an open air fitness course. By being active in 
urban greens the experience of nature and 
landscape plays an important role. But it is 
not the ecological value, it is more the experi-
ence of seasons and weather. And especially 
large greens stimulate the sense of their visi-
tors in a unique way because they are in con-
trast to the settlement. 

It is elementary that the costumer feels 
himself comfortable staying in an activity 
area. Therefore, it is necessary to regard the 
psychological needs, as sites for resting, si-
lence, facilities, the social needs as meeting 
points, look around, and at last the security 
demands as actual routing and maps, illumi-
nated trails. 

2.4 Realisation and further 
development

The core of the realisation is a catalogue 
of measures to achieve the declared aims 
(table 3). This catalogue must be specific to 
every town or municipality. 

Each target group needs its own strate-
gies. And it is necessary to know as much as 
possible about the requirements of the ac-
tivity areas of the target groups. Basically it 

could be shown that independent of the activ-
ity form the following points must be regarded 
to minimise conflicts: a) a good sign posting 
for orientation, b) an in time maintenance of 
trails and grounds, c) a participation of users 
during the planning procedures, d) defined 
rules of liability, and e) the regulation of traf-
fic, especially car‑traffic crossing the urban 
greens. 

TABLE 3

ThE Aims of ThE mAnAgEmEnT concEpT 

short term
u	 better and intensive communications within 

the administration
u	 grouping relevant information for planning 

and development
u	 detecting of local deficiencies in planning 

and development

medium term
u	 generation of sustainable offers for activities 

and recreation in order to the real demand
u	 optimizing the urban greens for recreation as 

well as for nature conservation
u	 continuous optimizing and upgrading of the 

functions of urban greens

long term
u	 increasing the quality of life for inhabitants
u	 increasing the effiency of planning processes
u	 reducing the administrations costs

To solve problems or conflicts while build-
ing up activity and recreation areas some-
times only a small and single step has to be 
done, other times it results in a huge project 
of town development. Often models are help-
ful to generate attractive spaces for activity 
and recreation. 

2.5 Monitoring and evaluation

A continuous optimizing and upgrading 
of the quality of the areas of activity and 
recreation can be realised using the plan-
do-cHecK-act-circle. In detail the contents 
of Plan-Do-Check are listed in 2.1 to 2.4. 
In consequence the phase of Act results 
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in controlling the former phases to confirm 
the success or uncover lacks. Clearly 
documented conflicts and problems as 
well as positive effects are of an important 
role in order of their relevance for further 
development. 

TABLE 4

ThE BEnEfiT of A mAnAgEmEnT sysTEm for 
AcTiviTy And rEcrEATion ArEAs

u	 the communication within the departments of the 
administration will be more effective

u	 decision making will be faster and secure in case 
of the optimized data base

u	 administration expenses will be optimized while 
costs will be reduced and quality increased

u	 conflicts will be solved earlier or avoided
u	 information will be more believable

Only by an early monitoring process it will 
be possible to prevent and counteract aber-
rations; and to give details for improvements 
and mending. Sustainable strategies need 
such instruments of evaluation and quality 
management. And then the proposed man-
agement system for activity and recreation 
areas will work and the benefits became per-
ceptible for both the administration and the 
costumer (table 4). 
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Nature and environment in Finland’s 
and Lapland’s tourism strategies

Seija Tuulentie 

Abstract — Nature is regarded as one of the main tourism attractions in Finland as well as in many other destina-
tions. This makes tourism especially important for rural areas, such as Lapland. Rural communities in sparsely 
populated areas have to deal with environmental changes caused by the increase in the use of natural resources 
and also by global issues, e.g. climate change. Anticipation and adaptation are important for the strategic tourism 
planning. Strategic development work is part of the planning system at many geographical levels. The purpose 
of this study is to evaluate how recent national and regional tourism strategy documents take into account issues 
related to those natural surroundings where tourism takes place in Finland. What is the role of national parks and 
other protected areas in tourism planning, which natural features are emphasised, and how such environmental 
issues as climate change are anticipated? The results of the textual analysis of three tourism strategy documents 
show that tourism development is often discussed only in economic and marketing terms and not much from the 
point of view of environmental or socio-cultural issues. For example, strategy documents refer to climate change 
in a very cursory way. National parks and other protected areas are noticed as attractions but their role has not 
been developed further. Forests are seldom mentioned which is especially interesting in the case of Finland 
where the use of forests has caused conflicts between tourism and forestry in Northern Finland. The concept of 
wilderness, which was present in the earlier tourism strategy of Lapland, has almost disappeared from the latest 
strategy document. 

Index Terms — Climate change, nature tourism, rural development, textual analysis, tourism strategy. 

——————————   u   ——————————

1	 IntroductIon

IIn regional development, tourism is often 
seen as a mechanism for the economic 
survival of peripheral communities [1], 

[2], [3], and this is also the policy target in 
Finland at both the national and regional 
levels. Government regards tourism as 
a mechanism for implementing their 
redistribution policy.

Tourism is the biggest promise in the ar-
eas where nature has remained relatively 
untouched which means especially remote 
rural areas. However, the benefits of the 
growth of tourism are seldom questioned 
in policy documents although the local resi-

dents will gain unequally, if they gain at all, 
and for some may even be harmed [4].

In the present paper, three tourism de-
velopment strategy documents from the 
2000s are analysed in order to determine 
how they deal with issues concerning 
nature and rural environment, and how 
they anticipate changes, such as climate 
change, in their operating environment. 
Firstly, I analyse how the environmental 
and natural are features referred to in the 
strategy documents, secondly, I evaluate 
the role of national parks and protected 
areas in the documents and, thirdly, I dis-
cuss the anticipatory dimensions of the 
documents. 

In the case of Finland, Lapland is the most 
important tourism region although Helsinki 
and some other cities are more visited. Also, 
tourism is more important for the development 
of Lapland than other more central regions 

————————————————
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[5]. The biggest and the most visited national 
parks are situated in Lapland as well.
 

2	 data	and	Methods

The three documents that are used here as 
main data are 1) Finland’s Tourism Strategy 
to 2020 (Ministry of Trade and Industry), 2) 
Lapland Tourism Strategy 1 (2003-2006) 
(Regional Council of Lapland) and 3) Lap-
land Tourism Strategy 2 (2007-2010) (Re-
gional Council of Lapland). The fourth docu-
ment, I also pay attention to the draft version 
for the Lapland Tourism Strategy 2, and here 
especially interesting is the process of trans-
formation from the draft version to the final 
version. 

The importance of analysing such docu-
mentary texts lies in the nature of these docu-
ments. Documents such as tourism strategies 
are ‘social facts’ in that they are produced, 
shared, and used in socially organized ways. 
They constitute specific types of representa-
tion that apply their own conventions. Docu-
ments are often used to create a certain kind 
of predictability and uniformity out of a wide 
variety of events and social arrangements, 
and thus they do not simply describe classes 
and systems, but are actually active in creat-
ing and shaping them. This view is close to 
the social constructionist idea of society as 
a human product, in the sense that textual 
products can be seen as actions that change 
the world and consist of many kinds of choice 
[6, [7] Thus, analysis is needed to show what 
kinds of choice have been made and how the 
documents claim whatever authority may be 
attributed to them. We should ask what are the 
premises for the argumentation in the docu-
ments. The analysis should both examine the 
text as a whole and also reveal the choices 
made using specific linguistic means.

The validity of the documents is based on 
the declaration that a large number of parties 
were involved in the preparatory process. The 
audiences can be regarded as the “nation” or 
”region” for which the strategy demonstrates 
that tourism is an important part of the eco-
nomic life. The documents also include the 

statement that the purpose is to appeal to the 
financers [8]. The most important underlying 
assumption both in the national and the Lap-
land Tourism Strategies is that they present 
the positive impacts of tourism on regional 
development in a powerfully emphasized 
manner, and tourism is regarded as a bless-
ing for remote and peripheral areas.

In this paper, I focus on the contents of the 
documents. What kind of issues is chosen to 
the strategies and what is the role given to 
the questions regarding nature and environ-
ment? Qualitative content analysis is used to 
describe the choices made in the texts. In the 
beginning of the analysis I also made a quan-
titative content analysis of the texts to show 
the amounts of the different topics related to 
nature and environment. Please, pay atten-
tion to this detailed submission guidelines for 
MMV4 conference. All authors are responsi-
ble for understanding these guidelines before 
submitting their manuscript. Submission of 
a manuscript is not required for participa-
tion in a conference whereas the payment of 
the conference fee is required for including 
one’s own paper in the proceedings volume. 
In case you have submitted an abstract for 
poster presentation you can both choose to 
write again a short paper following this tem-
plate or not.

3	 the	role	of	nature	In	the	docuMents	

Nature as such is frequently mentioned in the 
strategies – in the national strategy 61 times 
and in the regional strategies about 50 times 
in each text. However, what is meant by “na-
ture” remains somewhat open. Nature is re-
lated to such adjectives as clean, varied, si-
lent and peaceful. In the Lapland Strategy the 
adjectives “Arctic” and “northern” are often re-
lated to nature. Cleanness is the feature most 
strongly emphasized in both the national and 
regional strategies. Nature-based activities 
are regarded as an important development 
branch in tourism. 

From the point of view of rhetoric, “nature” 
is a useful concept: there is such a univer-
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TABLE 1. 

concEpTs rELATEd To nATurE And nATurE-usE in ThE sTrATEgiEs.

Strategy Finland’s Tourism 
Strategy

Lapland Tourism 
Strategy 1

Draft for Lapland 
Tourism Strategy 2

Lapland Tourism 
Strategy 2

Nature 61 48 23 49
Wilderness - 11  - -

Forest 2 1 3 3 
Scenery

Natural value trade
8 
-

13 
-

5
1

7
1

National park 4 16 18 20 
Protected area 2 6 7 7 

sal agreement that nature is good and is a 
thing that tourists look for, that the different 
actors can agree on the idea that clean, 
unique nature is what Finland – and es-
pecially Lapland - can offer to tourists [9]. 
However, when it comes to the question 
of “real” nature and its features, it is not so 
easy to write about it. 

To summarise the information on select-
ed issues in the documents, the number of 
references to different concepts in the four 
documents is calculated (Table 1). 

4	 forests,	wIlderness	and	natIonal	parks	

One important aspect of Finnish nature, the 
country’s forests, are mentioned only a cou-
ple of times in each strategy. This is espe-
cially interesting because tourism entrepre-
neurs in Lapland have recently demanded 
that the forests in certain areas should not 
be used for forestry, but should instead be 
set aside for tourism and outdoor recrea-
tion use. The use and the nature of forests 
thus seem to be a contested issue, and one 
that is conveniently avoided in the strategy 
documents. However, there are some signs 
that the forestry issue is also entering the 
strategy speech: Lapland’s Second Tour-
ism Strategy deals with the more contested 
forestry issues and refers to the possibility 
of the trade in natural values [10], [11].

The Lapland Tourism Strategy 1 men-
tions forests only a few times, but the con-

cept of wilderness is frequently used and 
can be regarded as including forests, its 
main function being as a more attractive 
and romantic as word for this type of natu-
ral surrounding. “Vast” and “clean” are ad-
jectives used together with wilderness [12]. 
Somehow, however, the word “wilderness” 
has vanished from the latest version of the 
Lapland Tourism Strategy. Nor does it ap-
pear in Finland’s Tourism Strategy. This 
may be due to the fact that the official wil-
derness nature protection areas were es-
tablished in northern Lapland in 1991, and 
they were more actively discussed at the 
time when the first Lapland Tourism Strat-
egy was formulated. 

National parks are mentioned in both the 
national and regional tourism strategies, 
and they can be seen as referring to the 
sort of natural environment that will contin-
ue in the future in the form that it is in now. 
In Finland, and also in international market-
ing, Lapland with its many large national 
parks represents “high nature” and an ex-
otic resource for tourism, whereas in Fin-
land’s Tourism Strategy both national parks 
and Lapland receive little mention. 

5	 antIcIpatIon	of	envIronMental	changes	

Being strategy devices for the future of a 
livelihood, it is to be expected that the antici-
pation of changes in an operating environ-
ment is important. Indeed, each of the docu-
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ments includes a chapter on anticipation.
The anticipation of possible changes 

such as climate change is an interesting 
topic since it is dealt with very differently in 
the Finland’s Tourism Strategy and in the 
Lapland Tourism Strategy. In the former, 
climate change is a part of a long list dem-
onstrating the threats to the tourism indus-
try. In the latter, Lapland Tourism Strategy 
2, climate change is mainly understood as 
a positive factor, although the problems for 
Southern Lapland are mentioned. The final 
version of the Lapland Tourism Strategy 
2 mentions climate change sixteen times, 
and in nine of these the message is that 
climate change will benefit tourism in La-
pland. Three of the mentions see climate 
change as a possible threat (for tourism in 
Southern Lapland), and the rest are more 
or less neutral. 

The ideal of sustainability is firmly inte-
grated into the tourism strategies. Sustain-
ability, sustainable development, and sus-
tainable tourism are often mentioned and 
their principles are explained in chapters 
dedicated to this topic. Sustainability was 
about to be omitted from the Lapland Tour-
ism Strategy 2: the draft version had only 
six mentions and they were mainly related 
to ecological issues. However, the final ver-
sion of the strategy increased the number of 
mentions to the level of the previous strat-
egy. Also, an entire chapter dedicated only 

to sustainability was reinstated in the text. 
This shows how easily a text can address 
only a specific audience in a certain sector 
of life, whereas in actual fact the audience 
is usually far wider. A broader perspective 
was reinstated in the second Lapland Tour-
ism Strategy in the course of circulating the 
draft version among stakeholders. 

Sustainability and sustainable develop-
ment are dealt with in the form of gener-
alities with little concrete content. They are 
used in a very flexible manner to justify a 
wide range of issues. For example, the La-
pland Tourism Strategy 2 states that “sus-
tainable development is powerfully present 
in tourism in Eastern Lapland because of 
regional planning and the awarding of the 
international Pan Parks certificate.” Here 
sustainable development is understood 
in a very narrow sense only in relation to 
national parks. To define sustainability in 
this way in a region that suffers from many 
drastic societal, economic, and ecological 
changes, and a lack of tourism investments 
compared to other parts of Lapland, dimin-
ishes the argumentative power of sustain-
ability. In general, despite all the research 
done around these concepts, the use of the 
term sustainability and its different versions 
seems to remain at the level of abstract val-
ues, e.g. beauty or justice, but not as con-
crete values belonging to a specific being, 
object, or group [13]. 

TABLE 2. 

ThE numBEr of mEnTions of concEpTs rELATEd To ThE AnTicipATion of chAngEs.

Strategy Finland’s 
Tourism Strategy

Lapland Tourism 
Strategy 1

Draft for Lapland 
Tourism Strategy 2

Lapland Tourism 
Strategy 2

Climate change
 - Negative
 - Positive
 - Neutral

11 
2
-
9

-
-
-
-

12 
2
8
2 

16 
3 *
9
4

Sustainability 30 19 6 21 
Safety, security 38 27 22 43

* Two negative mentions indicate impacts on regions other than Lapland, but these are also transformed to the benefit 
of Lapland later on in the document



seiJa tuulentie: nature and enVironMent in finland’s and lapland’s tourisM strategies

228

6	 conclusIon	

The importance of nature and natural at-
tractions is emphasised in tourism marketing, 
planning and strategies. However, especially 
in national level the strategy document does 
not much develop the role of nature in tour-
ism. Such important issues as forests and 
national parks are seldom dealt with.  

    Such issues as natural value trade and 
climate change are new, and relation to them 
is quite ambivalent. In the national level cli-
mate change is regarded more serious a 
problem than in regional level.

In future strategies, it would be important 
to discuss the totality of tourism, rural devel-
opment and environment.   
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Assessing nature of visitors flow 
and revenue generation at the 

Central Zoo of Nepal
Tek Jung Mahat, Madan Koirala

Abstract — The only zoo of Nepal, Central Zoo, receives over 800,000 visitors annually. Economic valuation 
of the zoo was conducted to identify contributions made by the zoo to the economy as well as environmental 
awareness level of the visitor. The relevant information was collected using questionnaire survey, key informant 
interview, direct observation, direct count and focus group discussion. Several economic tools, including travel 
cost method, were employed for analysis. The study shows that a higher proportion of school children and ado-
lescents visit the zoo in comparison to other age groups and professions. Brahmin, Chhetri and Newar were the 
dominant visiting caste-groups. Access to economical public transports such as buses, tempos and microbuses 
has facilitated arrivals of high proportion of visitors with relatively low income to the zoo. Most of the visitors 
are Nepalese and expatriates. The educational level of the visitors and their affiliation with environment related 
organizations are not significant determinants of the number and nature of their visits. It was found that there is 
an inverse relationship between the travel cost and the number of zoo visits. The per capita economic value of 
the zoo was estimated at US $ 3.15. The study recommends that a) the environmental hygiene inside the zoo be 
improved, b) the satisfaction level of the visitors be assessed, and c) fund raising sources be identified to expand 
zoo services as well as its territorial area.

Index Terms — Economic valuation, Nepal, payment of environmental services, travel cost method, zoo.
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Assigning economic value 
to natural protected areas: 

an environmental accounting model
Francesco Marangon, Maurizio Spoto and Francesca Visintin

Abstract — The implementation of environmental accounting in Natural Reserves produced some significant 
results in terms of restrictions. First of all, environmental accounting introduced a limitation in scale, which was 
inapplicable on a micro scale. A second restriction concerned the physical unit measure that was used instead 
of a monetary unit measure. Finally, a third limitation was due to the fact that environmental accounting takes 
into account only costs, not environmental benefits. These three limitations led us to develop an environmental 
accounting model that considered resources in the Natural Reserve, both consumed and produced. The model 
applied to Miramare Natural Marine Reserve (Italy) aimed to supplement monetary accounting based on cost 
and revenue with environmental accounting which reflects not only environmental cost but also environmental 
revenues, i.e. environmental benefits. Environmental cost took into account anthropic presence, raw materials 
use, consumption of fuel for motor vehicles and heating fuel, consumption of electricity, water consumption, and 
administration expenses. Environmental benefits assessed ecosystem functions: gas regulation, nutrient cycling, 
biological control, food production, recreation, and culture. The difference between costs and benefits, both eco-
nomic and environmental, represented the value produced or consumed by the Natural Reserve. The model 
demonstrated that the net benefit for the Reserve was approximately €654,000 covering the amount of public 
transfer (about €610,000) completely.

Index Terms — Ecosystem functions, environmental accounting, Long Term Financial Plan, natural marine re-
serve.

——————————   u   ——————————

1	 IntroductIon

Since 2004 the University of Udine (Italy) 
and the Italian Association WWF for 
Nature have collaborated in order to es-

tablish an environmental accounting model 
for the Miramare Natural Marine Reserve 
(Trieste, Italy) (MNMR). The model aims to 
investigate what value, and how much, the 
MNMR had been able to create from the 

money assigned to it by government and 
funding bodies. 

Environmental accounting issues have 
been under consideration since the 1990s 
and in the 2003 the UN, EC, IMF, OECD and 
the WB [1] undertook a review of the System 
of National Accounts (SNA) in order to inte-
grate environmental accounting into econom-
ic accounting and to analyse the contribution 
of the environment to the economy and the 
impact of the economy on the environment in 
the System for Integrated Environmental and 
Economic Accounting (SEEA).

Natural Reserves are special subsets of 
organizations implementing environmental 
accounting models managing environmental 
goods and producing environmental serv-
ices. Their implementation highlighted some 
issues: each of one required a detailed ap-
proach. First of all, the scale limitation. The 
SEEA models are national accounting sys-
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tems not applicable to micro scale. Natural 
resource accounting overcomes this limita-
tion, but introduces the second restriction: 
physical unit measure instead of monetary 
unit measure. Finally the third limitation is 
the accounting of environmental costs but 
not environmental benefits. Without environ-
mental benefits, environmental accounting 
system takes into account the effects of the 
resources consumed but not the resources 
produced by ecosystems (what happens in 
natural reserves).

In order to overcome these limitations, we 
developed an accounting framework for lo-
cal protected areas by adapting the national 
framework and taking into account both eco-
nomic and environmental costs and benefits. 
We tested the application for the MNMR re-
ferring to the 2004 [2]  and then we improved 
the model referring to the 2006 on which this 
paper reports.

2	 Methodology

The model adapted the economic asset 
account. The environmental accounting struc-
ture for the MNMR includes a natural capital 
dimension (natural stock account) and a flow 
dimension (natural flow account) (Table 1).

TABLE 1

EnvironmEnTAL AccounTing modEL 
for ThE mnmr

Asset accounts for the MNMR
Natural stock account Natural flow account

Natural stock: 
Quantity  

 
Quality

Costs: 
monetary 

(reserve costs)
environmental 
(environmental 

costs)

Benefits: 
monetary 

(reserve rev-
enues)

environmental 
(environmental 

benefits)

Natural stock accounts should be set up 
based on a long time series. Data should 
refer to natural resources quality (species) 
and quantity (density). Physical data on 

stocks are usually compiled by biologists, 
who use different methods to estimate the 
size of these stocks [1].

Natural flow account assesses physical 
flows between the biosphere and techno-
sphere and is indicated as “Natural resources 
asset account” [1]. The study analysed bio-
sphere‑technosphere flow, which assessed 
environmental benefits and economic rev-
enue; technosphere‑biosphere flow, which 
assessed environmental and economic 
costs. In our model, flows from biosphere to 
technosphere are represented by ecosystem 
functions [3], [4], [5], [6], [7], and economic 
valuation of the MNMR ecosystem functions 
assessed environmental benefits. The flows 
from technosphere to biosphere describes 
how humane activities consume natural 
resources and are traced back to the man-
agement goals of the MNMR: protection and 
enhancement; dissemination, environmental 
education and scientific research; sustain-
able development; management.

3	 results	and	analysIs

3.1 Natural stock account

Natural stock account assessment 
involves assigning a monetary value to 
the Reserve’s natural capital (water, flora, 
fauna and soil). At this stage we have 
not yet reached an adequate monetary 
estimate and in order to overcome this 
lack, a qualitative (species variety) and 
quantitative (density) accounting method 
has been adopted. The qualitative aspect is 
based on the Initial Environmental Analysis 
(IEA) of the Environmental Management 
System (EMS), the quantitative aspect, 
reference was made to the results of a 
visual census.

3.2 Natural flow account

In order to allocate monetary values to 
natural flows, a cost‑benefit approach has 
to be adopted. 
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In this case costs are:
ü	monetary (costs contained in the profit and 

loss account),
ü	environmental (technosphere-biosphere 

flows),and benefits are:
ü	monetary (revenues contained in the profit 

and loss account), 
ü	environmental (biosphere-technosphere 

flows).
Monetary costs and revenues have been 

reclassified according to the four goals that 
came from the income statement for the peri-
od ending 31.12.2004. To do this we used the 
Long Term Financial Plan (LTFP) approach 
[8].

Environmental costs are related to man-
agement goals which benefit from materials 
and energy flows from the biosphere and 
cause impacts upon the following: anthropic 
presence, consumption of raw materials, mo-
tor fuel, heating fuel, electricity, water and 
administration expenses. In order to translate 
these impacts into environmental costs, the 
consumption items have been converted into 
equivalent tonnes of CO2, and considering a 
social cost of carbon (SCC) of 33,33 €/tC [9], 
the monetary value had been calculated.

Factors related to anthropic presence 
(transport, consumer durables, consumer 
non-durables) contribute to CO2 production. 
The human presence has been transformed 
into CO2 emissions and by using a CO2 pro-
duction coefficient of kg17,49/inhabitant/day, 
visits will translate into kg156.818 of CO2 cor-
responding to €1.458. 

For raw materials use, we considered paper 
consumption (kg968) converted into equiva-
lent CO2 quantities, which amounted to €17. 

The fuel consumed in the MNMR is used 
for both motor vehicles and heating. Con-
sumption converted into equivalent CO2 
emissions has been translated into an envi-
ronmental cost of €164. 

Electricity consumption was kWh80.791, 
which translates into an environmental cost 
of €530.

Annual water consumption amounted to 
248,34m³, which was equivalent to an envi-
ronmental cost of €1. 

Referring to environmental benefits, the 
continental shelf is the main feature of the 
MNMR’s marine ecosystem, and the follow-
ing functions have been identified: gas regu-
lation, nutrient cycling, biological control, food 
production, recreation, and cultural [4]. 

The gas regulation function measures the 
carbon content stored by seaweed strata. 
We assessed that the average yearly primary 
production of phytoplankton is 130-150 gC/
m2 absorbing 1,4 tC/ha and considering the 
SCC we calculated that the avoided costs are 
€5.647.

The nutrient cycling function considers 
the concentrations of phosphorous and nitro-
gen. Replacement cost is used, i.e. the cost 
of mechanically removing them. Taking the 
lowest figure of replacement costs, a value 
of €777/ha/year is reached. The annual value 
of its contribution to nutrient cycling can be 
estimated at €94.049. 

Food production takes both fishing and an-
gling into consideration. It has been estimated 
that professional fishermen catch kg137.690 
of fish per year from within the vicinity of the 
MNMR. By multiplying the total weight of the 
fish by market value, we obtained an estimate 
of the monetary value of the food production 
function of €112.852.

As far as the biological control function 
is concerned, control exerted by the high 
trophic levels is at least 30% of the fish catch 
value. Consequently, taking it results in a fig-
ure of €33.856 for the biological control func-
tion.

Tourism in the MNMR has been divided 
into two categories: recreation and culture. 
Contingent valuation methods have been 
used to assign a monetary value to the ben-
efits which derive from recreational activities 
(visitors, scuba divers and snorkellers). The 
overall benefit is obtained by adding surplus 
(€71.915) and price (€61.954). Moreover, 
tourism produces indirect economic effects 
estimated through the Leontiev multiplier of 
1,54 departing from daily tourist spending 
(accommodation, catering and publications). 
An overall figure of €258.060 was obtained 
for revenues produced directly and indirectly 
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in the MNMR. By adding the benefit (incomes 
plus surplus), the function’s value reaches a 
figure of €329.975.

The cultural function has been divided into 
scientific and educational. The former regards 
research activity with an average value/hec-
tare/year of €31, giving a total of €3.744. The 
second regards educational activity produc-
ing revenues of €44.131. The overall cultural 
function value therefore amounts to €44.877. 

Three main figures emerge from the 
LTFP: revenues amount to €135.496, public 
funding amounts to €609.512 and third par-
ties amount to €199.425. The grand total 
amounts to €1.568.687 for monetary and en-
vironmental benefits.

In order to conclude the cost analysis, the 
income statement costs have to be added to 
the environmental costs which comes to a to-
tal of €2.171. Adding environmental and eco-
nomic costs, passivity amounts to €914.756. 
It is now possible to obtain a figure for the net 
benefit in 2006, limited to flows from the bio-
sphere to the technosphere and vice versa. 
By subtracting costs from benefits, both mon-
etary and environmental, we can see that 
the MNMR annual net benefit produced is 
€653.931.

4	 conclusIon

From a methodological perspective, the 
model takes a few steps forward in the ac-
counting framework by adapting macro to 
micro scale models and allowing not only 
environmental costs but also environmental 
benefits to be assessed. 

From an analytical perspective, the MNMR 
environmental accounting shows net benefits 
of approximately €654.000. How can this 
result be interpreted? Generally speaking, it 
can be said that the Reserve’s development 
model is in line with sustainability on the con-
trary the balance would be negative. The Re-
serve’s natural capital policies fully achieve 
its objectives regarding sustainable devel-
opment, protection and enhancement. If we 
compare the net benefit figure of €654.000 

with the public funding we can conclude that 
public funding is completely covered, produc-
ing wealth by a rate of return of 7%.

From a policy perspective, the model de-
veloped for the MNMR provides indicators 
and descriptive statistics to monitor the inter-
action between the economy and the environ-
ment, as well as serving as a tool for strategic 
planning and policy analysis in order to iden-
tify more sustainable development paths.
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Regional economic impacts 
of nature-based tourism in 

Switzerland – 
the relevance of activities 
and landscape elements

Marius Mayer, Luisa Vogt and Marco Pütz

Index Terms — economic effects, nature-based tourism, activities, landscape, destination choice

——————————   u   ——————————

Most studies concerning regional 
economic impacts of tourism treat 
either the impacts of all types of 

tourism within a defined region (e.g. federal 
states, national parks) or of temporally lim-
ited events (e.g. Olympic Games). There has 
been a lack of surveys that deal with the eco-
nomic impact of specific tourism forms and 
components of tourism supply respectively, 
which are less tangible and definable – such 
as nature tourism in general, or more precise-
ly, specific landscape elements and guests’ 
nature activities. However, such knowledge is 
important for considerations of the appropri-
ate tourism development of destinations, and 
prospective destinations, such as protected 
areas.

We approached the issue of the regional 
economics of nature tourism in two interre-
lated studies. The first one analyzed the con-

tribution of nature-based tourism activities to 
the regional economy in two valleys in the 
Swiss Alps, Simmental and Diemtigtal in the 
Bernese Oberland [1], [2]. The survey can be 
seen as an ex-ante-evaluation of the intended 
regional nature-park in the Diemtigtal. Using 
the results from 2006 the economic impact of 
this newly established protected area could 
be evaluated some years later.

The applied method was a value-added 
analysis following Job et al. [3], [4]. 

Interviews with 1 314 tourists were imple-
mented to find out the expenditures in the local 
economy and which activities were practiced. 
Furthermore, we used a random sampling of 
visitors at predefined census points through-
out the Simmental and Diemtigtal to obtain 
information on the number of visitors by ac-
tivity types such as hiking, cycling or skiing. 
A subset of the passers-by was asked how 
long they stayed within the region and, if they 
were overnight visitors, which accommoda-
tion type they had booked. 

Data from visitor counting and data from 
5 087 flash‑interviews were used for estimat-
ing the total number of visitors and for weight-
ing the structured interviews according to the 
percentages of the visitor categories. The in-
terview days were chosen according to sea-
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sonal, weekday and weather criteria, in order 
to obtain representative data [4].

We compared types of tourism (e.g. over-
night visitors vs. day-trippers) and activities 
with a different degree of infrastructure in-
tensity (e.g. hiking, downhill biking, ski tour-
ing, cross country skiing, alpine skiing). One 
main result is that the economic importance 
of these activities depends mainly on the re-
spective number of tourists and their chosen 
accommodation level which determines the 
spending to a great extent [1].

We concluded that the economic impacts 
of nature-based tourism are an important con-
tribution to the local/regional economy, but 
are not to be overestimated. Nevertheless, 
we were able to reveal potentials for added 
value [2]: the quality of accommodation and 
gastronomy should be improved; the possi-
bilities for many nature-based day-trippers to 
spend money within the region are limited.

The second study is brought to bear on 
the first study by addressing another feature 
of nature tourism. We again try to measure 
the regional economic impact but, in this 
study, also directly examine the motives for 
destination choice. Is it really nature, which 
in our case is represented by a specific land-
scape element (the forest), that motivates a 
tourist to visit a particular place? Expendi-
tures of guests can be ascribed to this kind 
of nature tourism if, and only if, forests and 
their attributes are important for a destination 

choice. A conjoint analysis is used to deter-
mine the motives for destination choice of 
tourists in two quite densely wooded areas 
(Sihlwald near the agglomeration of Zurich, 
a prospective nature park, and the Bergell 
valley in the Grisons Alps). Do the aesthet-
ics, products (e.g. mushrooms or berries) or 
other facets of forests (silence, high quality of 
air) influence the decision of tourists to visit 
a particular destination? Or is this decision 
primarily dominated by factors such as the 
quality of accommodation and the variety of 
entertainment and activities? Results of this 
project will be available in late 2009.

references

[1] M. Mayer, K. Wasem, K. Gehring, M. Pütz, A. Ro-
schewitz, D. Siegrist, „Wirtschaftliche Bedeutung des 
naturnahen Tourismus im Simmental und Diemtigtal 
– Regionalökonomische Effekte und Erfolgsfaktoren“. 
Birmensdorf, in preparation 2008.

[2] M. Mayer, M. Pütz, A. Roschewitz, „Regionalökonomi-
sche Effekte des naturnahen Tourismus im Simmental 
und Diemtigtal“, Schweizerische Tourismuswirtschaft, 
Jahrbuch 2007, pp. 207-229, 2007.

[3] H. Job, “Estimating the regional economic impact of 
tourism to national parks”, GAIA, vol. 17, S1, pp. 134-
142, 2008.

[4] H. Job, B. Harrer, D. Metzler, D. Hajizadeh-Alamdary, 
“Ökonomische Effekte von Großschutzgebieten. Un-
tersuchung der Bedeutung von Großschutzgebieten 
für den Tourismus und die wirtschaftliche Entwicklung 
der Region” (= BfN-Skripten Band 135), Bonn-Bad Go-
desberg, 2005.



239

1	 IntroductIon

Financial aspects and market values are 
often dominating in political decision 
making. Recreational values are hard 

to compare with direct market values. Dur-
ing the last decades there has been more 
discussion to make non-market recreational 
values comparable with market values with 
contingent valuation [1], [2], [4], [5].

Jägala waterfall is the highest and great-
est natural waterfall in Estonia, its height is 
8 meters and width is more than 50 meters 

[3]. The waterfall has become one of the main 
natural tourism attractions which illustrates 
numerous materials introducing Estonia as a 
tourism destination. Also due to the proxim-
ity to Estonian capital Tallinn the waterfall is 
intensively visited by Estonians and foreign-
ers, visitor numbers being between 50 to 100 
thousand people per year.

A private capital based enterprise is plan-
ning to restore a hydro-power plant, which 
would conduct most   water past the waterfall 
to the power plant’s turbines. As a result, the 
waterfall will have a minimal flow most of the 
% year. The expected capacity of the power 
plant would be 1-2MW, which is less than 
0.1% of the total electricity production in Es-
tonia [..]. But the aesthetical and recreational 
value of the waterfall will be significantly re-
duced. 

To identify the monetary equivalent of the 

Dependence of tourism destinations 
non-market value on the visit rate: 

the contingent valuation case study 
of Jägala Waterfall

Mart Reimann, Üllas Ehrlich

Abstract - The article discusses the resource utilisation conflict at the example of Jägala Waterfall, which is 
the highest and greatest natural waterfall in Estonia. There are plans to build a hydro-power plant there, which 
would conduct most of the water past the waterfall to the power plant’s turbines, reducing significantly natural 
and recreational values of the waterfall. The authors carried out a contingent valuation (CV) study to identify the 
monetary equivalent of non-market values related with Jägala waterfall. This paper examines the dependence 
of the respondents’ willingness to pay (WTP) on whether or not they have visited the waterfall, indicating thus 
the significance of nature tourism for the formation of non‑market value of natural features.  The paper analyses 
also the dependence of the visit rate on the respondents’ sociometric characteristics. Using the Logit-model, it 
was identified that the statistically significant factors that influence the probability of visiting  Jägala Waterfall are 
education, income and age. Gender and nationality are not statistictically significant factors for the probablity of 
visiting the Waterfall.  It was also identified that visiting rate has positive impact to  WTP.

Index Terms -  Nature tourism, nature resource utilization, contingent valuation. 
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non-market value of Jägala Waterfall in natu-
ral state, the authors conducted in Estonia 
a representative contingent valuation study 
(950 questionnaires) of the waterfall.  To sim-
ulate market scenario two photos of Jägala 
waterfall were presented. On the first photo 
the waterfall has a medium natural quantity 
of water. The second photo depicts the wa-
terfall as it will be when the power plant is 
working. On the photo the quantity of water 
running down the waterfall  corresponds to 
the minimal quantity of water the power plant 
is obliged to grant to the waterfall. 

This paper deals with the dependence of 
the respondents’ visiting rate on sociomet-
ric characteristics. It is also analysed how 
the willingness to pay is related to the fact,  
whether or not respondents have visited the 
waterfall, indicating thus the significance of 
nature tourism for the formation of non-mar-
ket value of natural features. 

2	 Methodology

To find out relationships between respond-
ents visiting rate and sociometric features, 
the logit-model was used. 

The logit-model describes the relation-
ship between binary dependent variable and 
constant or discrete explaining variables. The 
logit model is based on a logistic distribution 
function, which guarantees that the probabili-
ties remain (e.g. 0;1). The probability that the 
event has occurred (person has visited the 
Jägala Waterfall) is expressed as:

where yi is binary dependent variable: (yi 
=1 – has visited, and yi =0 – has not), Xi is the 
vector of independent variables and β is the 
vector of parameters.

The logit model is expressed as: 

where 
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ln  is

the log odds ratio or “logit”.
It is somewhat difficult to interpret the Logit 

model parameters, as the estimated prob-
ability is not a linear function of the param-
eters. We can estimate the direction of the 
correlation. (In case β>0 and the value of x 
is increasing, the probability increases, and 
vice versa. In the case of binary descriptive 
variables 1vs0). Therefore is is better to use 
either the odds ratio or marginal effects.

3	 results

3.1 Dependence of visiting rate on 
sociometrical characteristics

The variables used are: Gender: SEX 
(male=1, female=0); education: EDUC (1- 
primary, 2 – secondary, 3 – secondary spe-
cialised, 4 – higher, 5 – academic degree), in-
come: INC(1 – less than 4000, 2 - 4-6 thous., 
3 - 6-8 thous., 4 - 8-11 thous.,5 - 11-15 thous., 
6 - 15 thous. +), AGE (1 – younger than 23, 2 
24-29, 3 30=39, 4 40-49, 5 50-59, 6 60+).

To identify the factors that influence the 
probability of visiting the Jägala Waterfall we 
prepared 2 logit models. First we evaluated 
the model without restrictions where we in-
cluded all factors – 

(1)

The logit estimates are presented in Ta-
ble1. The statistically significant factors that 
influence the probability of visiting  Jägala 
Waterfall are education, income and age  
(p<0.1). With these indicators growing the 
probablity of having paid a visit to Jägala Wa-
terfall (positive values of beta) is also grow-
ing. The odds ratio shows that the growth of 
education by 1 level increased the likelihood 
of the visit by approximately 1.5 times (if the 
other indicators remained the same). Hence, 
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for example, people with an academic degree 
are approximately 1.5^4≈5 times more likely 
to have visited the Waterfall.  Gender and na-
tionality are not statistictically significant fac-
tors for the probablity of visiting the Waterfall. 

Insignficiant factors like gender and na-
tionality have been excluded from Model 2

(2)

The values remained the same, the model 
is statistically significant. 

The probablity of visit calculated on the ba-
sis of equation 

(3)

A 18-23 years old person with primary 
education who earns less than 4000 EEK/
month: P=0.45.

An older than 60 years person with an ac-
ademic degree who earns more than 15,000 
EEK/month: P=0.91.

3.2 Relations on visiting rate and 
willingness to pay

The dependence of the willingness to pay 
(WTP) on the visiting rate is presented on 
Table 3. The average visiting rate of the re-
spondents is 72%. In general, the WTP to 
visiting rate ratio can be regarded as positive; 
higher visiting rate also means higher willing-
ness to pay. (Exceptions in groups with very 
high (4000-20000 EEK) WTP are statistically 
unreliable due to the very small size of the 
groups.) Clearly smaller willingness to pay is 
in the groups of visitors with the visiting rate 
lower than 60%. Somewhat surprising is the 
visiting rate in the groups with 0 WTP - 69%, 
hence only slightly smaller than average. 0 
WTP is obviously caused by other factors 
than visit to the tourist attraction.

4	 conclusIons

The statistically significant factors that influ-
ence the probability of visiting  Jägala Water-
fall are education, income and age. Gender 
and nationality are not statistictically signifi-
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cant factors for the probablity of visiting the 
Waterfall.

The average visiting rate of the respond-
ents is 72%. Clearly smaller willingness to 
pay is in the groups of visitors with the visiting 
rate lower than  average. The exception is 0 
WTP group, where visiting rate is close to the 
average- 69%, which indicates that 0 WTP is 
obviously caused by other factors than visit 
to the tourist attraction and need further stud-
ies.
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The analysis of economic impacts 
of tourism, and regional economic 
effects of tourism projects, is one 

of the most popular subjects in tourism 
sciences. However, despite the popularity 
of these studies, only little research has 
been carried out into the reasons for a 
given level of economic impact and for 
the competitiveness of tourism projects. 
This research gap is surprising as such 
knowledge is necessary for a successful 
regional development based upon tourism.

Hence, taking the trekking tourism project 
“Grande Traversata delle Alpi” (GTA) in the 
Piedmont Alps (Northern Italy), a peripheral 
rural region, as an example, I assessed GTA’s 
competitive situation by analyzing different 
factors influencing competitiveness on the 
micro and meso level, and examined the ac-
tions related to these competitive factors [1]. 
This analysis focused on the logics and strat-
egies of actions of all (potentially) involved 
actors in order to explain the reasons for the 
state of competitiveness. This heuristic pres-
ents a conceptual contribution to economic 

impact/tourism and economics analysis on 
the basis of Mayntz’ and Scharpf’s actor-cen-
tered institutionalism [2] [3].

Guideline-based interviews were em-
ployed to identify the respective logics and 
strategies of actions and, along with a survey 
of 320 GTA trekking tourists, served to reveal 
GTA’s competitive situation. Interview par-
ticipants were 50 actors from the field of re-
gional and tourism politics on different scales 
in Piedmont, and 34 GTA-accommodation 
providers. Results show inter alia that various 
actors lack material and authoritative resourc-
es, such as those required for assuming re-
sponsibility for mountain trails management. 
In contrast, some actors do have sufficient 
resources but they do not positively affect 
GTA’s competitive situation due to opposed 
preferences. For example, on the Piedmont 
level, no marketing is done for GTA, for trek-
king tourism, or even for the Piedmont Alps 
as a summer destination.

The study concludes that tourism projects 
are competitive if, and only if, actors possess-
ing both resources (individual resources are 
more important than financial ones), and pref-
erences for particular actions, assume certain 
responsibilities. As endogenous actors often 
lack specific resources, an involvement of 
exogenous actors is indispensable if desired 
economic impacts are to be generated.

Beyond economic impact research: 
an actor-oriented analysis of the 

competitiveness of trekking tourism 
in the Piedmont Alps (Italy)

Luisa Vogt

Index Terms — Actor-centered institutionalism, economic effects, competitiveness, nature tourism, peripheral 
rural regions.
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1	 IntroductIon

River management underwent a 
paradigm shift in the past decades – 
changing the attitude from regulating 

rivers to restoring and protecting them. 
It became obvious that regulated river 
systems lack both ecological and social 
functionality. Integrative management 
approaches should therefore aim to re-
establish ecological functions as well as 
social services of riverscapes.

With regard to Austrian rivers, a weightily 
part of the social functionality comprises op-
portunities for recreation and leisure activi-
ties such as angling, canoeing, swimming, 
barbecuing. Recreational activities are as-
sumed to raise the awareness for ecologi-
cally intact rivers. There is a high demand to 
use rivers, but riverine space is rather limited 
due to river regulation. As a consequence 
visitors often concentrate in remnant close-

Recreational functions of rivers in 
Austria: an approach to the visitors’ 

perspective
Sybille Chiari, Florian Schmid, Andreas Muhar and Susanne Muhar

Abstract — In the past Austrian rivers faced a series of human impacts leading to a loss of both ecological and so-
cial functionality. River restoration measures aim to improve this functionality, however, they are currently mostly 
targeted at ecological functions rather than at recreation. To prevent conflicts between ecological integrity and 
recreational needs integrated river management is demanded. So far river recreation in Austria is an unknown 
quantity, as profound data are lacking. The range of present river-based recreational activities can only roughly be 
estimated. The ongoing project “Future options for the development of riverine landscapes – space requirements 
for multifunctionality” aims to fill this gap. Concerning recreationists’ dispersion, behaviour and preferences data is 
collected along three rivers (Enns, Drau, Lech). The first step of the methodological approach was an explorative 
preparatory study conducted in 2007. Qualitative face‑to‑face interviews should clarify which factors influence river 
recreationists in terms of how they perceive the river, what they appreciate about the setting and what compromises 
their quality of experience. Based on these results a semi-standardised questionnaire was developed for a quan-
titative survey conducted in 2008, covering topics such as visitation motives, use patterns, habits, and perceptive 
aspects using image-based choice statements. Additionally the extent of river recreation is assessed via peak-day 
observations documenting recreational characteristics like number of visits, length of stay and activities. Preliminary 
results indicate that most people associate calmness and relaxation with river recreation rather than adventure and 
action. In particular, the acoustic scenery and certain natural attributes play a major role. Most people state, that they 
prefer natural river sections for recreational purposes. However, some ecologically valuable features such as woody 
debris seem to bother them. Further steps aim to identify key factors for the usability of rivers, integrating both objec-
tive factors such as the biophysical setting and subjective issues such as aesthetics and personal preferences.

Index Terms — Behaviour, preferences, requirements, river recreation, user survey
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to-nature sites that at the same time act as 
refuge for threatened species. Restored ar-
eas where access to the river is provided for 
recreationists - more or less intended by river 
managers - therefore quite often become hot 
spots for recreation. To deal with the some-
times conflicting interests, both social and 
ecological aspects have to be considered 
within an integrated management approach. 
The outcomes of the presented study aim to 
facilitate and foster this process.

2	 context	and	focus	of	the	study

This paper has been prepared in the context 
of the interdisciplinary research project “Fu-
ture options for the development of riverine 
landscapes – space requirements for multi-
functionality”, conducted in the framework of 
the Doctoral School Sus-tainable Develop-
ment at BOKU University of Natural Resourc-
es and Applied Life Sciences Vienna, Austria 
(duration 2007-2010). 

Assuming space to be one of the most limit-
ing factors for sustainable river management 
in Austria, the study focuses on spatial prereq-
uisites for multifunctional riverscapes, consid-
ering ecological services and social services 
in a synergistic rather than competing way. 
An obstacle when trying to harmonise these 
two aspects is the imbalance of data that is 
available. For most rivers biotic and abiotic 
data are available, whereas data concerning 
river-based leisure activities are lacking. This 
fact makes an evaluation of the recreational 
potential of close to nature river sites or sites 
that are to be restored rather difficult.

Therefore one major focus of this study is 
to fill this gap and assess the extent of recre-
ational activities as well as the behaviour and 
motives of visitors on selected sites. Beside 
that, particular ecological data are collected, 
indicating interdependencies between social 
and ecological functions. 

3	 area	of	InvestIgatIon

The study focuses on three Austrian alpine 
gravel bed rivers: River Enns in Styria, River 
Drau in Carinthia and River Lech in Tyrol. 
With this selection different biophysical and 
managerial conditions can be compared, as 
the sites cover a wide range of hydromorpho-
logical statuses (close-to-nature, restored, 
impaired) and protection categories (national 
park, nature park, EU-Natura 2000 sites etc.). 
In total, nine study sites – three per river – 
have been selected for closer investigation.

4	 Methods

As the study aims to combine ecological data 
and recreational data a multi method ap-
proach was chosen (Fig. 1). 

A good part of the data needed for the 
ecological evaluation of the sites is provided 
by prior studies (M. Jungwirth et al. 1996; 
S. Muhar et al. 2008; S. Preis und S. Muhar 
in prep.; A. Zitek und S. Schmutz in prep). 
Additionally gravel breeding birds – Common 
Sandpiper and Little-Ringed Plover – were 
mapped as indicator species, as they react 
rather sensitively to human disturbances.

Concerning recreational data, we have 
to deal with an unknown quantity. Therefore 
the first step was to assess empirically what 
issues are commonly relevant for river rec-
reation in particular from the visitors’ point of 
view. Therefore an exploratory study was car-
ried out, in the course of which 46 qualitative, 
semi-structured interviews were conducted 
on selected sites at river Enns (Fig. 2) in 2007 
(F. Schmid in prep.).

The guideline used for these interviews 
covered issues like motivation for visiting, 
perception of the site and activities performed 
by the visitors. Based on the results of this 
qualitative study a standardised question-
naire was developed  (P. Atteslander 2006) 
for the quantitative survey (Fig. 3). This sur-
vey was carried out in summer 2008 along all 
three rivers.

To assess the extent and intensity of river 
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Fig. 1. Study design  (S. Chiari 2008)

Fig. 2: Survey sites of the exploratory study at River Enns.  
Left: restored site close to town Schladming. Right: Site situated in the National Park “Gesäuse”.
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recreation peak-day observations were car-
ried out on the nine selected sites document-
ing recreational characteristics like number of 
visits, length of stay and activities. Additional 
to these local site‑specific data, the recrea-
tional potentials and the actual uses were 
evaluated on a more regional scale. For this, 
the observer canoed down the investigated 
river sections (River Enns 15km, River Lech 
22km, River Drau 35km) documenting all 
users, activities and their spatial references. 
This enables the identification of recreational 
hot spots and provides data for the ongoing 
spatial analysis of use distribution and use 
patterns.

5	 results	and	dIscussIon

Results presented here refer mostly to the 
exploratory study. Aiming to gain first insights 
into visitor’s preferences and perception, the 

qualitative outcomes of this study cannot yet 
be generalized, as they reflect only a small 
part of the scope of interests. The intention 
was to detect relevant issues and first trends 
as a basis for the quantitative survey. 

Concerning the motives for visiting a river 
section the results indicate that “contem-
plative motives” (M. Mönnecke et al. 2006) 
are dominating. About two thirds of the in-
terviewed persons mention silence and / or 
relaxation to be motives for spending some 
time at a river. One third emphasizes that 
they appreciate the acoustic scenery of run-
ning waters and that this adds to the calming 
effect rivers have on them.

Concerning the usability, people state ac-
cessibility to the riverside but also to the water 
to be a vital prerequisite. Further water quality 
points out to be crucial for the quality of rec-
reation, as comparable studies have already 
shown, e.g. Gobster et al. (1998) where water 
quality was proved to be “the chief concern”.

Fig. 3. Survey methods
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When analysing comments people made 
on morphological issues, more than half of 
the persons stated that rivers should be able 
to flow freely. Almost half spoke out against 
river regulations and stated the demand for 
more natural river courses. 

By way of contrast there were also per-
sons - about one third - preferring riverscapes 
to be well maintained and looked after. This 
aspect is also reflected in the fact that many 
people appreciate facilities like benches a lot 
(see also P. H. Gobster and L. M.Westphal 
1998). Whereas a small group of people is 
rather skeptic about too many facilities, as 
they could attract crowds of people or could 
spoil the naturalness of the site.

The same ambiguousness seems to ex-
ist in terms of how people perceive woody 
debris in rivers: the proportions of those who 
were bothered by wood and those who real-
ize and appreciate the ecological value were 
almost balanced. The opponents called for 
the removal of wood for both aesthetic and 
/ or security reasons. Similar aspects where 
found by Piegay et al.  (2005), showing that 
photos with wood were perceived more natu-
ral but less aesthetically pleasing than photos 
with wood in 8 out of 10 case studies. 

In terms of management, these prelimi-
nary results show, that accessibility, facilities 
and the perceived naturalness of river sec-
tions turn out be key factors attracting recrea-
tional use. Further details on these issues will 
be elaborated by merging the results from the 
exploratory study, the quantitative survey and 
the observation data within the next step of 
this project.
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1	 IntroductIon

This study uses the Importance-Per-
formance Analysis (IPA) technique to 
help understand aspects of the man-

agement of access into the countryside of 
Ceredigion in Wales as part of the process 
of developing a Rights of Way Improve-
ment Plan for the county. The study sought 
to find out which aspects of the manage-
ment of access into the countryside visitors 
thought important, and how these aspects 
were performing in practice. Gaps between 
importance and performance are ‘service 
gaps’ that need to be considered for future 
management.

2	 IMportance-perforMance	analysIs

IPA is a research technique developed with-
in the discipline of marketing that has since 
been applied to a wide range of subject ar-
eas [1], [2], [3], [4], [5], [6], [7]. IPA seeks to 
establish the relative importance of different 
service and product attributes and compares 
them with how they are performing. This is 
carried out using a three stage approach. 
First, a set of product or service attributes is 
developed. These will be in the form of state-
ments such as ‘It is important to me that paths 
are fully signposted and easy to follow’. Sec-
ondly consumers are asked to rate how im-
portant these attributes are and how they are 
performing using a Likert scale [8], [9]. In this 
survey a five point Likert scale of ‘extremely 
important’; ‘somewhat important’; ‘neutral’; 
‘not very important’; ‘not at all important’ was 
used with an additional option of ‘I have no 
opinion’. Finally importance and performance 

An importance-performance study of 
visitor opinions concerning access 
into the countryside of Ceredigion

Ian Keirle

Abstract ó It is important that countryside resource managers gain a full understanding of visitor needs and de-
velop suitable facilities and infrastructure to respond to them. Importance-Performance Analysis (IPA) is a simple 
and effective technique that can be used to identify those attributes of a product or service that visitors consider to 
be important and to gain responses on how these attributes are performing. This study based in the county of Ce-
redigion in Wales, used IPA to find the relationship between importance and performance for a range of attributes 
relating to the management of access into the countryside, covering the areas of infrastructure, information and 
product acceptability. The results indicated that attributes relating to infrastructure such as signposting and stiles 
were not performing to visitor expectations and issues relating to dog mess caused visitors the greatest concern. 
When sub-divided by user type the results showed a clear segregation as to what different user types considered 
important and their perception of performance. 

Index Terms ó Access, Importance-Performance Analysis, infrastructure, service quality.
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values are calculated from the collected data. 
For this survey these were calculated by allo-
cating a score of +2 for responses under the 
‘extremely important’ category; +1 for ‘impor-
tant’; 0 for ‘neutral’; -1 for ‘not very important’ 
and -2 for ‘not at all important’. For each at-
tribute a mean score for all respondents for 
importance and performance can be calculat-
ed (referred to as the IP value) such that the 
mean score of the importance and perform-
ance of each attribute can be compared.

3	 Methodology

This survey was conducted using a one-to-one 
questionnaire research instrument by means 
of a representative sampling methodology [9], 
[10], [11], [12]. The questionnaire form and the 
sampling methodology was developed using a 
two phased approach. An initial draft question-
naire and sampling method was developed by 
the author, based upon a review of relevant 
literature. This draft was used as the basis for 
discussion with a range of experts from within 
Ceredigion, representing a range of organisa-
tions who have an interest in the management 
of countryside access. This included the aca-
demics from Aberystwyth University, staff from 
the International Centre for Protected land-
scapes, the Countryside Council for Wales, the 
Forestry Commission and Ceredigion County 
Council. A large amount of consideration went 
into the selection and wording of attributes 
that were to be explored. Following from their 
comments and constructive criticism, the sur-
vey form and sampling method was further 
developed before three days of pilot testing in 
the field. Further alterations were made based 
upon the pilot test prior to full implementation.

Sampling was carried out at nineteen 
countryside locations chosen to represent 
coastal access, managed sites, managed 
walks and open countryside. Visitors were 
sampled on site using the random sampling 
technique of choosing to interview the next 
person to come past the interviewer after two 
minutes. Individuals from groups were select-
ed by asking who from the party had the next 

birthday. The survey was completed over the 
months of July, August and September 2005 
with survey days running from 10am to 4pm. 
Each site was surveyed twice, once on a 
weekday and once on a weekend day. A total 
of 259 individuals were selected for interview 
of which 211 agreed to take part giving a re-
fusal rate of 19%.

4	 results

4.1 Analysis of all user groups

Fig. 1 shows that for the majority of attributes 
that performance was not matching impor-
tance. Some general patterns are present: 

•	 There was concern about signposting 
with people feeling that there was a need 
for paths to be fully signposted and they 
should contain distance and destination 
information.

•	 There was a large gap between impor-
tance and performance with regard to the 
attribute ‘I think it is important that paths 
are clear of dog mess’.

•	 There was no discernable gap between 
importance and performance with regard 
to attributes concerned with the availability 
of ‘named managed sites’, ‘named man-
aged routes’, ‘short circular walks’ or ‘chal-
lenging walks’.

Fig. 1. Importance-performance values for all interview-
ees.
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Fig. 2. Importance-performance values for interviewees 
who considered themselves to be dedicated actives.

Fig. 3. Importance-p erformance values for interviewees 
who considered themselves to be light actives.

•	 The performance score for information for 
the attribute ‘I think it is important that there 
is clear information about where to go in 
the countryside’ does not match with the 
perceived importance for that attribute. 

4.2 Analysis by user type

To find out if IP scores were influenced by 
the type of user a question was asked that 
allowed interviewees to be categorised. This 
followed the model used by the Wales Tourist 
Board to categorise visitors to Wales. Inter-
viewees categorised themselves as belong-
ing to the following classes:

Dedicated active – Almost all time away spent 
doing a specific outdoor activity (9.6% of in-
terviewees)

Heavy active – Majority of time spent away 
doing a specific outdoor activity (22.5% of in-
terviewees)

Light active – Like to do outdoor activity but 
interspersed with non-energetic pastimes 
(49.8% of interviewees)

Stroller – Do little energetic outdoor activity 
but want to spend time exploring the area 
(18.1% of interviewees)

When analysed using these categories 
some interesting patterns emerged with clear 
differences apparent between the different 
user types. Within the limitation of this paper 
the two categories of user will be used as il-
lustration, namely dedicated actives and light 
actives.

Fig.2 shows the results for the group of in-
terviewees who considered themselves to be 
dedicated actives. This group:

•	 Have concerns about dog mess and con-
frontations with landowners.

•	 Feel that the signposting needs to be im-
proved and should contain distance and 
destination information. 

•	 Would like stiles and gates to be better 
maintained.

•	 Feel that the surface condition of paths is 
OK and that having adequate places to 
rest is not very important.

•	 Would like clearer information including 
leaflets.

•	 Do not feel there is a need for more named 
managed sites or named managed walks.

Fig.3 shows the results for the group of in-
terviewees who considered themselves to be 
light actives. This group:

•	 Appear to be very concerned about con-
frontation with landowners.

•	 Would like better signposting, including 
destination information to be added to 
signs but are less concerned with adding 
distance information
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•	 Would like better maintenance of stiles 
and gates.

•	 Would like more provision in the way of all 
ability routes, named managed sites and 
named managed routes.

5	 conclusIon

The results give a graphic demonstration of 
the issues that need to be addressed in the 
future management of access into the coun-
tryside of Ceredigion. Of particular interest are 
the differences in the responses of different 
user types. The two user groups illustrated 
in this paper show considerable variation in 
the importance they attached to the differing 
aspects of the provision of infrastructure such 
as signs and gates and of managed country-
side. There are also clear differences in how 
the two user groups rated performance, prob-
ably reflecting different behavioral norms.

This research has clearly demonstrated 
the potential of the Importance-Performance 
Analysis technique to yield useful manage-
ment information about the management of 
access into the countryside. The technique is 
simple to use, easy to analyse and produces 
data in a form that is easily understood by a 
range of managers, funding agencies and 
politicians. As such it is a useful tool in any 
countryside resource managers toolbox.
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Affinity to place and serious leisure: 
implications of amenity migration for 
nearby recreational and protected 

areas
Linda E. Kruger

Abstract — People have long been attracted to places with high amenity values. The first Baby Boomers have 
begun to collect Social Security checks and many more will follow. Increasing retirees who make up a growing 
numbers of migrants are moving into communities fortunate to have highly valued environmental and cultural 
resources and recreation opportunities. Tourists and retirees are drawn to natural amenities and opportunities for 
both tranquillity and adventure. Wilderness can be especially attractive and introduces people to rural and remote 
locations. Resort real estate, full and fractional ownership arrangements (time shares), residence clubs, and a 
variety of other options provide an array of investment possibilities. Rapid growth of retirees has implications for 
communities and public land managers. For land managers, growth is likely to increase population density in 
proximity to public lands, increase pressure on riparian and other environmentally sensitive areas and increase 
the demand for recreation opportunities and facilities. The changing values within the neighbouring community 
may change the issues and concerns residents have about recreational and protected area management. Healthy 
retirees are looking for a variety of recreation and volunteer opportunities. Communities need to consider infra-
structure, especially in health and transportation sectors. As amenity migrants settle in their new community, the 
physical changes are readily apparent: new homes, new business, new roads, rising real estate values. Rising 
levels of disposable income among the middle and skilled working classes and the growth of a “leisure society” 
with time for recreation and travel have fueled demand for recreation. What are the implications for recreational 
and protected area management? This paper explores concepts of place and serious leisure as they are related 
to amenity migration and implications for management of recreational and protected areas near amenity com-
munities. How can these concepts inform our understanding of the changing demands of amenity migration com-
munities? In what ways are concepts of place attachment and sense of place useful in planning for change in high 
amenity communities and the surrounding recreational and protected areas?

Index Terms ó Recreational and protected areas, place’s affinity, leisure.
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1	 IntroductIon

It is a paradox that the decade of the 
1960’s - which saw the roots of modern 
sustainable tourism, in the world-wide 

movement for resource-conservation & 
limits of development, gave rise to a de-
structive counter- phenomenon! The coun-
ter-problem was the explosive rise in air-
based international tourism. This transport 
and revolution was to become damaging 
to the environments and cultures of tourist 
destination-regions. It has taken 40 years 
to respond effectively to this demanding 
global process, and to start to achieve 
sustainable rural regional tourism prod-
ucts & realities.

The rural case-study which is presented, 
is one of a region in slovenia along the bor-
der with croatia, where we track the 10 year 
process, from preliminary idea - to the op-
erational reality of sustainable international 
tourism in a strategically-located destina-
tion-region.

2	 orIgIns	and	catalysts

The 30 year period from 1960-1990 saw dis-
tinct phases of evolution in tourism, planning, 
and conservation-thinking and actions in the 
western world. The indicative bibliography, 
at the end of this paper, shows how a se-
quence of publications in the french, german, 
and english-speaking worlds, developed this 
field, in parallel streams, over time. This led to 
concepts and processes of sustainable tour-
ism-planning. By the end of the 1980’s a uk 
national task force on ‘tourism &the environ-
ment’ was set up in order to provide sustain-
able tourism guidelines for three problem-cat-
egories:

1) the countryside 2) heritage sites and 3) 
historic cities and towns.

Several key actors and catalysts can be 
identified in this story : a national ministry of 
agriculture (in slovenia), the bavarian minis-
try for agriculture, a faculty of architecture in 
ljubljana, the european commission’s tour-
ism directorate, a regional chamber of com-

Slovenia:
a case-study in sustainable rural 
development for agriculture and 

tourism 
Marko Koscak

Abstract — This paper deals with the concept of the heritage trail which main purpose is rural regeneration 
through sustainable tourism. A heritage trail is a regional network of natural and cultural heritage sites, activities 
and tourism facilities which is created with a well defined product identity in order to support an interesting and 
varied tourist visit up to one week. The heritage trail does not necessarily have a single theme, with the visitor 
following a pre-determined route. It can be designed as a coherent menu of natural, cultural and landscape attrac-
tions, out of which visitors can create their own itinerary. The aim of heritage trail marketing is to attract the visitor 
to the region in the first place, by offering a specific and attractive experience. Once in the region, other facilities 
and experiences can be offered which are not featured in the heritage trail promotion itself

Index Terms — Heritage Trails, Dolenjska, Bela krajina, Slovenia, planning, carrying capacity, marketing.
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merce, and that of a commercial tourism op-
erator, plus later - use of a market research 
consultant.

3	 Integrated	rural	coMMunIty	developMent	
project

Crpov programme (integrated rural develop-
ment and village renovation), which started 
in 1990, was associated both with the fao, 
and with the bavarian ministry for agriculture. 
Bavaria helped in the initial phase transfer-
ring experience and know-how. Crpov was 
based on a bottom-up approach, involving 
an initial 14 local project-areas, in1991. Two 
villages were located in trebnje municipality, 
and around 500 local residents were involved 
in the project. During this period around 250 
local projects were developed in Slovenia, 
primarily aimed at development possibilities 
for rural economic diversification.

The community development role of crpov 
involved many local village meetings, linked 
to the economic need for diversification of 
the rural economy. Crpov worked together 
with an expert team on strategy and action. 
Critically, our case-study of a rural region sits 
strategically between ljubljana and Zagreb, 
on the international motorway from belgrade 
to ljubljana. This has a high location poten-
tial for selling locally-sourced food and wine 
products, as well as craft- and tourism prod-
ucts. Tourism is based on the appeal of a 
gentle landscape of hills, and river-valleys for 
walking, horse-back riding, cycling, angling, 
rafting, or the simple enjoyment of its unspoilt 
character!

Crpov as integrated rural community devel-
opment, led the way to rural product develop-
ment, and as a by product, community based 
sustainable tourism. Such tourism requires 
partnership and co-operation between the 
public, private and the ngo voluntary sectors. 
Co-operation of this sort was not common in 
the period 1992 -1995 in slovene tourism. It 
was clear, however, that sustainablity -in slov-
enia or anywhere else, requires community 
involvement, and the commitment of local ac-
tors and producers. The appeal of such ac-

tion, is to add tourism products to the other 
rural products ,which they complement.

Community-based rural development is 
thus an ideal starting point for sustainability, 
whether in agriculture, and /or in tourism. This 
creates an ‘environment’ in which new oppor-
tunities for economic diversification, new job‑
creation, added value to agricultural products, 
local guiding, and new farm-services can oc-
cur. In this process, institutions like an agricul-
tural extension service and others play a very 
important role, in terms of capacity-building, 
and of human resource development.

Crpov resulted in the creation of a tourism 
product, by offering a themed ‘commercial 
package’, by linking with Slovene railways, in 
developing a one-day tour. This theme was 
the main idea of a development strategy, one 
result of which was an 18kms. Long baraga 
walking-trail. Initially, this product was offered 
to school pupils. The response was limited, 
as there was no commercial partner to mar-
ket and sell the product on the domestic mar-
ket. However, there were improvements in 
infrastructure, and in housing, plus local train-
ing-schemes to create business opportuni-
ties. In 1996, the project was given an award 
in munich, as part of arge- ‘landentwicklung 
und dorfeneurung’ development competition. 
This was also a confidence‑building phase 
for rural people locally, later enabling them 
to become part of a broader, regional project, 
with its tourism elements.

4	 InternatIonal	teaM	herItage	traIl	
consultancy

This background of crpov and the wine trails, 
prompted regional chamber of commerce of 
the region of dolenjska and bela krajina to 
accept an invitation by a consortium - who 
in 1996 secured european union funding to 
launch two pilot projects in slovenia and bul-
garia, to create heritage trails. The consorti-
um included ecotourism ltd., a British consul-
tancy firm, prisma ‑a greek consultancy firm, 
and ecovast- the european council for the 
village and small town. All of these were sup-
ported by regional and national institutions in 
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the field of natural and cultural heritage.
The uk/slovene h.t. team conducted a tour-

ist resource inventorying & selection, based 
upon natural-, built-, and living cultural herit-
age resources of the selected region. Some 
150 sites were identified and proposed by the 
different partners involved in the participation 
process, for the heritage trail. From this large 
number,28 sites were selected, to be net-
worked in a trail system for the area. The idea 
was to develop a tourist product which can of-
fer opportunities for stays of up to seven days 
in the region. Two key access-forms were 
used for the clustering of attractions, one a 
“flower structure”, and the other a “garland 
structure”. Existing tourist assets and poten-
tials were the basis of these groupings.

A major result of this work, was the crea-
tion of a regional partnership of 27 organisa-
tions, from the public, private and ngo sectors, 
which signed an agreement to co-operate in 
the h.t.’s implementation phases of marketing 
and product development. This partnership - 
working under the umbrella of regional cham-
ber of commerce, is now 10 years old, and 
is still going strong. It supports, co-ordinates, 
and brings together the provider-partners. 
Work in general consists of marketing activi-
ties, product development, and training activi-
ties, where different combinations of partners, 
institutions, and individuals are involved.

For marketing purposes, a commercial 
partner - Kompas novo mesto, was brought 
into the partnership in 2001, as it was nec-
essary to have a much “stronger attack” on 
foreign markets. Kompas was to act as the 
marketing agency, on behalf of ht partner-
ship. Although the official launch of the prod-
uct was in 1997, at the world travel market in 
London , followed in1998- by a presentation 
at itb/ tourist fair in Berlin, there was no signifi-
cant response. Foreign markets at that time 
had limited awareness about any Slovene 
tourist products , other than the constantly-
featured “traditional Slovene tourist Ikons”, 
such as lake bled, Kranjska Gora ski resort, 
Postojna cave, and Portoroz seaside resort. 
The effective commercial launch of the h.t. 
internationally, with a foreign tourist industry 

adviser, and a much more professional co-
ordinated national approach, was delayed 
until2002, in London. There, at the wtm, the 
launch had the active support of the Slovene 
tourism board, plus other relevant institutions

5	 stages	of	coMMercIal	product	
adaptatIon,	and	IMpleMentatIon

After the launch of the h.t. to the domestic 
market, the international launch of the trail was 
at the world travel market in 2002, but this did 
not give rise to responses by foreign tour-op-
erators and travel agents. It became clear that 
external help was needed to find such foreign 
trade partners, and identify the niche markets 
selected and targeted. External consultant, 
prof. Travis became employed in this role.

From travis’s market research on slov-
enia’s key foreign markets, the special inter-
est markets, with a focus on either cultural 
tourism or nature- tourism (eco-tourism) were 
selected. Independent and some major com-
mercial operators were to be approached by 
phone, fax, or on‑line. 200 firms were identi-
fied in 7 european countries. 60 firms were 
contacted by at least two contact modes, but 
only 6 showed some interest!

The problem revealed was that though 
there is much interest in slovenia as a high-
growth. 

Destination country, it is seen by the inter-
national industry as one with 3 major attrac-
tions or ‘tourist ikons’, already mentioned. For 
a long time Slovene overseas marketing

Focused only on these well-known desti-
nations! by 2003, low-cost airlines made slov-
enia easily accessible to high spend markets. 
Air travel cannot be a basis for sustainability, 
but may have to be used to ‘open -up a des-
tination’ to international markets‑in the first 
place. Rail travel access must be the aim ! 
The h.t.product offered was being linked to 
an air-gateway at Ljubljana or klagenfurt, with 
access routing via Ljubljana. In-depth contact 
with key operators by phone showed that 
there were two viable special- interest pack-
ages, which could appeal commercially:
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1) a heritage trail add-on package to offers at 
bled, or ljubljana ;

2) an integrated new ‘highlights of slovenia’ 
holidays, which started with 25% of their 
time at two existing ikons (bled & ljublja-
na), then the remaining 75% time alloca-
tion spent on the heritage trail.
Testing of this product with a group of 6 

uk professionals was extremely successful. 
A second tour with tour-operators from ger-
many & the uk -in 2004, was less successful. 
In 2005 a specialist walking‑ tour firm assem-
bled its bespoke and individualised ht offer, 
and independent tour operator firms are pre-
paring for launching on-line, two individual-
ised alternative packages -already indicated.

 

6	 conclusIons	and	fIndIngs	

A) Because the heritage recycling for tour-
ism phase, was preceded by the work on 
integrated rural community development, 
there was a community-based approach 
to development. In this context, tourism 
was a part of the economic mix. This cre-
ated a real hope of sustainability via the lo-
cal communities’ support for a new mixed 
economy. Sustainable development can 
underpin successful tourism, if the right 
strategy is chosen. 

B) Heritage-resource based tourism develop-
ment, if it is to be sustainable, must:
- show respect for the carrying capacity 

of resource- zones -be they robust or 
fragile,

- have rural community involvement and 
commitment to tourism, because they 
have a stake in it, and have net gains 
from it.

C) Much tourism development arises because 
the destination creates potential tourism.
Products, because they want economic 
gain from them. Rural tourism products 
have to be adjusted to fit niche market de-
mands, that are highly competitive sectors 
internationally. Thus market awareness 

and understanding must be built-in early 
in the development process, or it becomes 
much longer and harder! 

D) New tourist destinations are very diffi-
cult to launch internationally, even if they 
have high accessibility, unless they can be 
linked and tied in to existing tourist ikons or 
magnets. This new slovene offer had to be 
adjusted , to do just that.

E) The “gateway” identification is critical in 
new product formulation. Whether this be 
a selected airport, seaport, railway station 
or whatever. If the gateway is the airport of 
an attractive heritage city ( like ljubljana), 
then both add-on package possibilities, as 
well as links to a popular ‘short-city break’ 
destination, add great value!

F) Continuity of personnel in a development 
process is of real importance: project man-
ger’s initiating, and continuity role- has 
been critical, and the continuing interac-
tions with external partners- who were 
supportive & shared a belief in the integrity 
of the development, over a long period of 
time, also valuable. 

G) This model ultimately is one of multiple 
stake-holders, community -based, and 
having the equal support of small rural op-
eratives, and major agencies. The support 
from several levels: local, regional, nation-
al, and international have enabled this 13 
year development -cycle to be achieved. 

7	 adaptIng	the	slovene	h.t.	Model	for	
neIghbourIng	countrIes

There are good reasons why the slovene 
h.t. model is being successfully adopted in 
several neighboring countries as an initiative 
for rural regeneration through sustainable 
tourism, namely:

A) Economic regeneration. A heritage trail is 
created as a tool for rural economic regen-



MMV4 proceedings - places

261

eration. The heritage trail extends tourism 
from existing centres into new and under-
visited areas, by increasing the number of 
visitors, extending their stay, and diversify-
ing the attractions and services offered to 
them: expansion, extension and diversifi-
cation.

B) Contributes to regional tourism develop-
ment. The heritage trail is a tourism prod-
uct which makes the natural and cultural 
heritage of a region the focal point of the 
offering. The development of such a prod-
uct is, therefore, an integral component of 
the development of the whole region as a 
tourism destination. However, a heritage 
trail is only one product, and many regions 
have other tourism products on offer which 
may not be included in the trail. In creating 
heritage trails in slovenia, there was fre-
quently a temptation to include all tourism 
attractions and services in the region. But 
to give into such a temptation would have 
been to lose the focus of a well defined 
tourism product.

C) Complements other tourism products. 
Although a heritage trail focuses on only 
some of the attractions of a region, it can 
be complementary to other tourism prod-
ucts on offer. For example, it can contrib-
ute to economies of scale in regional pro-
motion - in slovenia, the heritage trail and 
spa tourism were promoted jointly, and 
costs of this shared. A heritage trail can 
also contribute to a wider choice of prod-

ucts for target markets. Taking the exam-
ple of slovenia again, spa tourists may be 
interested in the heritage trail product, and 
heritage trail tourists may enjoy the spa fa-
cilities. 

D) Transferable. The heritage trails concept is 
transferable to other regions and countries 
where there is sufficient natural and cultural 
heritage to attract tourists and where there 
is a local desire both to benefit from tour-
ism and to safeguard that heritage. This is 
particularly the case in parts of central and 
eastern europe where established settle-
ment patterns and rural economies have 
developed similarly to those in slovenia.

E) Sustainable tourism. A heritage trail focus-
es on the natural and cultural assets of a 
rural region. This runs the risk of exposing 
some of the most vulnerable sites in a re-
gion to excessive numbers of tourists. The 
preparation of a heritage trail, therefore, 
must include a tourism »carrying capacity 
study« at each proposed tourism site. If a 
sudden increase in tourists risked damag-
ing the physical or natural attributes of a 
site, or if it were to exceed the tolerance of 
the local people, it should not be included 
in the heritage trail until preventive meas-
ures can be implemented.

Marko Koscak, heritage trail manager, Dolenjska 
and bela krajina heritage trails marketing association, 
p.p.11, 8001 novo mesto, Slovenia
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Farm tourism experiences in rural 
Australia: a continent-wide study of 
geographical distribution and socio-

economic characteristics of farm 
tourism operators

Claudia Ollenburg, Ralf Buckley

Abstract — Worldwide changes in agricultural commodity prices and production systems, coupled with increas-
ing demand for rural tourism in urbanized developed nations, have lead many farm landholders to turn to tourism 
operations as an alternative or additional source of income. The proportions of farmers and rural landholders who 
have made this move, however, differ considerably from one country to another, and between different areas in 
the same country. There is a great demand side interest to visit farms, but only some farm landholders provide 
a tourism experience. For the purpose of this paper tourism experiences on farms include accommodation and 
activities. A revealed preference approach was applied, at a continent-wide scale examining the geographical 
distribution and socio-economic characteristic of Australian farm tourism operators. Using multiple data sources, 
we inventoried, mapped and characterized all known Australian farm tourism enterprises, and examined patterns 
using both size‑based and multi‑criterion classifications. Results from revealed‑preference analyses are congru-
ent with stated-preference studies but yield considerable additional information and insights. There are clusters of 
farm tourism enterprises close to cities and gateways, and isolated operations in more remote areas. We identi-
fied four groups of farm tourism providers: full‑time, part‑time, retirement and lifestyle operators. Characteristics 
of the farm property and business, the farming family, and the farm tourism business differ significantly between 
groups. Most (88%) of these farm tourism operators offer nature-based as well as farm-based activities; and in 
aggregate, they use only four fifths of their land for farming, with the remaining fifth, presumably, potentially avail-
able for other recreational activities or conservation.

Index Terms — Nature tourism, rural tourism and experiences in recreational and protected areas.
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1	 IntroductIon

The quality of experience forms an im-
portant basis for the success of nature-
based tourism [5]. However, despite of 

an existing wide range of original natural, cul-
tural and landscape values (“first nature”) the 
derived tourist offers (“second nature”) are 
not sufficient in terms of experience quality. 
Many of the nature-based products are miss-
ing a specific experience quality. Reasons for 
this phenomenon are a lack of the necessary 
knowledge on the side of the providers on 
one hand and a lack of financial resources on 
the other. The tourist infrastructure, which is 
in many cases not appropriate anymore, to-
gether with the measures for visitor guidance 
and management pose a problem. For struc-
tural modernization beyond the necessary of-
ten the financial means are missing [21].

It has been pointed out on various occa-
sions that experiences are an integral part of 

post-modern recreational activities [17], [18], 
as well as specifically for nature‑based tour-
ism [13]. Solely beautiful landscapes are not 
enough to generate experience-oriented tour-
ist offers [9], [14], [20]. This also refers to na-
ture-based tourism and its principle. It is char-
acteristic for this kind of experience offers that 
they are set in natural or semi-natural cultural 
landscapes. Thus the natural and cultural 
values of the setting form the main basis and 
must not be derogated in their significance 
and integrity. Based on these primary values 
the experience offers shall convey a high de-
gree of authenticity and enable the visitors to 
actively experience the natural and cultural 
attractions with all their senses. Offers shall 
promote the locomotion through ones own 
strength, improve regional value added and 
at the same time be considerate of sensitive 
areas, environment and climate.

The result of this survey is the “Experience 
Compass”, a tool which supports the evalua-

Optimizing the quality of 
experience-oriented nature-based 
tourism offers: the new evaluation 

tool “Experience Compass”
Dominik Siegrist and Karin Wasem

Abstract — In the past few years in Switzerland nature-based tourism has been showing a positive and fresh dynamic. 
New providers and co-operations enter the market with their products. But very often the new initiatives state problems 
with the quality of their products and are alone not able to design the products in a way that attracts the attention of a 
broad audience. An authentic design of the offers can contribute significantly to make them more attractive and visible 
and therefore stimulate the demand on the tourist market. The article here presented deals with the in-depth analysis of 
potentials regarding the improvement of the quality of experience-oriented nature-based tourism offers. Based on the 
results of an expert survey the “Experience Compass”, an evaluation tool of experience quality in nature-based tourism, 
has been developed and verified by means of case studies. With the new tool providers and other actors are enabled to 
evaluate and improve experience quality of offers in nature-based tourism.

Index Terms — Nature-based tourism, experience quality, offer development, evaluation tool, expert survey.
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tion and optimization of experience quality in 
nature-based tourism. This tool has been de-
veloped based on an expert survey and test-
ed by means of different case studies [22]. 
Core element of the survey has been a se-
ries of qualitative semi-structured interviews, 
which have been conducted with 22 provid-
ers of nature-based tourism offers in Switzer-
land that have been selected according to 
specific criteria. The survey served to identify 
specific assessment criteria for experience 
quality in nature-based tourism and to docu-
ment good practice examples. The new tool 
shall enable the providers and other involved 
actors to evaluate the experience quality on 
their own by means of an easy to use Excel 
application.

2	 results

The Experience Compass is based upon 
experience sectors, experience dimensions 
and the assigned assessment criteria (see 
fig. 1). The 5 experience sectors are the cor-
nerstones of the assessment system; prom-
ising offers should comprise several or all of 
these sectors. The 17 experience dimensions 
are understood as different specifications of 
the experience sectors, which are relevant 
regarding the evaluation of the offer. The 41 
assessment criteria are assigned to the expe-

rience dimensions and represent the actual 
tool for the evaluation within the Experience 
Compass (see fig. 2).

Experience sector “Attractive and intact land-
scape” (3 experience dimensions, 10 criteria)
The presence of attractive and intact land-
scapes forms the basis for offers in nature-
based tourism. Attractive landscapes are 
characterized by variations of nature and cul-
ture; a rich diversity and contrast in terms of 
natural and cultural elements on a small scale 
is of great importance. A sustainable nature 
and landscape management (e.g., measures 
for protection, maintenance, and valorization 
of the landscape) shall assure the preserva-
tion of the inherent natural beauty [12], [15].

Experience sector “Authenticity and peculiar-
ity” (4 experience dimensions, 13 criteria)
Authentic offers [20] are characterized by a 
strong reference to the natural, cultural and 
landscape values as well as to the current 
conditions of a location or a region. They em-
phasize the distinctiveness and peculiarity of 
a location or a region [10]. Authentic offers 
aim at a close contact with the local popula-
tion and claim to permeate societal façades 
and coulisses and show the real social condi-
tions of the visited places. The offer includes 
elements very peculiar for the location or the 
region. This also includes production of and 
marketing for regional products and serv-
ices.

Experience sector “Holistic experience” (3 
experience dimensions, 6 criteria)
In order to allow for intensive and holistic ex-
periences offers should provide “breathing 
room” in terms of time and space. Slowness, 
disorganization and flexibility are among the 
central aspects of nature-based offer rich in 
experiences. When designing the offer natu-
ral, cultural and landscape elements have to 
be particularly considered. Architectural fea-
tures should be designed in such a manner 
that shows an active examination of current 
conditions; they shall represent a symbiosis 
of local and foreign elements, of tradition 
and innovation. The offer enables the visitor Fig. 1. Experience compass nature-based tourism
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to experience with all the senses and allows 
for various forms of experiences (e.g., active, 
contemplative and cognitive experiences). 
The possibility to experience different ele-
ments of nature and culture within the same 
offer in an intensive and direct manner is one 
of the most significant aspects.

Experience sector “Information and interpre-
tation” (3 experience dimensions, 4 criteria)
Nature-based tourism offers shall be de-
signed according to the requirements and 
interests of the visitors. Information regarding 
particular natural or cultural attractions must 
be elaborated according to the respective 
target group and reveal the meanings which 
are hidden beyond the obvious and directly 
visible. The visitors shall be supported in in-
terpreting the natural and cultural traces and 
phenomena in the landscape and put them 
into a wider context. Professionally designed 
interpretation does not only help the visitors to 
gain an understanding of the natural, cultural 
and landscape elements but also enables 
visitors to establish an emotional relationship 
[2], [11].

Experience sector “Active experience of na-
ture and culture” (4 experience dimensions, 
8 criteria) 
The possibility for the visitors to actively ap-
propriate nature and culture is one of the 
main prerequisites for a high experience 
quality. Central element is the locomotion 
through ones own strength (e.g., walking, 
hiking, rock climbing, snowshoeing). Also the 
possibility of a creative use of classic natural 

materials like stone, water, earth, snow and 
ice is of great importance as well as profes-
sionally guided activities like landscape de-
sign offers (building of dry-laid stone walls, 
thinning out of edges of the forest), sculpting 
courses or music events. The physical well-
being while carrying out these activities plays 
a significant part regarding the quality of the 
experience. Thus, basic needs like catering 
and respites must be taken into account. Also 
requirements regarding safety and security 
as well as regarding sociability and privacy of 
the visitors should be considered. Especially 
in sensitive areas the activities should be car-
ried out in a sustainable and environmentally 
compatible manner [7].

In order to verify and optimize the new Ex-
perience Compass, 31 offers chosen accord-
ing to specific criteria have been evaluated.

conclusIon

The orientation towards experience is of 
significant importance in tourism. In today’s 
experience-driven society also visitors in the 
sector of nature-based tourism are seeking 
for specific experience offers. However, the 
character of this kind of offers in nature-based 
tourism differs from the once in general tour-
ism regarding several aspects:
ü	The experiences move emotionally, leave 

a strong impression and appeal to the 
visitors with regard to their specific needs 
and desires. They differ from other offers 
mainly in their authentic character. Moreo-
ver, they are mostly active or focused on 
certain activities respectively.

ü	Experience offers in nature-based tourism 
have a high degree of authenticity and are 
based on the landscape, cultural and his-
torical peculiarities of the location visited. 
The exchange between local population 
and visitors is essential.

ü	Experience offers in nature-based tourism 
work without excessive emphasizing ef-
fects and do not need a consistent chain of 
experiences. Niches and flexibility in terms 
of time and space, the unforeseeable and 

Fig. 2. Experience quality of nature-based offer
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unpredictable are of great importance.
ü	Experience offers in nature-based tour-

ism have got a more or less distinct ethic 
component. Therefore information and in-
terpretation are important.

recoMMendatIons

The following recommendations address the 
stakeholders of nature-based tourism, the 
providers of tourist services, the public au-
thorities of state, regions and municipalities, 
planners and consultants as well as public 
and private institutions in the fields of nature, 
landscape and culture.
• The design and development of specific 

experience offers in nature-based tourism 
shall be promoted.

• Experience offers in nature-based tourism 
shall focus on the strength of nature, land-
scape and culture and shall be elaborated 
by involving the local population.

• Specific offers of basic and continuing edu-
cation opportunities regarding experience 
management in nature-based tourism are 
needed.

• The establishment of regional enabler net-
works and local cooperation are of great 
importance for nature-based tourism.

• Quality management in nature-based tour-
ism shall be assured according to specific 
criteria.

• Sustainable transport is to be promoted as 
an independent experience dimension.

• Together with the agricultural sector expe-
rience offers which incorporate local prod-
ucts shall be promoted.

• A professional marketing of experience 
opportunities in nature-based tourism shall 
be aspired.
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1	 IntroductIon

Over the last two decades, Sumava 
National Park (SNP) in the south-
west corner of the Czech Republic 

has become one the primary destinations 
of nature tourism in Central Europe. It was 
closed to tourists and any other form of 
development in the second half of the 20th 
century due to military use and the “Iron 
Curtain” stretching across the region. Para-
doxically, Sumava’s nature flourished, with 
vast areas of land exposed to minimum hu-
man pressure. 

Everything changed after the collapse 
of the communist regime in 1989. The Iron 
Curtain was torn down in a similar way to the 
Berlin wall. Sumava was discovered and lit-
erally conquered by tourists. Nowadays, the 
number of visitor nights is estimated to be 
around 1.1 – 1.3 million per year, which ranks 
SNP as the second most visited national park 
in the Czech Republic. 

Considering its position in the middle of Eu-
rope (“Green Roof of Europe”), natural beauty 
of its landscape and presence of unique eco-
systems – such as glacial lakes, peat bog 
sources and the remains of primeval mountain 
forests – the area was declared the Sumava 
National Park by the Czech government in 
1991. National park, along with its buffer zone 
– Protected Landscape Area Sumava – takes 
up an area of 167,000 ha, with elevations 
between 600 – 1378 m above the sea level. 
Sumava is also part of UNECSO’s Man and 
Biosphere reserves network and its peat bogs 
are protected under Ramsar Convention.

Stakeholder’s monitoring and 
involvement: management option 

for Sumava National Park  
(Czech Republic) 

Martin Cihar, Viktor Trebicky and Jindriska Stankova

Abstract — The paper presents the results of long-term monitoring and surveys of three major stakeholder’s 
groups in Sumava National Park (SNP) – visitors, local people and public administration (mayors). SNP is the 
largest Czech national park situated in the southeast part of the country. In 1990s and 2000s the park became a 
popular nature tourism destination, mainly for domestic visitors. Views and attitudes of stakeholder groups to con-
servation and environmental management activities were analysed and compared. Primary data was statistically 
treated using the χ2 test for evaluation of homogeneity of results from different years of monitoring and different 
stakeholder groups. The results show that management, development and nature tourism in SNP went through 
significant changes over the last ten years. Monitoring of stakeholder’s opinions and attitudes and their involve-
ment in a local decision making process is crucial for development of a new management plan of SNP.

Index Terms — Local people, management, monitoring, nature tourism, public administration, visitors.
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Park administration and management, 
however, has been struggling with three main 
problems, more or less continually since 
the beginning of national park’s existence. 
Equally important is the deteriorating qual-
ity of its main ecosystem – forests (“beetle 
calamity“), increasing pressure from tourism 
development and flawed relationships with 
local people and municipalities. The research 
presented in this paper aims to address the 
later two. The main research question is: 
have behaviour patterns, attitudes and views 
of visitors, local people and mayors of local 
municipalities evolved in a similar way? What 
are their relations to the nature protection and 
management of the national park? 

2	 Methods

The paper presents results of a long-term 
monitoring and surveys of three major stake-
holder’s groups in Sumava National Park 
(SNP) – visitors, local people and public 
administration (mayors). These groups and 
their interactions were identified as crucial for 
a successful and proactive management of 
the national park. 

The Institute for Environmental Studies, 
Charles University, has been monitoring tour-
ism use of SNP annually since 1997 as part of 
a broader research program. Visitor surveys 
are carried out in the high summer season 
during a nine-day period at four monitoring 
points in the central part of the national park. 
The survey’s methods include interviewing a 
random sample of visitors by using an exten-
sive questionnaire and counting of tourists. 
Results from 1997 – 2006 period are pre-
sented in this paper. 

Surveys of local people and representa-
tives of local public administration were car-
ried out in 1998 and 2003. Their views and 
attitudes to conservation and environmental 
management activities were analysed and 
compared. Primary data were statistically 
treated using the χ2 test for evaluation of ho-
mogeneity of results from different years of 
monitoring and different stakeholder’s groups. 

For comparison of local inhabitants‘ and may-
ors‘ views, a method of testing of expected 
frequency attributes was used. 

The following number of questionnaires 
was collected from visitors: 
N1997 = 1,274, N1998 = 1,020, N1999 = 1,126, 
N2000 = 665, N2001 = 959, N2002 = 648, N2003 = 
900, N2004 = 911, N2005 = 648, N2006 = 877. 

For local people the number of question-
naires amounted to: 
N1998 = 181, N2003 = 200. 

Return rate of questionnaires was high in 
both groups and all monitoring years, within 
the range 70 % - 90 %. 

Finally, 7 mayors from local Sumava’s com-
munities were interviewed in 1998 and 2003. 

3.	 results	and	dIscussIon

3.1 Visitors numbers

How many tourists visit core areas of Suma-
va National Park in a high summer season? 
Fig. 1 summarizes development of number of 
hiking visitors and cyclists over 10 years of 
monitoring (1997 – 2006). 

The number of hiking visitors peaked in 
1997 with an average 2,930 recorded per-
sons per day. That match approximately to 

Fig. 1. Index: number of hikers and cyclist and their ratio. 
Indicator is based on an average number of tourists (hik-
ers and cyclist) per monitoring day. It sums records from 
four monitoring points – crossing of hiking trails in central 
parts of the park. Beginning of monitoring, year 1997, 
corresponds to 100. Hiking/cycling ratio is expressed as 
1 hiker/100 cyclists. 
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181,000 people passing through four moni-
tored crossings in summer season (62 days) 
and roughly 270,000 people per year (con-
servative estimate of off‑season tourist traffic 
being 10 % of a busy summer period value). 
Since 1997, the number of visits slightly 
dropped, with a much deeper fall (by 39 %) in 
2002. Year 2002 was abnormal, however, af-
fected by extreme floods in the whole country 
during the monitoring period. 

The number of cyclists reveals a differ-
ent picture. Cycling, even on hiking trails, is 
increasingly popular and exceeded every 
other year (bar 2002) the initial value of 1,475 
recorded cyclists per day in 1997. Even the 
exceptional year 2002, when the floods oc-
curred, counts for 99 % of 1997 value. So far, 
cycling peaked in 2003, with 49 % surge. 

Hiking/cycling Index continually decreased 
in favour of cycling from 1997 to 2004 – from 
199 hikes/100 cyclists in 1997 to 121 in 2004. 
In 2005, this trend was disrupted and index 
jumped back to 152 value. If the year 2006 
stands for a renewed advent of cycling in 
SNP will remain to be seen. 

3.2 Visitors description and attitudes

What kinds of people visit SNP? Did their 
main characteristics remain homogenous 
over the 10-years monitoring, or did they 
vary? For nature tourism analyses, tourist 
type is crucial [1]. It is related to the type 
of recreational activity and level of tourist 
development in the given area [2]. 

Some important characteristics of visi-
tors remain identical over the monitoring 
period. Tourists are mostly Czech (foreign-
ers, predominantly Germans, constitute on 
average only 7 % of visitors), more often 
male then female, in middle and upper mid-
dle age group, better educated and with a 
higher social status than the nation’s aver-
age. Czech tourists come to SNP mainly 
from the capital – Prague - and from Suma-
va’s neighbouring districts. 

The rate of first time visit to return visit 
remained the same over the 10 years 
– 1:4 and it is similar to e.g. North York 
Moors NP [3]. Family with children prevails 

in terms of group composition – almost 
every second visitor comes with a fam-
ily. Share of foreign visitors in “first‑class“ 
world national parks is higher (e.g. 41 % 
in Kruger NP – [4], 93 % in Komodo NP 
[5], 57 % in Sagarmatha NP [5]. The Situ-
ation in “country” national parks is similar 
to SNP (2 % in Lake District NP and 5 % in 
Dartmoor of Great Britain [6]). 

TABLE 1

visiTors/visiTs ATTriBuTEs in ThE snp

Increasing Decreasing Neutral
1-week stay 2-weeks or 

longer stay
Socio-
demographical 
composition 

Stay in hotel Stay in 
campsite

Rate of first time/
return visit

Stay in guest-house Use of bus/
train to/from 
NP

Geographical 
and national 
composition 

Use of car - to/from 
SNP 

Hiking/cycling 
entirely

Travel distance 
to/from the NP

Use of car - in SNP Direct contact 
with nature 
(berries and 
mushrooms 
picking)

Dominance of 
family with 
children group

Sport as the main 
reason for visit

Stay only in 
destination 
centres and 
around

Size of hiking 
groups

Cycling in SNP, 
ratio cycling/hiking

Impose fees 
for visit

Recreational 
costs (in constant 
prices) 

Positive assessment 
of state of 
environment in NP 

Not enough 
tourists (social 
capacity) 

Knowledge 
of “ecological 
problem” in the NP
Positive feeling 
about new tourism 
development 
projects in SNP 
Tourists not 
permitted the most 
sensitive parts of 
the SNP
Using border 
crossing in SNP
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Changes or trends in visits and visitors 
attributes have been identified as well. Con-
cerning the length of stay, number of 7-day 
visit is the most popular (50 % of visitors 
stay for a week). Foreigners increasingly 
come for a 1-day visit (21 % in 2006), which 
corresponds with other aspects of their vis-
its (e.g. use of car). Car is the predominant 
mean of transport to/from the national park 
(it increased from 78 % in 1997 to 85 % 
in 2006) for both native and foreigner tour-
ists. 

The main trends in visitors/visits charac-
teristics are summarized in table 1. Some 
of them illustrate the previously published 
[7] fact of increasing preference of more 
consumption forms of tourism. It is mani-
fested by car dependency, need for more 
“adrenalin“ while in the park there are more 
relaxed views on conservation measures 
and acceptance of the new buildings and 
tourism development projects in the park. 

3.3 Visitors, local people and mayors 
– comparison 

Visitors, local people and representatives 
of local administration (mayors of local 
communities) have been identified as three 
major stakeholder’s groups in SNP. Inter-
action among these groups has been stud-
ied in many natural areas of the world [8] 
and host – visitor relation is often double-
edged: economic dependence on one side 
and distrust or even open hostility on the 
other side [9]. 

Within two years of monitoring, 1998 and 
2003, sample of all three groups was asked 
identical questions. Results of surveys are 
summarized in Table 2. Important and sta-
tistically significant differences between 
groups have been identified in social and 
educational status: local people, compar-

ing to visitors and mayors, have more fre-
quently elementary education. Correspond-
ingly, visitors and mayors have more often 
professional occupation. Both groups have 
strong ties with their region – most of them 
“would not move out of Sumava even if he/
she could“. Such a supportive relationship 
is important for local community develop-
ment [10]. 

Mayors tend to be stricter when evaluat-
ing conservation measures in NP and the 
influence of the park on their everyday life. 
Mayors and visitor, contrary to local people, 
thought that the state of environment in the 
park has improved in recent years. Both lo-
cal groups – local inhabitants and mayors 
expressed negative assessment of national 
park influence on the local price levels and 
offer of jobs. Local people, contrary to may-
ors, in both years of monitoring fretted about 
lack of benefits from tourism. It seems that 
representatives of local authorities are di-
rectly or indirectly involved in the tourism 
business in SNP, therefore more positive in 
this issue than “ordinary“local people. 

Questions concerning economic and so-
cial value of tourism were not put to visitors. 
Its negative assessment from both local 
groups is consistent with similar findings in 
Komodo NP [11] and Arrowtown in New Zea-
land [12]. The problem was also discussed 
by [Elcom and Baines [13], who pointed out 
the lack of stakeholder’s involvement since 
the beginning of new development planning 
in protected areas, which can lead to future 
tensions and conflicts. 

Both local groups approve of the open-
ing of a new border crossing to neighbour-
ing Germany. From 1998 to 2003, favour-
able evaluation of national park and its 
management have exceeded negative as-
sessment. 
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TABLE 2

compArison of sTAkEhoLdEr’s groups

Attitude/
Characteristics

Visitors Local 
people

Mayors

Education - basic XX
Occupation - 
professional

X X

State of environment 
in SNP improved 

X X

Conservation measures 
in SNP too strict 

X

Influence to everyday 
life from SNP 
existence

- X

Not enough local jobs - 00 X
Permit tourists access 
to the most sensitive 
parts of SNP

X

Tourism increases 
local prices

- 00 X

Not moving to other 
region, even if I could

- 00 00

Positive views on NP - 00 0
Knowledge of 
“ecological problem” 
in NP

00 00 00

New border crossings 
- no harm to nature

00 00

Positive evaluation of  
NP’s management

0 0

No benefits from 
tourism

- 00

XX – statistical difference in both years (1998 and 2003)
X – statistical difference in one year 
00 – statistical homogeneity in both years (1998 and 2003)
0 - statis

4.	 conclusIon	

Long term monitoring of visitors numbers, 
their attitudes and attributes and relations to 
other stakeholder’s groups is crucial for a suc-
cessful management of national parks. Sev-
eral concrete recommendations, based on 
the research outcomes, have been proposed 
to relevant authorities (Ministry of Environ-
ment, Administration of SNP). They exceed 
the scope of this paper, a few more general 
conclusions can be mentioned nevertheless. 

The Number of tourists visiting SNP in the 

summer season has been stagnant in recent 
years, yet other indicators show that social 
carrying capacity of core areas of the park 
was reached. All efforts aiming at tourism 
growth in the area should therefore address 
its sustainability – i.e. qualitative, not quanti-
tative development. 

Stakeholder’s surveys and interviews re-
veal sceptical attitudes of local people and 
mayors towards benefits that stem from in-
habiting a unique area of NP. Both groups like 
the place where they live, but they have to be 
involved more strongly in the design of a new 
management plan. So far, lack of stakehold-
er’s involvement encouraged unnecessary 
hassles. 
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The Sea-to-Sky playground: 
individual outdoor recreation and 
commercial recreation on public 

land in winter
Wolfgang Haider, Jenifer Riley, Nina Mostegl

Abstract — The so-called “Sea-to-Sky Corridor” in British Columbia, Canada, spreads from Vancouver via Squa-
mish beyond Whistler. Its superb scenery nestled between ocean and glaciers attracts residents of Vancouver 
and international visitors alike. Most of the area is public land, and a major regional landuse plan is just about to 
be completed. While forestry has been the main traditional use, now summer and winter recreation feature very 
prominently in these plans. The plans separate much of the motorized and non-motorized activities, but other 
potential conflicts such as between commercial recreation and independent outdoor recreationists have been 
addressed to a lesser extent. In order to obtain some insights into the number of visitors and describe some 
of their characteristics, we undertook an intensive user count at the main staging areas, combined with a short 
intercept survey about the types of activities pursued, distances travelled, specific locations and expenditures. 
In the presentation I will elaborate on the method used for estimating site specific and regional user numbers, 
associated expenditures, and perceived and actual conflict. The presentation will compare motorized and non‑
motorized users, as well as clients of commercial operations and independent travelers, and link these findings to 
the already existing zoning for the region. The presentation will conclude with identifying remaining shortcomings 
of information for future landuse decisions in light of expected future use increases, as both the demand from the 
metropolitan Vancouver as well as from the resort community of Whistler will continue to grow

Index Terms – Outdoor recreation, winter recreation, landuse.
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1	 IntroductIon

Ningaloo Reef, 1, 200km north of 
Perth, Western Australia is the only 
fringing coral reef in Australia, and 

is gaining an international reputation for na-
ture-based tourism. Housing a diverse range 
of marine species, the Ningaloo Marine Park 
(Fig. 1) extends 260km along the northwest 
coast of Western Australia. The majority of 
the 200, 000 annual tourists to the Gascoyne 
region are international/interstate tourists 
who use official accommodation and camp-
grounds [1]. However, informal camping de-

velopments have increased rapidly in recent 
years. Increasing numbers of remote camp-
ers select undesignated coastal campsites 
along 200 kilometres of coastline within the 
Marine Park. Campsite numbers increased 
from 131 in 1995 to 318 in 2002 [2] in two 
stations, Waroora and Ningaloo. Land utilised 
by the campers is either leased by remote 
pastoral stations, or owned by the Common-
wealth Department of Defence (CDD). There 
is growing government and community con-
cern regarding the environmental impacts of 
unstructured camping, particularly during the 
peak months of June and July. Concerns in-
clude the impacts of off-road vehicles for ac-
cess to campsites and activities, trampling of 
dunes, removal of firewood, lack of effective 
waste and sewerage disposal, and unman-
aged boating, fishing and snorkelling activi-

Sustainable camping at Ningaloo 
Reef, Western Australia: 

overcoming methodological 
challenges

Anna R. Lewis

Abstract — This paper outlines issues relating to campsite assesment along the Ningaloo coastline, Western 
Australia. A solution to methodological challenges, through the utilisation of both qualitative and quantitative 
data collection techniques are suggested. The Ningaloo coastline is gaining popularity as a remote camping 
destination in Western Australia. Camping activities in this semi-arid environment are largely unrestricted, and 
gradual environmental degradation is observable in many locations. The following factors make the Ningaloo 
camping experience unique within Australia: A remote, semi-arid environment; multiple management/ownership of 
land; off-road vehicle accessibility to campsites; elaborate camp set-ups (often with a campervan and four-wheel 
drive); and the long average length of stay (47 days). Existing literature largely focuses on camping impacts within 
a wilderness environment, with short visitor stays, pedestrian-only access and a single management regime. 
This research will undertake an initial environmental assessment of sample campsites within different locations 
along the Ningaloo coast. Campers’ daily activities, resource (water, energy) use and waste production will also 
be determined. This research is highly significant from a local and regional perspective, given government plans 
to develop multiple camping ‘nodes’ along the Ningaloo coast by 2015. The data will therefore contribute to a 
stronger understanding of campsite sustainability, with regard to campsite placement and facilities. This research 
will also address information gaps within the field of recreation ecology

Index Terms — Australia, environmental impacts, methods, Ningaloo, recreation
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ties [3]. In response to increased visitors to 
Ningaloo, the West Australian Government 
has established the Ningaloo Sustainable 
Development Office. Additionally, the De-
partment of Planning and Infrastructure has 
released a Regional Strategy [4] to become 
effective in 2015, proposing multiple official 
camping ‘nodes’ along the coast in response 
to an anticipated increase in visitation and 
camping demand.

However, except for two surveys [5] there 
have been no known studies undertaken to 
gain specific, quantitative information con-
cerning the impacts of unregulated camping, 
to aid planning and management in the Nin-
galoo Marine Park. 

Outcomes from this research include the 
development of campsite monitoring indica-
tors to assist management authorities. Addi-
tionally, a layered map synthesising research 
data will provide a snapshot of the suitability 
of designated camping ‘nodes’. 

2	 caMpIng	IMpacts	wIthIn	the	recreatIon	
ecology	lIterature

2.2 Literature review

The environmental impacts of camping have 
been well researched within the recreation 
ecology literature. Reviews synthesising the 
research literature and management applica-
tions of recreation ecology have been pub-
lished (See [6],[7]). It is asserted that most 
campsite research has have focused on soil 
and vegetation impacts within the United 
States, in designated wilderness and forest-
ed or alpine environments.

Camping impact research within Australia 
has also focused on forested environments 
[9]. As Ningaloo is a semi-arid environment, 
many of the impacts and methodologies 
within this literature do not apply. This project 
will thus draw on the limited literature relating 
to camping impacts in coastal and semi-arid 
environments (See [10],[11]).

3	 challenges	unIQue	to	nIngaloo

In addition to being located in a semi-arid en-
vironment, unregulated camping at Ningaloo 
has unique characteristics. These can cre-
ate challenges when drawing methodologies 
from the recreation ecology literature.

3.1 Mixture of management/ ownership 

Cardabia Station, Waroora Station and Ninga-
loo Station are managed by pastoral lessees. 
The CDD owns/controls a stretch of coast be-
tween Ningaloo station and the Cape Range 
National Park. Additionally, the Department 
of Environment and Conservation (DEC) 

Fig. 1. Ningaloo Coast, incorporating Waroora, Cardabia 
and Ningaloo stations, and Cape Range National Park 
[8]. 
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Fig. 2 A typical undesignated beach campsite. This camp 
contained a caravan, annex, chemical toilet, generator, 
chest freezer and 4wd vehicle.

operates structured camping areas within 
the Cape Range National Park north from 
Yardie Creek. The pastoral leases expire in 
2015, at which time DEC will take manage-
ment control of a 2km coastal strip from the 
aforementioned stations. Until this time, each 
station provides different facilities and prac-
tices different levels of control over campers, 
which has the potential to create inconsist-
ency when assessing a variety of campsites. 
However, this also presents an opportunity to 
explore how impacts vary with different facili-
ties and controls. Therefore, information on 
facilities and management regime will be fac-
tored into the assessment parameters. 

3.2 Off-road accessibility of campsites 

The majority of environmental impact studies 
in protected areas are focused on recreation 
in a wilderness environment. ‘Wilderness’ 
can be considered a remote area essentially 
unaffected and unaltered by modern society, 
including the presence of roads. Ningaloo is 
therefore a non-wilderness setting due to its 
pastoral use and vehicle accessibility. These 
additional disturbances must be taken into 
account when relating impact outcomes at 
Ningaloo, to those at wilderness areas within 
the literature.

3.3 Large camp set-ups/long average 
length of stay

Campers characteristically require camping, 
boating and 4-wheel drive equipment for this 
remote camping experience [Fig.2]. Many 
travel north for the winter from the temper-
ate south, the average length of stay being 
47 days [5]. The usual length of stay in most 
backcountry wilderness settings has been 
described by the literature as 1-3 nights. It 
is therefore likely that popular sites are only 
available at certain times in the year (October 
through April) for assessment purposes. The 
data collection period is limited, as fieldwork 
should be avoided during December and 
January due to high temperatures. 
Campsites are located both on the beach, 
as well as behind dunes in some locations. 

Campsites located on the beach may be 
hard to identify due to lack of vegetation 
clearing and mobile sand. It may be 
necessary in this instance assess impacts 
to access points in addition to those at 
campsites.

4	 Methods

4.1 Campsite selection

Campsites will be selected to gain a rep-
resentative sample of: heavily used (Over 
6 months/yr) and lightly used (less than 2 
months/yr) sites, in different management 
locations (CDD, DEC, Pastoral lessees). Ad-
ditionally, campsites both on the beach and 
behind the dunes will be assessed. 

4.2 Estimate individual environmental 
load and activities 

A questionnaire will be used to determine en-
vironmental load and activities of campers. 
Questionnaires are commonly used by man-
agers in leisure and tourism. The question-
naires will provide both qualitative and quan-
titative data. Questionnaires are a thorough 
and cost-effective method [12] to effectively 
gain information concerning both environ-
mental load and activities of campers for this 



MMV4 proceedings - ManageMent

281

research. Questionnaires will provide data 
on:
1. Demographic information and camping 

preferences.
2. Resources brought from home, bought 

from local shops, and sourced from the 
land/water surrounding the campsite.

3. The amount of energy and water used, 
and composition of waste produced.

4. Access and distance to daily activities.
Data will be analysed statistically using the 

computer program SPSS.

4.3 Undertake an initial assessment of 
impacts and facilities at campsites

Campsite assessment protocols were de-
veloped and applied by both the National 
Park Service [13] and the USDA Forest 
Service [14] for forested areas. These were 
later modified by Monz [11] for the semi—
arid environment of coastal Baja, Mexico, 
which is more applicable to the Ningaloo 
environment. Inventory parameters and 
impact parameters used within Monzs’ [11] 
study will be modified to suit the Ningaloo 
Environment. Parameters will potentially be 
selected as indicators for future campsite 
monitoring by DEC. Data will be analysed 
statistically using the computer program 
SPSS. Data from the questionnaires and 
campsite assessments will be overlaied on 
an aerial photograph to further understand 
movements and environmental load of visi-
tors in different locations. This data may as-
sist in future campsite ‘node’ selection. 

4.4 Research hypothesis

Hypothesis to be tested in this research in-
clude:
1. Campsites with higher use will have great-

er environmental degradation. 
2. Campsites located on the beach will have 

less impact than those located behind the 
dunes.

3. Campsites with more facilities will have 
less environmental degradation through 
both activity access and environmental 
load. 

4. Campsites are located within one kilome-
tre of activity sites. 

This research is highly significant from a 
local and regional perspective, given gov-
ernment plans to develop multiple camping 
‘nodes’ along the Ningaloo coast by 2015. 
A number of studies exist which document 
both an increase in visitation to Ningaloo 
and a lack of tourism planning in the region. 
However, there is little understanding of the 
current impacts of camping along the Nin-
galoo coast. The data will therefore contrib-
ute to a stronger understanding of campsite 
sustainability, with regard to campsite place-
ment and facilities.

This research will also aim to address the fol-
lowing research gaps within the international 
recreation ecology literature:

1. Impact comparison of one research area 
operating under different management re-
gimes.

2. Impacts of camping over extended peri-
ods.

3. Impacts of camping in remote areas incor-
porating off road vehicle access.

4. Impacts of camping with a large, caravan-
sized camp area.
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1	 an	overlook	of	volunteer	tourIsM

In the last few years a steadily growing 
body of works have examined volunteer 
tourism from different perspectives. Some 

studies, such as “[7]”, recognise in volun-
teer tourism an “expression of the so called 
“other” postmodern tourism, which empha-
size the growing appeal of concepts such as 
“alternative”, “real”, “ecological” and “respon-
sible” form of tourism; some others have ex-

plored impacts and implications in the rela-
tion between the volunteering “guest” and the 
host community “[5], [6]”; or the volunteer’s 
personal experience “[8], [10], [11], [12], [13] 
[14], [15]”. 

Volunteer tourism has been defined in “[4]” 
as “utilizing discretionary time and income 
to travel out of the sphere of regular activ-
ity to assist others in need”. Broader defini-
tions include environment conservation or 
research among the purposes of volunteer 
tourists described as those who “volunteer in 
an organized way to undertake holidays that 
may involve aiding or alleviating the material 
poverty of some groups in society, the res-
toration of certain environments, or research 
into aspects of society or environment” “[12]”. 
Definitions and boundaries of volunteer tour-
ism are still in flux, but even so it is consid-
ered as one of the fastest-growing forms of 
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alternative tourism, increasingly viewed and 
marketed by governments, non-government 
agencies and private commercial operators 
globally, as a creative and non consumptive 
solution to a wide range of social and envi-
ronmental issues “[3]”. 
When it focuses on environmental issues, 
volunteer tourism (or eco-volunteering) 
shows some distinctive features:
•	 active participation of volunteers in sci-

entific activities carried out in a particular 
area to study and/or preserve endangered 
species or habitat;

•	 participation of volunteers is focused on 
personal responsibility and commitment in 
the environment protection;

•	 educational and scientific aspects take a 
prime role in the volunteering experience;

•	 researchers and the “ordinary” people (the 
volunteers) have the possibility to interact 
and develop a mutual understanding.
Volunteer tourism often includes the in-

volvement of a NGO, deep-rooted in the 
territory and the local community or able, in 
any case, to act as a trait d’union between 
the scientists, the local administration and 
population, the broader civil society. NGOs, 
in fact, have taken thus far a prime role in the 
planning and organizing of volunteer tourism 
programs, pursuing the intention of achieving 
a socially appropriate and environmentally 
sound tourism, capable to really benefit local 
communities and to foster positive attitudes, 
values and actions in the tourists and the host 
communities themselves “[9]”.

When it provides financial contribution 
from participants, some other features bring 
volunteer tourism back in the track of “real” 
tourism, even though “alternative” or sustain-
able as it:
•	 directly benefits the local economy through 

the purchase of services and products 
necessary to host the volunteer-tourists 
(board and lodging, transports, etc.);

•	 provides economic support to nature con-
servation and to chronically under-funded 
environmental initiatives and projects;

•	 helps by enhancing the value of the natu-
ral (and cultural) resources of the area in 

the local population opinion (administra-
tors, stakeholders, people) and increasing 
consensus towards the institution of pro-
tected areas, if activities and programs are 
appropriately planned and managed.
In many countries ecovolunteers are play-

ing an increasing role in nature conservation 
“[2]” but the development of programs where 
tourist volunteer make a financial contribution 
is less widespread and studied “[1]”.

This paper focuses around the idea that 
eco-volunteer programs can be tools of de-
velopment strategies leading to sustainable 
development, since they centre the conver-
gence of natural resource qualities, locals 
and the visitors that all benefit from tourism 
activity “[14]”. 

Moreover, volunteer tourism programs, 
if appropriately planned and managed, can 
trigger positive processes in the areas where 
they take place, stimulating both public and 
private players locally to undertake further 
and new initiatives following in the wake, thus 
creating further opportunities for sustainable 
development. Some concrete results in terms 
of nature conservation and development of 
sustainable tourism activities, achieved by 
CTS (Centre for Student and Youth Tour-
ism) in Italy, are given in the following para-
graphs.

2	 cts	projects	for	the	conservatIon	of	
MarIne	turtles	and	cetaceans

The CTS is an Italian non‑profit association 
founded in 1974 with the aim of promot-
ing cultural exchanges and the mobility of 
young people and students. In time, CTS 
has broadened its activities, including nature 
conservation, environmental education and 
responsible tourism development among its 
purposes. In 1992, CTS was acknowledged 
by the Ministry of Environment as a national 
association for environment protection; and 
since 2002 it has also been acknowledged by 
the Ministry of Labour and Social Matters as 
one of the primary associations for social pro-
motion and culture. In 2002 CTS founded a 
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Study Centre to provide an increased under-
standing of tourism and supporting sustain-
ability in the sector. CTS is also a founding 
member of AITR (Italian Association for Re-
sponsible Tourism) a network of 92 organiza-
tions, all working at different levels to promote 
and increase sustainability in all its dimen-
sions (environmental, economic and social) 
and to promote awareness and responsibility 
in the tourism industry. In the past 15 years 
CTS, pursuant to its activity both as a tourist 
and environment protection association, has 
focused on promoting a new “way” in tourism, 
inspired by the principles of sustainability and 
respect towards nature, the local communi-
ties and cultures of destination areas. The 
idea was to involve tourists, scientists, travel 
industry professionals and local authorities in 
destination areas in the development of con-
servation and tourism programs in Italy.

Since the early 90s, CTS started resorting 
volunteer tourism programs as a tool for na-
ture conservation and local development in 
some small Italian islands: the Pelagian Ar-
chipelago MPA (Marine Protected Area) (Sic-
ily), the Archipelago of La Maddalena NP and 
the Asinara island NP (National Park) (Sar-
dinia). More recent initiatives have been set 
up in the coastal areas adjoining Brancaleo-
ne (Calabria) and Cattolica Eraclea (Sicily) 
and on the island of Capraia (Toscana) in the 
Arcipelago Toscano NP.

These are places with high environmen-
tal value (presence of Nature 2000 sites, 
protected areas, endangered species) and 
tourist value. Going programs focuses on the 
protection and study of marine turtles and 
cetaceans (such as the Bottlenose dolphin) 
which suffer from negative impacts due to 
fishing and tourist activities.

Initially, funds provided by participant’s 
grants allowed the establishment of basic 
monitoring and conservation activities only. 

Nevertheless, the presence of volunteers 
had an immediate, positive result on the lo-
cal population attitude - particularly that of 
stakeholders such as fishermen ‑ towards 
turtles and dolphins, thanks to the small-
scale economy generated and the enthusi-

asm and commitment of participants to the 
programme. These pilot schemes then drew 
the interest and attention of both public bod-
ies and private sponsors, who understood 
that new opportunities for local development, 
on a sustainable basis could raise from those 
experiences. Starting from the year 2000, 
six notable, long-term projects conceived 
and planned by CTS with the support of lo-
cal authorities and Parks Agencies gained 
loans from the EU Commission (through the 
Life Nature program), from the Ministry of the 
Environment, from the Calabria Region, from 
the Province of Agrigento and from private 
sponsors (such as Bassetti). This has given 
conservation programs and research activity 
more solidity and continuity.

Along the years, starting from pioneering 
initiatives carried out on a seasonal basis, 
considerable results were achieved from a 
scientific, educational and economical point 
of view, which in order allowed starting new 
programs and experiences, even in different 
places. Altogether, the mentioned areas and 
projects had benefit from 6.864.289 euros 
since the year 2000, allowing the establish-
ment of two Research Centres on dolphins 
and cetaceans, four turtle Rescue Centres 
and one wild fauna Rescue Centre that now 
act as hubs for either scientific, education-
al, awareness raising and tourist activities 
(such as dolphin watching). The Centres 
give employment to 19 local operators on a 
regular basis. All Centres have permanent 
exhibition about the species, regularly vis-
ited from tourists. As a matter of fact, along 
eight years these structures were included 
in the local tourist offer and counted 143.500 
visitors. The projects also drew the interest 
of mass media; a lot of space was given to 
the activities of the Centres in papers and 
television programmes in Italy, thus contrib-
uting to the positive image of territories, as 
places with high value both from an envi-
ronmental and tourist point of view. In 2007 
only, television passages about projects, the 
Centres and the conservation activities have 
been 71 and 520 the articles on magazines 
and newspapers.
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On the conservation side, projects results 
were notable as well. Research activities 
allowed the definition of Action Plans for 
the conservation of Loggerhead Turtle and 
Bottlenose dolphin in the Pelagian Islands; 
the drawing up of national guidelines to 
reduce impacts of fishing activities on marine 
turtles and guidelines for the conservation 
of Bottlenose dolphin in the Archipelago of 
La Maddalena NP. Starting from the year 
2000, in the Pelagian Islands MPA and La 
Maddalena NP, 167 resident dolphins have 
been identified through photo‑identification 
and almost 600 turtles rescued. In the 
Pelagian Islands, the raising of consensus 
towards conservation activities and the 
establishment of the Marine Protected Area, 
which initially had to face hard opposition 
from local stakeholders and people, is 
strongly tied to the process which led to value 
the presence of turtles as a resource for the 
community, instead of being considered just 
an annoying by‑catch of fishing activities. In 
such a process, the presence on the islands 
of volunteer tourism programs, carried out by 
CTS and other organizations as well, played 
a considerable role, leading to the expression 
“Lampedusa, the island of turtles” adopted by 
local administration and operators from the 
tourist sector to promote the island’s image. 
A similar process took place in Brancaleone, 
where thanks to the species conservation 
efforts carried out by different groups and 
the establishment of a turtle Rescue Centre 
by CTS, the coast once known as “Jasmin 
Coast” is now named after the turtles.

conclusIons

Until today, local conservation projects on 
sea turtles and dolphins, launched as pio-
neering initiatives and carried out on a sea-
sonal basis by CTS thanks to volunteer 
tourism programs, have acquired national 
importance and are accomplished with con-
tinuity. The projects, involving professionals 
from different sectors (public administrations, 
environmental and trade associations, uni-

versities) led to the creation of stable, mul-
tifunctional facilities (Dolphin Research and 
Turtle Rescue Centres) offering research and 
conservation programs and providing at the 
same time information, didactic and tourist 
activities. The most innovative feature of the 
above-mentioned experiences lies in the fact 
that tourist projects were created in harmony 
with scientific projects and were conceived 
to support and “serve” research. Thanks to 
this alternative form of tourism, results ob-
tained in research and conservation efforts 
are coupled with the improvement in terms 
of environmental education and awareness. 
A demonstration of this may be found (for in-
stance) in the tourist flows that every summer 
visit Linosa and Lampedusa Centres (over 
20,000 against a population of nearly 5000) 
and the hundreds of people that every year 
take part in eco-volunteering camps. Volun-
teer tourism has also increased awareness of 
local population about the value of the natural 
resources of their living environment. Let us 
also mention the improvements in winning 
collaboration of local stakeholders such as 
the fishermen, engaged in minimizing acci-
dental captures of turtles and dolphins, and 
local schools participation in specially tailored 
programs (nearly 500 from all over Sicily only 
during the years 2004 and 2005).

Efforts made by CTS to give birth to positive 
synergies between conservation projects and 
tourism, highlight a process characterized by 
different phases: after an initial “pioneering” 
stage in which scientific activities were only 
possible thanks to the financial and practical 
support from eco-volunteering camps, the 
programs entered a critical stage. In order to 
overcome the crisis and allow the activities 
to progress, it was necessary to prove the 
private and public sector the potentials and 
value of the going programs. This fact must 
not be taken for granted, since similar initia-
tives undertaken by CTS failed. Reason for 
this can be found in the lower tourist “ap-
peal” of the species and the areas involved 
(e.g. wolves and bears in mountainous dis-
tricts) and different conservation techniques, 
which made it more difficult to reach a “criti-
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cal” mass of participants necessary to reach 
significant results. However, once the critical 
stage was overcame, thanks to the effective-
ness of strategies undertaken, the programs 
witnessed significant progresses in terms 
of quality, strengthening previous initiatives 
and triggering a development phase which 
resulted in a general improvement: establish-
ment of new centres, partnerships, projects, 
research locations and operating modalities.
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1	IntroductIon	

The Euganean Hills regional park was 
the first one established in the Veneto 
region in 1989. It is a hilly area of about 

180 square kilometres that rises isolated in 
the central Veneto plain, near the city of Pa-
dova. The hills are mostly of volcanic origin 
and have a peculiar morphology that makes 
the Euganean landscape unique. Due to its 
geographical position and morphology, there 
is a marked differentiation of micro-climate 
and ecosystems that are unique in the re-
gional area. Despite this, the areas of strictly 
natural interest cover no more than 16% of 
the territory, while most of the land is cultivat-
ed (meadows, vineyards and olive groves on 
the hills and arable crops in the valleys)[1]. 
There are also many monuments of great his-

toric and cultural importance in the park (one 
of these being the house of the 14th century 
poet Petrarch at Arquà) and the National Ar-
chaeological Museum at Este. Near the park 
and partly within its borders is one of the most 
popular thermal spa areas in Europe, which 
is visited by about half a million people every 
year.

About 50,000 people live in the park (270 
inhabitants per square kilometre) and many 
roads pass through the territory, so it is almost 
impossible to calculate the number of visitors 
by using direct or indirect approaches [2].

There is no data available on the number 
of visitors and economic benefits for the lo-
cal economy. The main aim of the study is to 
define a viable approach for collecting data 
and monitoring the visitor flow in such a com-
plex scenario and to estimate the recreational 
benefits and the impact of day trippers’ ex-
penditure on the park economy. 

2	 Methods

With the aim of estimating visitor flow, we 
conducted a telephone survey from January 

Recreational demand of the 
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to April 2007. A sample of 309 families living 
on the Veneto and Emilia Romagna plain was 
interviewed. A stratified sample was obtained 
by dividing the territory near the park into 6 
strata, considering the distance from the park 
and from other hilly areas in the regions (table 
1). We excluded mountain and hill municipali-
ties from the survey, but this was not a poten-
tial bias because in a subsequent onsite sur-
vey we verified that the park is not frequented 
by people from those areas. The number of 
families selected from each stratum was pro-
portional to the population living there. The 
choice of municipality was not random. We 
tried to select both rural and urban areas in 
order to better represent the different recrea-
tional attitudes of the residents.  

During the interview, people were asked 
to state how many times each member of the 
family had visited the Euganean Hills Regional 
Park during the past year, the period and mo-
tivation for the trip, in addition to this,. some 
socioeconomic information was also col-
lected. To estimate the total number of visits 
from each sampled municipality we calculated 
the ratio between the number of trips and the 
number of family members (gi). We then esti-
mated the function gi = f (kmi; Ri), where kmi is 
the distance of the municipality from the park 
and Ri is a dummy variable relating to the type 
of municipality (urban = 0; rural = 1). Through 
the function we estimated the total number of 
trips by multiplying “gi“ for the number of inhab-
itants of each municipality of the Regions. 

3	 vIsItors’	characterIstIcs	and	recreatIonal	
actIvItIes	

Through the 309 interviews it was possible to 
analyse the behavior of 883 people. The av-
erage sample age is 45 and the average fam-
ily size is 2.7 persons, figures that are quite 
similar to the whole population1. On the con-
trary, with respect to qualifications, there is a 
higher presence of graduates in the sample. 

In 41% of the families, at least one member 
had visited the park during the past year and 
the average number of trips was 5.68. The 
average number of trips and the percentage 
of interviewees that visited the park decrease 
with distance from the park (table 2).

The park is visited most often in spring 
(69%) and in summer (61%), usually during 
the weekend (70%) or public holidays (28%). 
The recreational activities are strongly con-
centrated in a few days throughout the year 
and traffic is often congested, especially 
along the main access roads.

The main motivations for the trips are a ge-
neric need to spend time outdoors (63%) and 
to have lunch or dinner in a restaurant or ag-
ritourism (58%). There is less interest in visit-
ing the museums, villas and historic villages 
(24%), or in walking and hiking in closer con-
tact with the natural settings (29%). On the 
whole, people seem to be less interested in 

1 The average age of the Veneto population is 43 and the 
average family size is 2.5 persons.

 
TABLE 1  

SAMPLING PROCEDURES  
 

 
Strata  

 
Municipality  

Distance from  
the Euganean  
Hills  

Distance from  
other hilly areas  

Number of  
interviews  

1 Teolo, Torreglia  Euganean Hills  6 

2 Padova, Rovigo  < 25 km  > 25 km  73 

3 Torri di Quartesolo, Vicenza  < 25 k m  < 25 km  24 

4 Trecenta, San Martino Buon Albergo, 
Venezia, Cavarzere, Copparo  

25 – 50 km  > 25 km  56 

5 Treviso, Vazzola  25 - 50 km  < 25 km  67 

6 Marcon, Mozzecane, Ferrara, San Donà di 
Piave, Mantova  

50 - 100 km   83 
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TABLE 2   

INTERVIEWEES AND TRIPS BY DISTANCE FROM THE PARK 
 

Families interviewed  Distance from the park  

no visits  yes visits  total  

% of families that 
visited the park  

Total visits  Average 
visits  

Less than  25 km   27  65  92 70.7 1296 14.09 
from 26  to 50 km   29  24  53 45.3  230  4.34 
from 51 to75 km   74  30  104 28.8  184  1.77 
More than 75 km   52   8  60 13.3   45  0.75 
Total  182 127 309 41.1 1755  5.68 

 

the natural and historic aspects of the territory 
that were the basis for establishing the park. 

However, it can be seen that people living 
more than 50 kilometres from the park are 
more interested in these elements and activi-
ties. It can therefore be presumed that there 
are at least two different groups of visitors. 
The first is made up of people living inside or 
near the park. They use the Euganean Hills 
as a generic green area for spending spare 
time in order to relax. The second group con-
sists of people coming from further away, 
who are attracted by the natural and historic 
elements of the territory that are characteris-
tic of the park.

As mentioned above, in order to estimate 
the number of visits, a statistical function be-
tween the average number of trips, distance 
from the Euganean Hills and type of the mu-
nicipality was estimated:

[ ] 16422.0)ln(6108.01067.3 −= −− ii Rkm
i eg       

(1)

adjusted r2 = 0.91

By means of (1), we calculated that the 
number of visits equals 3.29 million per year.

94% of visits are paid by people living on 
the plain near the park. The function also 
highlights that the recreational activities of 
the park are mainly an urban phenomenon. 
About 87% of visits have been paid by inhab-
itants of the urban and metropolitan areas. 

The catchment area 2 of the park extends 
to about 160 kilometres with reference to the 
urban areas, and 56 kilometres with refer-
ence to the rural areas. These figures have 
been confirmed by a subsequent onsite sur-
vey in which 274 visitors were interviewed. 

4	 recreatIonal	benefIts	

The recreational benefits have been estimat-
ed by using a partly modified zonal travel cost 
approach [3]. We considered as dependent 
variable, not the visiting rates per inhabitant in 
each zone, but the ratio between the number 
of trips and the number of the family members 
(gi) that we interviewed in each municipality. A 
function similar to (1) was estimated by using 
the travel cost (Ci) instead of the distance: 

[ ] 16422.0)ln(6108.00529.2 −= −− ii RC
i eg      

 (2)
adjusted r2 = 0.91

By the trip generating function (2) we 
simulated the number of visitors (G) coming 
from each municipality on the Veneto and 
Emilia Romagna plain under the hypothesis 
of increasing travel costs (added travel costs 
– CA) and we estimated the demand func-
tion:

2 The catchment area is defined as ‘the distance covered 
by the 95th percentile’, could be a significant indicator 
for the attraction potential of a defined area, and for the 
value visitors attach to it.
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 )0682.1(61.27 GE

i
eCA ⋅−−⋅=

     
(3)

adjusted r2 = 0.82

The consumer surplus is 4.97 euros per 
trip, and the whole benefits flow is 15 million 
euros per year. 

Through the onsite survey, visitor expen-
ditures has also been estimated. It can be 
observed that expenditure increases signifi-
cantly with the distance travelled in order to 
reach the park (table 3). While the visitors 
who travelled less than 25 kilometres during 
the outward journey spent on average 17 eu-
ros per capita (excluding travel costs), people 
travelling more than 75 kilometres spent 45 
euros per capita. The total yearly expenditure 
is equal to about 72.4 million euros.

5	 conclusIons	

The research highlighted that the Euga-
nean Hills Regional Park, with 168 visits 
per hectare per year, is probably the most 
frequented of the Veneto Region. For ex-
ample, in the Dolomites of Ampezzo Re-
gional Park, which is the most frequented 
protected area of the entire Alps, there are 
48 visits per hectare per year [4], [5]. Also 
the expenditure of the daily visitors (4.025 
euros per hectare per year) and the recrea-
tional benefits (837 euros per hectare per 
year) are much greater than in the other 
Regional Parks of a similar size [6]. 

This is probably partly due to the park’s 
location, which is close to urban areas, but 
it is also due to the presence of an impor-
tant historic-cultural and natural heritage. 

It’s also important to underline the fact 
that the recreational activities, especially 
during certain periods, currently cause 
congestion problems. It would therefore 
seem important that there should not be 
an increase in the number of visitors in the 
future and that the park authorities should 
try to improve the control of the recreational 
flow and encourage, if possible, some new 
cultural and recreational activities in au-
tumn or in winter.
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TABLE 3  
NUMBER OF VISITORS TO  THE E UGANEAN HILLS REGIONAL PARK AND AVERAGE EXPE NDITURE PER CAPITA 

(EXCLUDING TRAVEL COS TS). 
 

visits  expenditure (euros)   
distance  

n. %  average  total %  

Less than  25 km  1,326,034  43.7 17 ,20 22,805,479  31.5  

from 26 to 50 km  631,182  20.8 28 ,23 17,816,823  24.6  

from 51 to 75 km  655,025  21.6 28 ,61 18,739,174  25.9  

More than 75 km  419,040  13.8 42 ,62 17,857,551  24.6  

Total  3,031,281  100.0 23 ,91 72,463,570  100.0  
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1	 IntroductIon

There are many issues in the 
management of heritage tourism that 
are deemed to be straightforward 

in western countries but become very 

complicated and controversial in the Chinese 
context. Construction of cableways within 
heritage sites is one of them. In Mainland 
China, the construction of cableways and 
other modern means of transport into World 
Heritage sites is a highly controversial 
issue. 

Most supporters are stakeholders and in-
terest groups of tourism development, who 
tend to view the issue from a market per-
spective and think that cableways have many 
advantages over roads or trails. Cableways 
are more adaptive to the topographic condi-
tions and less affected by weather; they re-
quire less space to build, therefore they have 
less negative impact on local topography and 
natural environment. With greater grade abil-
ity, they shorten distance between two ends 
and save time for the tourists. They do not 

Meeting needs equals enhancing 
satisfaction?

Case study of cableway and 
lift riding in World Heritage Site 

Wulingyuan, China
Zhang, C.Z., Xu, H.G. and Su, B.T.

Abstract – Meeting the needs of tourists to satisfy tourists is the policy basis for many mangers of world heritage 
sites in China. The paper, based on the case study of lift riding in world heritage site Wulingyuan China, challenge 
the policy. With tourist survey and online interview methods, the authors argue that lift do meet part of tourists’ 
needs, but it do not enhance the satisfaction level as the managers supposed, the assertion "meet the needs 
of tourists, thus enhancing their satisfaction" is not built on solid ground, and catering to the needs of tourists is 
at least not a valid reason for tourism developments in heritage sites. The results of this study coincide with the 
Motivation-Hygiene Theory. Some factors may not give positive satisfaction, but dissatisfaction results from their 
absence, such as good service quality and management skills. The improvement of services and management 
skills may eliminate dissatisfaction, but cannot enhance tourist satisfaction. They are called hygiene factors. 
Those factors that can provide positive satisfaction are called motivators. Cableway and lift act as motivators that 
can induce more satisfaction if properly operated.

Keywords – Meeting needs, tourist satisfaction, motivation-hygiene theory
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discharge emission of "Three Wastes" (waste 
water, waste gas and solid wastes) and do 
not cause noise pollution; thereafter they 
meet the need for protecting the environment 
and ecology of the place. They are safe and 
reliable; easy to maintain with automated op-
eration. They need less fund for infrastructure 
construction and less expensive to run, so 
better financial returns are generated. They 
consume less energy and therefore achieve 
greater energy conservation. Besides, they 
hold the idea that cableways, as a manifesta-
tion of human achievement and scenery up-
grade, can be fully developed under proper 
arrangement and in accordance with princi-
ples of landscape ecology in order to boost 
tourism development (Jiang, 2000) Fang and 
Dong, 2001). 

Meanwhile, tourist cableways can ef-
fectively meet tourists' needs and enhance 
their satisfaction by increasing carrying ability 
and thus saving their time on the way. They 
may become a tourist attraction themselves; 
with enlarged environment capacity and im-
proved construction on the site, more tour-
ists will be attracted and thus more revenue 
will be generated which in turn accumulates 
funds for developing new tourist resorts and 
new cableways. Consequently, a virtuous cy-
cle of tourist development will be achieved. 
Besides, cableways can serve to trans-
port people and goods swiftly in case of an 
emergency. Therefore, cableways should be 
recognized for their merits in promoting the 
development of mountainous scenic spots 
and be employed as an effective means in 
the sustainable development of such spots. 
(Xie, 2000)

However, the opponents of building tour-
ist cableways are mostly heritage experts 
and heritage management departments. For 
example, Renzhi HOU (2000) and other con-
sultants for the State Cultural Relics Bureau, 
who commented on the cableways in Tai 
Mountain, consider a cableway built in 1980, 
during the construction of which a small but 
integral part of the mountain was blasted 
away, to be the most serious damage to the 
authenticity and integrity of the topography of 

the mountain whose natural beauty was de-
stroyed significantly, thus caused visual pollu-
tion to tourists. Besides, a high concentration 
of tourists on top of the mountain has led to 
such consequences as over-commercializa-
tion, over-urbanization and environment deg-
radation of that area. Cableways also deprive 
the tourists of the pleasure of climbing and 
conquering the mountain. With shorter aver-
age time each tourist spent in Tai'an where Tai 
Mountain is located, tourist revenue thus be-
comes less. The beneficiaries are the cable-
way operators only. During the construction 
process, they failed to follow proper proce-
dures by acting first and reporting afterwards, 
thus violated relevant rules and regulations. 

Ninggao Xie (2000), another expert for 
the Ministry of Construction (the authority in 
charge of scenic areas and World Heritage 
Sites), maintains that sightseeing cableways 
cause irreversible damage to the topography, 
vegetation, ecology and natural beauty of sce-
nic spots. World Heritage Sites in particular 
are among serious victims. Besides, visitors 
who choose to use cableways to get to the 
top may forget the intrinsic value of mountain 
climbing, thus undermining the reputation of 
this renowned mountain. He also insists that 
cableways and other tourist facilities cause ir-
retrievable damage to World Heritage Sites 
and that they should be built somewhere out-
side the resorts. He firmly believes that tour-
ists' needs should not be blindly met at the 
expense of heritage itself. (Xie, 2000)

Though heritage experts and the mass 
media strongly protest against the building 
of tourist cableways, in many cases, out 
of their conscience and morality, yet they 
can hardly provide any empirical studies 
or concrete evidence to prove the negative 
effects of these projects. Due to the lack of 
practical research and related legislation 
over this particular issue, such projects 
have been and are still being launched 
one after another in the country's leading 
World Natural and Cultural Heritage sites, 
such as Taishan, Huangshan Emei Shan 
and Wudang Shan and so forth, among 
which the World Natural Heritage Wul-
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ingyuan is one of the most typical cases. 
Since 1992, when Wulingyuan was listed 
as a World Natural Heritage, the local 
government has successively built two 
cableways, one railway and one elevator 
for sightseeing. Despite the controversy 
and criticism caused by the construction 
of these facilities, the local government 
persists to initiate another cableway con-
struction on the ground of "meeting tour-
ists' needs, enhancing their satisfaction". 

In view of the above, this study attempts to 
research into the satisfaction level and moti-
vations of those cableway passengers, verify 
the legitimacy of local government's claim of 
"meeting tourists' needs, enhancing their sat-
isfaction", discuss whether meeting the needs 
of tourist is equivalent to increasing their sat-
isfaction level, examine tourists' satisfaction 
based on the Motivation-Hygiene Theory and 
provide some insights for the management of 
heritage sites.

2	 Methods

Taking into consideration the complexity of 
the research questions and the inapplicability 
of Western satisfaction measurement scale, 
this study conducts in-depth interviews with 
tourists instead of questionnaire survey,The 
framework of the outlines is illustrated by the 

following diagram: 

Diagram 1 Logical framework of researching tourist sat-
isfaction

At present, the average waiting time per 
tourist in the site for cableways, elevators and 
other modern means of transport is about 
three hours, which becomes a favorable 
condition for this interview-based study. The 

interviews were carried out when the tour-
ists were waiting in line for their cableway/lift 
ride (both uplink and downlink). The following 
questions were asked:

(1) Measurement of motives (in order to check 
whether the demand has been met). Ques-
tion: Why do you take the cableway/lift? 
(2) Satisfaction level and perception of serv-
ice quality. Question 1: What are you content 
with during your visit in Wulingyuan? Ques-
tion 2: What are you discontented with during 
your visit in Wulingyuan?
The interviewees are 45 tourists (old, mid-
aged and young) from over 10 different prov-
inces and municipalities of China such as Hu-
man, Hubei, Guangdong, Yunnan, Zhejiang, 
Shangdong, Shanghai and many more. They 
are package tourists, provisional groups of 
tourists and individual tourists. 

In addition, during August 24-27, 2006, in 
order to take full account of tourists’ percep-
tion of Wulingyuan, the authors also searched 
and collected the comments from tourists on 
Wulingyuan in several major online tourism 
forums (such as www.ctrip.com), where peo-
ple share and exchange information about 
tourist destinations, as a supplement to the 
interviews.

3	 conclusIon	and	dIscussIon

3.1 Conclusion

The study shows that the cableway/lift can 
meet the needs of tourists on three levels. 
The first is their spontaneous need to save 
time and energy and experience something 
new. The second refers to the need of con-
forming to others under peer pressure. The 
third level is the need forced upon the tourists 
by tour guides/travel agents, which some-
times is inevitable because of the asymmetry 
of information. 

But on the other hand, scenic quality is 
recognized as a major factor that can in-
crease their satisfaction level. Other factors 
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compromise their satisfaction, such as un-
ethical conduct of small business operators, 
poor service quality, unfriendly local people 
and long hours waiting in line to get on the 
cableway/lift. While the cableway and lift can 
facilitate tourists’ movement, they do not nec-
essarily contribute to their overall satisfaction. 
Instead, their inadequacies dissatisfy tourists 
directly. This proves that meeting some needs 
of the tourists does not always enhance their 
overall satisfaction and that service quality is 
the key. 

Therefore, the assertion “meet the needs 
of tourists, thus enhancing their satisfaction” 
is not built on solid ground. There is no theo-
retical support for it. In many scenic spots and 
heritage sites throughout Mainland China, all 
kinds of facilities are being built to meet the 
needs of tourists. But they fail to enhance 
tourist satisfaction, as shown by this study. In 
conclusion, catering to the needs of tourists is 
at least not a valid reason for tourism devel-
opments in heritage sites.

3.2 Discussion

As indicated by this study, cableway and 
other modern means of transport do not di-
rectly contribute to the overall satisfaction of 
heritage tourists. Of course, it can be argued 
that they can increase tourist satisfaction to 
some extent, but the overall satisfaction is 
severely compromised by the poor service 
quality and management skills. This indicates 
from another perspective that the absence of 
good service is more likely to dissatisfy tour-
ists than a lack of facilities.  

The results of this study coincide with the 
Motivation-Hygiene Theory. Some factors 
may not give positive satisfaction, but dissat-
isfaction results from their absence, such as 
good service quality and management skills. 
The improvement of services and manage-
ment skills may eliminate dissatisfaction, but 
cannot enhance tourist satisfaction. They are 
called hygiene factors. Those factors that can 
provide positive satisfaction are called moti-
vators. Cableway and lift act as motivators 
that can induce more satisfaction if properly 

operated. But in this study, there is no satis-
faction arising from them because the service 
and management accompanying them are so 
poor. Further research is required to support 
this assumption.  

The competition among and within herit-
age sites in China to build facilities to attract 
more tourists has led to the “tragedy of the 
commons” (Zhang, 2006). Neither the le-
gitimate operators, local residents and other 
stakeholders nor the tourists are the ultimate 
beneficiaries of this practice. In further reflec-
tion of this phenomenon, the question arises 
as how such highly scarce heritage resources 
should be managed and developed. Should 
more facilities be provided to cater to vari-
ous needs of tourists, or should the demand 
of tourists be channeled to ensure a win-win 
situation?
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1	 IntroductIon

Monitoring and management of visitor 
flows in recreational and protected 
areas involves learning how many 

and what types of visitors are moving through 
outdoor recreation areas. Then management 
decisions can be made about desired condi-
tions to be managed and maintained on the 
areas.

Often the parks and protected areas are 
large and diverse, and visitors are scattered 
and engaged in various activities. Visitor in-
ventories have usually involved long and ex-
pensive studies of several months duration. A 
shorter-time-frame, less expensive inventory 
method is needed to provide specific data for 
management decision-making discussions. 

2	 Methods

Natural resource systems, such as forestry 
and wildlife management, have used field 
inventory methods to obtain place specific 
data for decision-making for many years 
(Avery 1975, Dasmann 1964). Wildland 
recreation, when viewed as renewable 
resources for visitors to repeat enjoyable 
experiences, has not had similar inventory 
procedures.  

A place‑specific, inexpensive Rapid As-
sessment Visitor Inventory (RAVI) has been 
developed to conduct visitor counts and sur-
veys in a short (2 week) time frame. As in 
other resource management, management 
subunits with specific conditions are identi-
fied. Then sampling is done at a travel pattern 
concentration, junction, or a similar location 
- where most visitors to a land management 
subunit can be contacted.  Counts of visitors, 
and one-page surveys (emphasizing ques-
tions thought important by managers) are 
conducted.  

Because seasonal differences occur in 
recreational use of most areas, the RAVI sys-
tem utilizes a 4-day sampling period (Thurs-
day through Sunday) as a representative 

A new recreation visitor inventory 
that parallels other resource 

inventories
Kenneth Chilman, Les Wadzinski, Andy West

Abstract — A Rapid Assessment Visitor Inventory (RAVI) has been developed for inexpensively obtaining repre-
sentative samples of place‑specific visitor numbers and perceptions of attributes of their visit experience. It has 
been tested in 13 studies on 7 federal and state parks and conservation areas in 4 states. The inventory data are 
used by field‑level managers in decision meetings with other persons in the management organization and with 
individuals and groups external to the organization. Examples of the application and use of a RAVI study, and a 
repeat measurement for monitoring purposes are discussed. 
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sample of the weekends in a season (spring, 
summer, fall, winter). The two weekdays are 
used as a comparison to the weekend days. 
A short report of findings, emphasizing ease 
of management communications, is then 
written. 

The RAVI system has been tested at vari-
ous federal and state parks and forests in four 
states. A case study example is presented of 
how the RAVI system was administered and 
how the data was utilized by a federal land 
manager of horse riding trails on a national 
forest in 2005, and then remeasured for mon-
itoring purposes in 2007.

3	 results

A case example of the application and use 
of the RAVI system will be discussed using 
steps identified in the RAVI model (Chilman, 
et.al. 1006). Applications have been done at 
forest, park, river, and lake areas with similar 
results. 

Following telephone conversations and 
two visits to the Hoosier National Forest in 
southern Indiana, an agreement was reached 
to do a test of the RAVI system at Hickory 
Grove Church in the Hickory Ridge area of 
the national forest. The church area was at 
the confluence of some heavily used horse 
riding trails. It was an attraction point with a 
log church built in 1871. There were recently 
built hitch rails for the horses and a toilet fa-
cility, so many of the riders dismounted and 
rested in the area. The first RAVI study was 
done in September 2005, and the second 
study for monitoring purposes was in Sep-
tember 2007.

Step I. Design the Study 
1. Identify concerns/questions. The basic 

questions addressed in this study were:  
What types of users (and how many) visit 
a central destination point in the Hickory 
Ridge trails area during a typical weekend 
in the fall use season?  What are their per-
ceptions and preferences for trail and use 
conditions?  What changes (including in-

creased use) had been observed by the 
riders?

2. Examine study area.  Prior to the 2005 four-
day RAVI study, the researcher traveled to 
the trails area and Hickory Grove Church 
area with the Hoosier National Forest rec-
reation program manager.  In addition, 
they visited four nearby horse rider cam-
pgrounds ( 3 private, 1 public) and talked 
with staff there.

3. Develop sampling plan. Sampling was 
done Thursday through Sunday, October 
15 - 18, 2005. Counts and surveys were 
done at the Hickory Grove site from 9:00 
a.m. to 4:00 p.m.  The second study was 
done September 13 - 16, 2007.

4. Develop count forms and questionnaires. 
Count forms and one-page questionnaires 
from previous recreation visitor field stud-
ies were adapted for use.

Step II. Data Collection
1. Train data collectors. No training was nec-

essary as the research was done by the 
researcher who has done field‑level visi-
tor studies for several years. One assist-
ant was added to do counts while the re-
searcher was surveying visitors.

2. Do counts and interviews. All trail users 
stopping or passing by were counted dur-
ing the 7 hours each day.  One person per 
group was surveyed when groups stopped 
for awhile in the hitchrail area.

3. Data coding and entry.  Optional.  In this 
case, the descriptive count and survey 
data were easily tabulated.

Step III. Data Analysis and Reporting
1. Tabulation of counts and interviews.  Data 

from the trail user counts and interviews 
were displayed in descriptive enumerative 
paragraphs.

2. Prepare maps of user distribution. Al-
though not done for purposes of the Hoos-
ier report, map displays of distribution of 
visitor types and numbers are often a use-
ful communication tool.

3. Prepare preliminary report. A very basic for-
mat was used in the draft report:  Introduc-
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tion, Methods, Results, Discussion.  Sixty 
groups totaling 251 riders were counted in 
2005:  51 groups totaling 181 riders were 
counted in 2007.  Twenty-seven interviews 
were conducted during the four days in 
2005:  38 in 2007.  Visitor satisfaction rat-
ings in 2005 were quite high, with sixteen 
respondents giving the highest rating of 
10, nine respondents giving a rating of 9, 
and two respondents rating their visits an 
8. In 2007, 28 respondents gave a rating 
of 10, 6 rated it 9, and 2 ratings of 8.

Step IV. Discussion of Data with Managers
1. Are data, methods clearly understood. Be-

cause travel distance was approximately 
250 miles between the researcher’s office 
and the manager’s office, no face‑to‑face 
discussions took place after the reports 
were written. However, several telephone 
conversations were used to discuss the 
methods and data.

2. Implications for management issues.
The Hoosier manager in his 2005 presen-

tation indicated that they found out that 
most riders there were horse riders, use is 
fairly high, satisfaction ratings were high, 
most riders started form a particular cam-
pground, and riders were unsure about 
fees.  He indicated that they used the 
information to determine that is was ap-
propriate to spend money to enhance the 
site, and confirmed that trail maintenance 
techniques were working and acceptable 
to the users.

3. Develop a plan for monitoring remeas-
urements. A follow-up study to examine 
changes in use conditions was conducted 
in 2007. 

4. Prepare the final report. In the case of the 
2005 and 2007 Hoosier RAVI studies, no 
corrections or revisions were requested in 
the final reports.

4	 dIscussIon

High quality recreation experiences occur on 
many outdoor areas, but managers usually 

do not have place‑specific data to describe 
the visitors and their experiences.  The RAVI 
method enables managers to obtain visitor 
data rapidly and inexpensively to describe 
and discuss specific visitor experiences on 
key management areas.

Managers of the 13 areas where RAVI’s 
have been done expressed an interest to 
know more about visitors to their areas, 
so that high quality recreation experiences 
could be maintained or improved. Because 
of management budget limitations, they 
wanted to be able to obtain the information 
for a low cost.  

As well as learning about visitors and their 
visits, managers used the RAVI study data 
in various ways:  as information for capac-
ity planning (Niobrara National Scenic River, 
Nebraska), to evaluate visitors’ responses to 
trail improvements (Hoosier National Forest, 
Indiana), for information about visitors to a 
new visitor center (Cache River State Natural 
Area, Illinois), as input on controversial duck 
hunter management proposals (Duck Creek 
Conservation Area, Missouri), and in other 
similar ways. Four of the managers found the 
RAVI method useful enough to have the re-
searchers return for studies on other parts of 
their areas.  One study currently underway is 
evaluating visitors’ experience on four major 
use areas on Mingo National Wildlife Refuge 
in Missouri. The Corps of Engineers lake 
manager at Table Rock Lake has discussed 
the new trail visitor data at various meetings 
in Branson, Missouri, a highly developed en-
tertainment travel destination.  

5	 conclusIon

The three innovations of RAVI as a place-
specific inventory method appear to be 1. the 
identification of travel pattern concentrations 
(TPC’s) for sampling, 2.  the sampling strat-
egy of doing one weekend (plus 2 weekdays) 
in a season (spring, summer, fall, winter) as 
a known population, and 3. short, straightfor-
ward easy-to-read study reports as recogni-
tion of the importance of communications 
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(both internal and external to the manage-
ment organization) for effective management 
decision-making.  

RAVI appears to be a useful tool to pro-
vide managers with specific information for 
meetings with individuals and groups.  Dur-
ing RAVI at two areas, management interns 
at the areas were trained to do data collection 
and write study reports.  A training session for 
Missouri Department of Conservation em-
ployees in southeast Missouri was conducted 
in April 2008 to demonstrate the procedures 
involved.  

Managers who have used the visitor in-
ventories report increased credibility in their 
local communities and with area visitors.  And 
this is the basic purpose of the RAVI:  to help 
managers, and visitors, maintain high quality 
recreation visit opportunities.
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1	IntroductIon

Protected areas in Australia cover 10% of 
the continental land mass [1]. Visitation 
to these areas is both substantial and 

perceived to be growing [1], [2], with a recent 
estimate putting annual visits at 100 million 
[3]. The accuracy of that estimate, however, 
is open to serious question [4]. It is based on 
an aggregation of estimates of the number 
of annual visits provided by the ten separate 
agencies responsible for the management of 
protected areas in Australia. Each of those 
agencies, six of which are under the auspices 
of state governments, two under territory 
governments and two under the Federal 
government, has developed its own method 
of generating this estimate. The methods are 
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highly variable, ranging from survey-based 
approaches to aggregations of guesstimates 
based on the opinions of individual park 
managers. In one agency an estimate was 
generated some years ago and then an 
arbitrary standard growth rate applied for all 
subsequent years [4]. Overall, there can be 
little confidence that the estimates reflect 
reality, nor that agencies are fully aware of 
the growth in visitation that is occurring and 
management implications arising from this.

The situation described above reflects a 
broader problem within Australian protected 
area agencies: collection and use of visitor 
data has been rather inconsistently and 
haphazardly done. Management decisions 
have consequently often been based on poor 
quality or no information about such matters 
as the scale and variety of visitor activities and 
their associated impacts, as well as visitor 
needs, behaviour and levels of satisfaction 
with regard to existing services and facilities. 
This paper presents some key results from 
a major study that sought to address this 
problem. It involved all Australian protected 
area agencies and aimed to develop a 
nationally consistent system for visitor 
data collection that would address current 
knowledge gaps and improve the overall 
quality of visitor data available to managers 
at various levels within the agencies.

2	 background	to	the	probleM

The absence of a strategic, standardized 
and systematic approach to visitor monitor-
ing has been long-recognized in Australia, 
dating back to at least the early 1980s [5]. In 
response, there have been a number of re-
views of visitor monitoring practices over the 
last decade or so. One of the first was carried 
out by the Victorian National Parks Service 
in 1996 for theAustralia and New Zealand 
Environment and Conservation Council 
(ANZECC) Working Group on Benchmark-
ing and Best Practice for National Parks [6]. 
The resulting guidelines provided a range of 
standardized measurement and visitor data 

collection protocols. A few years later Archer, 
Griffin and Hayes [7] undertook a review of 
visitor data collection practices, with the in-
tention of describing how the agencies were 
collecting, storing, analyzing, reporting and 
using visitor data. This study revealed that 
practices varied widely between agencies 
and the ANZECC guidelines had been only 
very partially adopted, a finding reinforced 
in 2002 by the Open Mind Research Group 
[8]. The OMRG study also found that while 
the guidelines were well regarded, a range 
of constraints had limited to their application, 
including a shortage of resources, the com-
plexity of the standards and the difficulty of 
operationalizing them. In response, agencies 
had developed their own standards or adopt-
ed others that were perceived to better suit 
their particular systems.

A common finding of these reviews was 
the variability and inconsistency across the 
agencies in terms of measurement methods, 
frequency and means of collection, and inte-
gration of visitor data into management and 
planning decision-making. The reviews also 
highlighted how most visitor monitoring had 
primarily focused on measuring visitor num-
bers and satisfaction as performance indica-
tors, with limited focus on other types of data 
such as visitor activities, movements and 
distribution, motivations, expectations and 
attitudes. The principal objective of a visitor 
data collection system is to produce reliable, 
current data which can be analyzed and pre-
sented in a format that can guide decision 
making at all levels in an agency [6], [8], yet 
there were clearly some significant gaps. The 
Commonwealth Grants Commission [3] has 
reinforced this need to develop reliable and 
valid methods of collecting visitor data at a 
national level for the purposes of resource al-
location.

The agencies themselves acknowledge 
these problems and some have made signifi-
cant recent advances in developing system-
atic approaches to visitor data collection and 
use [2]. However the variability and inconsist-
ency in visitor data collection and use across, 
and sometimes within, the various agencies 
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has persisted, making it very difficult to deter-
mine, at the national level, the precise magni-
tude of visitation, identify visitation trends, or 
understand visitor market needs in relation to 
protected areas. It is with this background in 
mind that the research was designed to assist 
in developing a nationally consistent system 
for collecting, benchmarking and managing 
visitor data for protected area management. 

3	 study	Method

This study adopted a participative action re-
search (PAR) methodology. PAR aims to pro-
duce knowledge directly useful to those being 
researched though collaboration in the re-
search process. In PAR research, therefore, 
the emphasis is on working with groups as 
co-researchers [10]. Adopting this methodol-
ogy permits the use of diverse methods, and 
the preferred way to communicate the prac-
tice of PAR is through describing actual cas-
es. Within this framework, the study engaged 
all organizational levels within all Australian 
protected area agencies and recognized that 
the structures and purposes for which data 
are collected may vary between agencies. 
There needed to be a shared ownership of 
the knowledge created, and efforts had to be 
taken to ensure that this knowledge could be 
effectively used within each agency. 

The first stage of the project was to 
comprehensively review current practices 
of visitor data collection, management and 
use, and to identify significant data needs 
that were not being met. The review con-
sidered data that were collected for opera-
tional and strategic decision-making as well 
as performance reporting. Approximately 
120 agency staff were interviewed, with 
the selection of these staff being based on 
a protocol. Essentially, the team sought to 
interview those staff involved in the collec-
tion, management or use of visitor data, or 
were responsible for performing functions 
which relied on visitor data. The selection 
of staff was driven by a snowballing ap-
proach that began with recommendations 
from key agency contacts within the vari-

ous head offices. The review focused on 
the following questions:
•	 Types of data and how collected 
•	 Organizational level(s) at which data are 

collected 
•	 Use, storage and dissemination of data 
•	 Factors influencing or constraining data 

collection and use 
•	 Adequacy and reliability of available data
•	 Perceived gaps in existing data collec-

tions
A crucial step in this process was the es-

tablishment of an Industry Reference Group 
(IRG). The role of the IRG was central to the 
research design and integral to developing 
cooperative knowledge management within 
and between agencies. In this sense, the IRG 
was central to the notion of PAR to encour-
age the agencies to work together. At the end 
of the review, the outcomes were presented 
to the IRG, which then reached a consensus 
on the common visitor data needs that re-
quired a nationally consistent approach. The 
IRG also identified a range of supplementary 
data needs which did not require consistent 
approaches but where existing practices re-
quired some improvement.

4	 key	fIndIngs

The review revealed wide variations in the 
types of data collected, the means of collec-
tion and measurement, and the subsequent 
management and application of the data. 
However there were a number of strong com-
mon themes and recognized data needs that 
emerged. Consultation with the IRG led to 
these needs being organized into two sets: 
core and supplementary. Each of these is dis-
cussed below.

4.1 Core data needs

Core visitor data was defined as information 
that should be collected on an annual or other 
regular basis using a nationally consistent and 
standardized methodology across all agen-
cies. Some of these data would need to be 
collected on a national basis and disaggregat-
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ed down to an agency level. Other data may 
be collected at various levels within an agen-
cy, regional or even an individual park. In this 
latter case, the data could, where appropriate, 
be aggregated up to an agency or national 
level, but the general rationale for collecting 
such data in a nationally consistent way is that 
there is some advantage to this consistency. It 
may, for example, allow inter-agency compa-
rability or national benchmarking in relation to 
certain variables. The system, overall, would 
consequently not only improve the level and 
quality of knowledge across all agencies but 
also produce efficiencies.

 
The following sets were agreed to repre-

sent core data needs:
•	 Aggregate number of visitors, or visits, 

state or territory wide
•	 Frequency or regularity of use, as a con-

tributory requirement for estimating visi-
tor/visit counts

•	 Demographic visitor profiles  
•	 Visitor satisfaction and perceptions of 

service quality, overall and with regard to 
specific attributes 

•	 Determinants of satisfaction or quality of 
experience 

•	 Community attitudes, values and percep-
tions with respect to protected areas

•	 Economic value of protected areas 
•	 Trends affecting protected areas
•	 Visitor safety (accidents, incidents) 

These data sets were further categorized 
as first or second tier needs, based on the rel-
ative priority and frequency of collection (e.g. 
annual). Aggregate visitor/visit counts were 
regarded as first tier. All agencies expressed 
a need for a more accurate method of esti-
mating total visitation within their jurisdiction, 
with a number of agencies describing current 
estimates as “embarrassing”. The perceived 
value of such data was that they provided a 
key performance indicator for the agency and 
were vital to support funding submissions to 
the respective state or territory Treasuries. In 
addition, all agencies were required to report 
their annual visitation estimates to the Com-
monwealth Grants Commission, which makes 

recommendations to the Federal Treasury on 
subsequent funding allocations. The fact that 
different agencies had varying methods for ar-
riving at these estimates, most of which were 
subject to a high margin for error, was a ma-
jor concern. Agencies that tended to be con-
servative in their estimates felt that they could 
be disadvantaged in the distribution of funds. 
There were also concerns over whether the 
number of visits, which could be varyingly de-
fined, was an adequate basis for determining 
the load that visitors placed on protected ar-
eas. For example, in making a case for addi-
tional funding from the Federal Government 
to support management activities, visits could 
vary in duration and this could have a great 
influence on the load placed on a park. For 
this reason alone, there was a strong case 
for standardizing the method for estimating 
aggregate visitor numbers, or an alternative 
visitor load indicator, across all agencies.

In relation to visitor data other than counts, 
there was a general issue relating to the 
variability in the way certain indicators were 
measured, across agencies and even in dif-
ferent management units within the same 
agency. This makes it unnecessarily difficult 
to draw inferences about general issues such 
as the importance of certain park facilities, 
and to benchmark performance against other 
parks and agencies in relation to indicators 
such as visitor satisfaction. More consistent 
and regular measurement would also enable 
improved monitoring of trends in relation to 
important management issues.

4.2 Supplementary data needs

Supplementary visitor data was defined as 
that which provides some value for specific 
management and/or performance reporting 
tasks in specific contexts, but where there 
is no advantage in collecting on a consistent 
basis either nationally or within an agency. 
There was a wide range of such data needs 
recognized in the course of the review, some 
of which were being met by methods that 
were in need of improvement. Supplemen-
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tary data needs focused predominantly on 
information needed at park level for routine 
management and forward planning. Data of 
interest included visitor numbers at park lev-
el; spatial patterns of use; visitor information 
requirements; commercial tour activities pro-
gram evaluation; complaints about service; 
and facility preferences and expectations. 

conclusIon

Work on this project is ongoing, with the cur-
rent focus being on developing and testing 
measurement methods for the core data. 
Success in advancing a national approach to 
visitor data collection and use for protected 
area management rests on continuing to 
work collaboratively with the associated man-
agement agencies. Such a collaborative ap-
proach is essential in federated countries like 
Australia where no one agency has the man-
date to direct the activities of managers in 
protected areas across the country. Collabo-
ration is the only way to achieve national out-
comes. The focus on core data needs in this 
project acknowledges the current institutional 
circumstances worldwide where protected 
area agencies have limited resources. Thus, 
only those data that are deemed essential for 
management and required for national ag-
gregation or comparison are included in the 
core set. 
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1	 IntroductIon

Parks Canada has a long history of 
conducting research with visitors to 
Canada’s national parks and for the 

past eight years has been working to de-
velop a systematic approach to segment 
its visitors. Previous papers by McVetty 
[1], [2] review Parks Canada’s initial at-
tempts to analyze trip diary data collected 
in a survey of visitors to Banff, Jasper, 
Kootenay, and Yoho National Parks. After 
comparing classification systems based 
on respondent origin, motive segmenta-
tion, and visit type segmentation, McVetty 
[2] concludes that the ‘visit type’ approach 
(segments based on activities reported 
and locations visited) is the most effective 
method to reducing complex recreational 
behaviour into meaningful typologies. He 
also emphasizes that latent class analysis 

is the most efficient method for developing 
visit type classifications from trip diaries.

Developments in the trip diary format will 
be discussed. The trip diary has evolved 
from a labour-intensive format requiring 
visitors to report on each activity, its loca-
tion, and its duration to a more streamlined 
version that asks visitors to identify the 
specific activities they participate in across 
different areas of the park. 

This paper will present the visit type 
segments that have been identified in three 
different research projects: the 2007 Sum-
mer Survey of Visitors to Prince Albert Na-
tional Park, the 2005/06 Survey of Visitors 
to Elk Island National Park, and the 2003 
Survey of Visitors to Banff, Jasper, Koote-
nay, and Yoho National Parks. The review 
of these behaviour-based segments will 
emphasize the consistency in visit type 
segments between national parks. The 
similarity of the behaviour-based visit type 
segments stands in stark contrast to the 
different profiles (as measured by origin 
and motivations for visiting) of visitors to 
each park.

Plus ça change, plus c’est la même 
chose: visit types across Canada’s 

National Parks
Frank P. Grigel

Abstract — Parks Canada is continuing to use latent class analysis to identify behaviour-based ‘visit type’ seg-
ments (created through the analysis of reported activities and the places visited) in different national parks. The 
current paper reviews three studies conducted in different national parks. We will discuss improvements in the 
efficiency of data collection and highlight the consistency in visit type segments across different national parks. 
The appearance of consistent visit type segments across national parks serves to reinforce Parks Canada’s move 
to behaviour‑based segmentation. These visit type segments contrast with the different visitor profiles of each na-
tional park (as measured by origin and motivations for visiting). Identifying consistent visit type segments across 
different national parks allows Parks Canada to develop regional-level programs and products for each of these 
groups, rather than continuing to develop products for each park in isolation.
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We will discuss how the identification 
of consistent visit type segments across 
national parks holds implications for how 
Parks Canada can research and plan for 
new programs and products on a regional 
basis.

2	 Method

Parks Canada consistently conducts two-
stage surveys of visit-party arrivals to its 
national parks. The unit of analysis is the 
visit-party (1 itinerary per visit party).  In-
dependent visit-parties (those arriving by 
personal vehicle or public transportation) 
are systematically intercepted at all entry 
points to the park. An intercept interview 
determines each potential party’s eligi-
bility (excluding park residents and em-
ployees, commuting workers, commercial 
vehicles, and parties re-entering on an 
existing visit) and gathers baseline popu-
lation information. Willing respondents 
receive a questionnaire to be returned in 
a postage-paid envelope after their visit. 
Intercept interview information is used to 
weight data by relevant categories (inter-
cept location, season, respondent gender, 
or origin) to represent all independent vis-
itors. Tour groups may be intercepted, but 
their information is not included in these 
visit type analyses.

3	 the	trIp	dIary

The 2003 Survey of Visitors to Banff, Jas-
per, Kootenay, and Yoho National Parks 
used a very detailed form of the trip diary. 
Visitors were asked to report every activity 
they engaged in, its location, and its du-
ration. This information was collected in a 
diary format so that a visitor’s movements 
through the park could be tracked from 
point of entry to their final departure. Visi-
tors were asked to refer to tables of activi-
ties, locations, and time periods and input 
the codes for each of these categories into 
daily records.

We were never able to fully utilize the in-
formation about the duration, frequency, and 
the order of different activities in a meaning-
ful analysis. Our most successful attempts 
at segmentation are based solely on data 
measuring to the activities reported and the 
locations visited. 

Due to the large time commitment we were 
asking of visitors to provide us with informa-
tion at this level of precision, the decision was 
made in 2006 to move to a more simple form 
of the trip diary. In the newer version of the 
trip diary, a park is divided into key areas and 
the main activities that can be performed in 
each area are listed. Visitors are asked to 
identify which activities they have participated 
in at each of the areas of the park. 

Fig. 1. Detailed trip diary format.

Fig. 2. Simplified trip diary format.
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Fig. 4. Map of Banff, Jasper, Kootenay, and Yoho Na-
tional Parks.

taBle 1
priMary actiVities By type

The revised trip diary format allows us to 
perform the same behaviour-based visit type 
segmentation we conduct with the more de-
tailed trip diary format. The reduced amount 
of effort required from the visitor makes this 
format the more attractive option.

The limitation of the revised trip diary for-
mat is that we are now unable to use the in-
formation that is collected in more sophisti-
cated analyses. On of the original intents of 
the detailed trip diary format was to collect 
data to be used in developing simulation 
models of visitor behaviour. Moving away 
from this format, we are no longer able to 
pursue these models and analyses.

4	 results

Visit type segments are identified using 
LatentGOLD® to estimate the latent class 
models. The variables entered from the 
2003 Mountain Parks study are the list of 
activities reported in each of the five areas 
of the parks. For the other two parks, the 
activities and the areas of the park visited 
are entered as separate variables into the 
initial estimates. 

This process generally identifies distinct 
visit type clusters that differ from one an-
other in the type of activities reported, the 
areas of the park visited, or some combina-
tion of both of these dimensions. 

As displayed in Table 1, there are two 
primary categories of recreational activities 
that emerge in these analyses. Activities 
labelled vigorous and those labelled pas-
sive. Almost all the visit type segments in 
each park report some degree of participa-
tion in passive activities. What distinguish 
the different segments are either additional 
reports of vigorous activities, or the specific 
locations in the park where activities are re-
ported.

The 2003 Survey of Visitors to Banff, 
Jasper, Kootenay, and Yoho National Parks 
takes place in four contiguous Rocky Moun-
tain parks situated on the border between 
Alberta and British Columbia and located 

one hour away from a metropolitan area 
(Calgary, 1 million people) that report an-
nual visitation in excess of 3 million people 
from all around the globe.

McVetty [2] identifies three key summer 
visit types in his analysis of the trip diary data, 
these include:
1. Getaway (Townsite) Visits (56%) repre-

sent parties who engage in both passive 
and vigorous activities, primarily in the 
area around the Banff townsite.  

2. Touring (Sightseeing) Visits (23%) rep-
resent parties who engage in passive rec-
reational activities along specific through‑
corridors within the four parks.

3. Park Experience Visits (21%) represent 
visit parties who report engaging in vigor-
ous activities across all five areas in the 
parks.
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Elk Island is a small, fenced park situated 
in central Alberta and located 45 minutes 
away from a metropolitan area (Edmonton, 
1 million people) that reports annual visita-
tion of approximately 100,000 people, largely 
from the regional area around the park. 

Three visit types emerge among visitors to 
Elk Island: 
1. Sightseeing visits (50%) represent par-

ties who engage in passive recreational 
activities in multiple areas of the park.

2. Park Experience Visits (40%) represent 
parties who engage in active recreational 
activities throughout the park.

3. Golfing Visits (10%) represent parties 
who enter the park solely to use the Elk 
Island Golf Course.
Prince Albert is a park containing a town-

site situated in the boreal forest of Saskatch-
ewan and reporting visitation of approximate-
ly 200,000 people per year, largely from the 
regional area around the park.

Four visit types emerge among visitors to 
Prince Albert:
1. Townsite Visits (42%) represent parties 

who report both passive and vigorous 
activities, all within the townsite area of 
Waskesiu.

2. Sightseeing Visits (26%) represent par-
ties who engage in passive recreational 
activities in multiple areas of the park.

3. Park Experience Visits (21%) represent 

parties who engage in passive and vigor-
ous activities in multiple areas of the park.

4. Single-Area Sightseeing Visits (11%) 
represent parties who engage in passive 
recreational activities in one geographic 
area of the park.
These three studies are conducted in parks 

with large variations in the level of service and 
in the type and the number of vigorous rec-
reational activities available. They draw their 
visitors from different geographic areas and 
the visitors to each park identify slightly differ-
ent key motivating factors for coming to the 
park. Despite the differences in the visitors 
themselves, the ways in which they use the 
parks shows a remarkable consistency. The 
appearance of the same behaviour-based 
visit type segments begs the question as to 
why we would attempt to segment our visitors 
on any other dimension.

In all parks, the sightseeing visits are slight-
ly more likely to be reported by first‑time visi-
tors and by visitors from origins farther away 
from the park. This is to be expected, with 
the emphasis of this visit type being to look 
around and view the highlights of the park. 

Fig. 5. Map of Elk Island National Park

Fig. 6. Map of Prince Albert National Park
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The people on sightseeing visits, just like 
other visit types, rate the importance of ‘ex-
periencing the natural outdoors’ as a primary 
motivator for their visit. This should serve as 
a reminder to park management that ‘experi-
encing nature’ is not a single construct for the 
range of visitors that we receive.

Despite variety in the scenery and the rec-
reational opportunities available in the great-
er park ecosystem, townsites remain an im-
portant draw for visitors to Canada’s national 
parks. For the two parks in this study with 
townsites, the visit type that concentrates 
their visits around townsites are not limited to 
engaging in passive recreational activities, as 
has largely been assumed. These visit types 
report that they engage in a variety of vigor-
ous activities (similar to the park experience 
visit type). They tend, however, to simply con-
centrate their activities to those opportunities 
that are located in the areas immediately ad-
jacent to the townsites.

5	 conclusIon

The identification of consistent behaviour‑
based visit type segments across parks pro-
vides Parks Canada with the opportunity for 
the planning of new products and services at 
a multi-park level. Given that most manage-
ment actions relate to visitor behaviour, the 
visit type segments presented in this paper 
can be effectively targeted for exploring new 
programs that may be of interest to these 
groups of visitors. 

The sheer size of the sightseeing visit type 
in all national parks included in the current 
study serves as a good starting point for this 
process. The appearance of this visit type in 
each park allows us to plan further research 
at a scale larger than for visitors to a single 
park. The consistent presence of this visit 
type requires that Parks Canada review its 

services that have largely ignored this group 
of visitors.

For those parks with townsites, the large 
proportion of visits that are focused around 
these areas also serves as a point of explo-
ration for Parks Canada. Understanding the 
reasons across national parks for the lack of 
geographic dispersion by people engaged in 
this visit type can assist Parks Canada in de-
termining how to develop additional product 
offers for this group of visitors. Contrary to 
previous assumptions, this group of visitors is 
not inactive; they simply limit their activities to 
those areas around the townsites.

The park experience visit type is the stere-
otype of what Parks Canada has long consid-
ered its visitors to be. Assessing whether the 
current program is consistently meeting the 
needs of this group is critical for us to meet 
our corporate goals.
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1	 IntroductIon

Protected areas (PAs) in Chiang Mai 
province Thailand have been popular 
for diverse outdoor recreation uses 

such as forest trek, bird watching, bicycling, 
waterfall, cave, and hot spring visits,. About 
124 sites in protected areas were identified 
as tourism sites and as many as 2.85 mil-
lion people visited them annually [1]. To help 
protected area managers manage recreation 
resources to meet visitor satisfaction and de-
sires, there is a need for recreation resources 
inventory and development of a database 
system for management purposes related to 
recreational potential and experiences. 

2	 objectIves

1. To assess the recreation opportunity spec-
trum and recreational potentials for nature-

Database system development of 
nature-based tourism in protected 

areas, Chiang Mai province
Mayuree Nasa, Dachanee Emphandhu, Sura Pattanakiat, and Sukumal 

Kitisin

Abstract — The objectives of this study were to assess the status of nature-based tourism resources, design and 
develop the database system and web application for tourism resources management in protected areas, Chiang 
Mai province. The data contained in the database system included tourism resource potential, recreation opportu-
nity spectrum, and physical carrying capacity of the tourism sites in Chiang Mai’s protected areas. The tourism re-
source potential at 124 sites were assessed and classified into 72 conventional nature tourism (NT), 37 adventure 
tourism (AT), 5 ecotourism (ET), and 10 being qualified as both adventure and conventional nature tourism sites 
(NT/AT). The highest potential of the NT sites was identified as Keaw Mae Pan scoring 2.84 out of 3. While Mae 
Tang and Mae Cham - Tha Phra Sadej water rafting routes were the highest potentials for the AT (score 2.69), 
Doi Luang Chiang Dao for ET (2.46), and bicycling route Yod Doi Pui - Botanical Garden for the NT/AT (2.13). The 
recreation opportunity spectrum (ROS) offered nature closely related experiences in primitive (P), semi-primitive 
non motorized (SPNM), and semi-primitive motorized (SPM) totalling of 77 sites while 47 sited in semi-developed 
and developed areas offered less nature experience. The system was designed as relational database by System 
Development Life Cycle (SDLC) for the target group identified as tourism resources planners and managers. The 
database and web application was developed by MySQL and the available program in php script language, in that 
order. For the User Interface design, the web browser through internet connection was employed for database 
management. The database system testing regarding techniques and design earned the score 64%.  While the 
evaluation score of user interface capability and the usefulness of the information contained in the database given 
by the expert in database development and the PA managers was 81% and 84%, respectively.  

Index Terms — Database System Development, Nature-based Tourism, Protected Areas, Chiang Mai Province
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based tourism in protected areas, Chiang 
Mai Province,

2. To design and develop the database sys-
tem and web application for tourism re-
sources management in protected areas, 
Chiang Mai province.

3	 Method

Inventory of recreational resources potentials 
for 3 types of nature-based tourism: conven-
tional nature tourism (NT), adventure tourism 
(AT) and ecotourism (ET) was carried out in 
124 sites of 22 protected areas located in 
Chiang Mai province. Indicators and crite-
ria for assessment of the resource potential 
were developed primarily based on related lit-
eratures from [2], [3] and empirical study from 
within the country [4], validated by academics 
and practitioners as well as  ground check.  
There are 15 indicators for NT and AT and 
18 indicators for ET evaluation of potentials 
(Table 1). The score from the evaluation was 
ranked 1 to 3 as 1 is the lowest potential and 
3 the highest. Weighting score method was 
employed for potential calculation.

In addition, the recreation opportunity 
spectrum (ROS) was also classified by em-
ploying the concept from [2]. The recreation 
opportunities of 124 tourism sites in protected 
areas are classified into 5 classes: Primitive 
(P), Semi primitive non-motorized (SPNM), 
Semi primitive motorized (SPM), Semi devel-
oped (SD) and Developed areas (D). 

The database system was designed as re-
lational database by system development life 
cycle (SDLC) for the target group identified 
as tourism resources planners and protected 
area managers. The database and web ap-
plication was developed by MySQL and the 
available program in php script language, 
in that order. For the user interface design, 
the web browser through internet connection 
was employed for database management. 
The system testing and evaluation were done 
by the experts in database development, ex-
perts in content and data quality, and direct 
users including park superintendents, recrea-

TABLE 1

indicATors for Tourism siTE EvALuATion

Indicators
Weighting 

score
NT AT ET

Tourism Resources
1. Attractive and uniqueness elements 3 2 3
2. Richness of vegetation and 

naturalness of ecosystem
- - 3

3. Opportunity for wildlife sighting - - 3
4. Landscape quality and aesthetics 3 1 3
5. Appropriateness of tourism activity 

related to the site characteristics and 
resources

2 2 2

6. Diversity of tourism activity 2 - 2
7. Micro-climate condition 3 1 2
8. Accessibility 3 - -
9. Self reliance - 3 -
10. Opportunity for challenge and 

exciting experiences
- 3 -

total 16 12 18
Facility and service

11. Harmony of facility 3 2 3
12. Facility sufficiency 3 3 -
13. Quality of facility 3 3 3
14. Management of visitor safety 3 3 3
15. Quality of service 3 3 3
16. Interpretation: appearance, content, 

and interpretation method
- - 3

total 15 14 15
Environmental and social impact management

17. Tourism zoning 3 3 3
18. Carrying capacity determination 3 3 3
19. Measures for environmental 

Impact mitigation
3 3 3

20. Waste and garbage management 3 3 3
total 12 12 12

Local participation
21. Opportunity for local people to 

participate in tourism management
- - 3

22. Opportunity of local people to gain 
tourism benefit

- - 3

total - - 6
Net total 43 38 51

Note: NT  = Conventional Nature Tourism
AT  = Adventure Tourism     
ET  = Ecotourism
(-)  =  Not use in equation
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tion management officials of the PA, and a 
regional national park director. 

4	 results	and	dIscussIon

The results from the recreation resource in-
ventory found that there were 72 NT sites 
(58.06%), 37 AT sites (29.84%) and 5 ET 
(4.04%) while there are 10 sites (8.06%) be-
ing assessed as either NT or AT.  From total 
of 124 sites found 24 sites in high potential, 
91 and 9 in medium and low potentials, re-
spectively. 

The highest potential of the NT sites was 
identified as Keaw Mae Pan scoring 2.84 
out of 3. While Mae Tang and Mae Cham 
- Tha Phra Sadej water rafting routes were 
the highest potentials for the AT (score 2.69), 
Doi Luang Chiang Dao for ET (2.46), and bi-
cycling route Yod Doi Pui - Botanical Garden 
for the NT/AT (2.13). Recreation resources 
found in PA were mainly waterfall, forest hik-
ing trails, bicycling routes, streams and hot 
springs, respectively.  

As a result, tourism sites in PAs are now 
mainly appropriate for mainstream nature 
lover tourists seeking relaxing nature expe-
riences. However, PA manager should con-
sider increase ecotourism sites within PAs in 
order to accommodate more ecotourists in 
the future.

The ROS classification found most sites 
in the opportunity settings of SPM (25%) and 
SD (25%) equally. Secondly was in SPNM 
(24.2%) and the least found recreation op-
portunity settings was the developed area (D) 
(12.9%) and the primitive area (P) (12.9%).  It 
is worth to take note that recreation opportuni-
ty classes in the PAs were diverse and mainly 
fell within range of SPNM to SD classes. 

For database development, the PAs man-
agers identified that all 4 tourism elements: 
tourism resources, facilities and services, 
visitor information, and administration infor-
mation should be included in the database.  
However, the most urgent needed data for 
management was the information about the 
recreation or tourism resources such as po-

tential for recreation uses, ROS, and carrying 
capacity of the sites. 

The database was designed as relational 
database for the following target groups: tour-
ism resources planners and protected area 
managers. The database users were then di-
vided into 2 groups: administrative users and 
general users. The administrative users must 
have a user name and password in order to 
modify or update the information in the da-
tabase while general users have limited ac-
cess, only read and print the data report.  The 
database contained search engine for tour-
ism site(s) by either PA names or key words. 
The database contained general information, 
map, photos, resource potential, ROS evalu-
ation, facilities and physical carrying capacity 
of each tourism site. Figure 1 and Figure 2 
showed the samples of web pages. 

Fig. 1 The sample web page containing menus for ac-
cessing information on site potential, ROS, facilities and 
physical carrying capacity of tourism sites in PAs
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The experts in database development car-
ried out the database system testing and the 
testing grade for the design and techniques 
was given as “rather good” with the score 
64%.  While the evaluation score of user in-
terface capability given by the expert in da-
tabase development and the PA managers 
was 81%.   Finally, the evaluation score on 
the usefulness of the information contained in 
the database was the highest at 84%.  

The weakness of this database appeared 
mainly on the design of the web pages that 
primarily for working purpose but not very at-
tractive for general users.  Further, the con-
tents of database should include information 
on both user and resource components to 
give comprehensive information for tourism 
management. Information useful for tourism 

management is visitor numbers, visitor char-
acteristics, visitor expectation and satisfac-
tion at each site.  

Nonetheless, the development of the tour-
ism resource database appeared to be a 
useful management tool for PA managers. 
Application of computer technology can help 
park management in terms of convenience 
in systematic data organization such as data 
updates, comparisons among sites and giv-
ing insight information for site management 
concerning site potentials, recreation oppor-
tunity setting, and carrying capacity.

5.	conclusIon

The relational database system on nature 
based tourism in PAs contained useful in-
formation obtained from systematic recrea-
tion inventory on resource potentials, ROS, 
facilities and physical carrying capacity. The 
database system was developed as web ap-
plication and primarily for PA tourism man-
agement purpose. The integration of Geo-
graphical Information System (GIS) into this 
relational database system as well as taking 
in information on visitor element is suggested 
to enhance usefulness of the database.   
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1	 IntroductIon

Many nature areas in Northwestern 
Europe are open for recreation-
al use. Visitors enjoy restorative 

health benefits of contact with nature and 
they experience many other valued aspects 
of visiting the countryside such as tranquil-
ity, open space, fresh air, unpolluted waters 
and scenery. Health programs are stimulating 
people to go out in nature areas. Also differ-
ent types of recreation are evolving. Although 
these visitors might have a negative impact 
on biodiversity values, they are important for 

the support of biodiversity actions. In order 
to accommodate the increasing number of 
visitors managers and decision makers need 
to make changes in visitor landscapes that 
includes parks, protected areas, and urban 
forests. Therefore a major objective for plan-
ning and managing of visitor landscapes is to 
avoid the negative effects of recreational use 
and to ensure that expectations of visitors 
can be afforded [3]. 

In this field of meeting human develop-
ments while protecting biodiversity confronts 
policy makers, scientists and local commu-
nities [4]. Since the mid 1970’s recreation 
frameworks have been developed to help 
managers and decision makers to make 
plans for recreation in nature areas. Within 
recreation frameworks scientific tools always 
have and always will be important [5].  In this 
abstract we will define criteria that scientific 
tools should meet in order to be helpful in 
recreation frameworks.  We will follow the ar-
guments of Haider [1] and McCool et al. [2] 
that recreation frameworks should be imple-

Criteria for scientific tools for 
recreation planning in nature areas 

Rogier Pouwels, René Jochem, and René J.H.G. Henkens

Abstract — Recreation is increasing the last decades in Northwest-Europe. Although these visitors might have 
a negative impact on biodiversity values, they are important for the support of biodiversity actions. Therefore a 
major objective for planning and managing of visitor landscapes is to avoid the negative effects of recreational use 
and to ensure that expectations of visitors can be afforded. Scientific knowledge and scientific tools always have 
and always will be important in managing recreation in visitor landscapes. However it is an illusion scientists will 
deliver ready‑to‑go answers. In this paper we will define criteria that scientific tools should meet. We will follow the 
arguments of Haider [1] and McCool et al. [2] that the use of knowledge and tools should be implemented in deci-
sion strategies like adaptive management and use experiences from a case study of recreation planning in the 
New Forest (UK). We will show that scientific tools should be flexible to adapt to local data to gain credibility and 
legitimacy and should be able to show which management alternative is most likely to meet recreation objectives 
and conservation objectives. Therefore the recreation tool has to be linked to the biodiversity tool. The scientific 
tools also should be useful in communication between stakeholders so they learn each other’s key processes and 
values and better understand the “other side of the table”. Especially because stakeholders have different views 
about what should or should not be considered a problem.

Index Terms — Adaptive management, integrating scientific tools, recreation planning, biodiversity.

——————————   u   ——————————

————————————————
	 R. Pouwels is with the team Ecological Modelling and 

Monitoring at Alterra, Wageningen UR, the Nether-
lands. E-mail: rogier.pouwelsr@ wur.nl.

	 R. Jochem is with the team Ecological Modelling and 
Monitoring at Alterra, Wageningen UR, the Nether-
lands. E-mail: rene.jochem@wur.nl

	 R.J.H.G. Henkens is with the team The Human Factor 
at Alterra, Wageningen UR, the Netherlands. E-mail: 
rene.henkens@wur.nl



MMV4 proceedings - needs and tools

321

mented in decision strategies like adaptive 
management [6] and research is conducted 
in a transdisciplinary setting [7].

2	 adaptIve	ManageMent	and	
transdIscIplInary	research

Adaptive management promotes flexible de-
cision making. Careful monitoring of the out-
comes both advances scientific understand-
ing and helps to adjust policies or operations 
as part of an iterative learning process. It is 
not a ‘trail and error’ process, but rather em-
phasizes learning while doing. Its true meas-
ure is in how well it helps meet environmental, 
social, and economic goals, increase scien-
tific knowledge, and reduces tensions among 
stakeholders [6].  

Adaptive management is appropriate if 
management can strongly influence the sys-
tem and if uncertainty about management im-
pacts is high [8].  Because recreation can be 
managed in many different ways and there 
is still a high uncertainty about which man-
agement actions are effective [9], adaptive 
management seems to be the most appro-
priate strategy for recreation management. 
In adaptive management research is always 
conducted in a transdisciplinary setting were 
scientists in different fields of expertise work 
together with local stakeholders and (local) 
managers [7].

The main difference with the current rec-
reation frameworks [2] is that in adaptive 
management uncertainties have to be em-
braced by scientists, managers and stake-
holders alike. An adaptive approach provides 
a framework for making decisions in the face 
of critical uncertainties, and a formal process 
for reducing uncertainties so that manage-
ment can be improved over time [6]. The old 
frameworks are focusing on one future plan 
[2]. Also the learning process in adaptive 
management includes managers and deci-
sion makers, scientists and stakeholders and 
is based on long term monitoring plans [6]. 
Nowadays sufficient long term monitoring 
plans are a major omission in both recreation 

management [9] and biodiversity manage-
ment [10].

3	 bIodIversIty	 and	 recreatIon	 In	 the	 new	
forest	

The New Forest lies to the west of South-
ampton in the United Kingdom and covers 
over 57 thousands of hectares. Current fig-
ures show that there are 24 million people 
days spent in the Forest each year with 18 
million of those comprising local residents. 
More then 80% of the visitors come by car. 
The last decade a lot of restorations for im-
proving the quality of valley mires and wet 
heaths have been taken place in the New 
Forest. This restoration has been impor-
tant for wader species like Lapwing (Vanel-
lus vanellus), Snipe (Gallinago gallinago), 
Curlew (Numenius arquata) and Redshank 
(Tringa totanus). However, these species 
are still declining in South England [11] and 
are one the Red List or Amber List for the 
UK. One of the expected causes of declin-
ing heathland species is the increasing 
number of visitors enjoying the heathlands 
and woodlands [12], [13], [14]. In order to 
set a hold to the decline, the Forestry Com-
mission, responsible for managing the New 
Forest, wants to create tranquil areas for the 
wader species by redirecting recreational 
use.  Therefore changes to the accessibility 
of the heathlands should be made. 

4	 adaptIve	 recreatIon	 ManageMent	 In	 the	
new	forest

4.1 Setting objectives

Adaptive management requires stated 
management objectives to guide decisions 
about what to try [6]. In this study the rec-
reation objectives and biodiversity objec-
tives were set by stakeholders together 
with the managers of the New Forest.  The 
stakeholders agreed on compensating 
measures if management actions would 
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Fig. 1 Example of scientific tool containing a recreation 
tool and a nature tool [18]. The input are GIS-maps con-
taining landscape characteristics and attributes manag-
ers can control. The output are indicators that can be 
linked to the objectives in the recreation framework. The 
arrow between the recreation tool and the biodiversity 
tool indicate the negative impact of recreation on biodi-
versity. The grey arrows indicate possible interactions 
between biodiversity values and recreation. 

lead to reduced accessibility of the area. 
The objective for wader species was to cre-
ate tranquil areas of 750 ha of good habi-
tat. These areas should hold so called key 
populations [15].

4.2 Monitoring data

No detailed monitoring data for recreation 
were available. Because this information 
is needed to indentify problems and op-
portunities a large monitoring program was 
set up that covered almost one third of all 
parking lots and on third of the area. Visitor 
counts were held at parking lots, question-
naires were filled in and visitors were moni-
tored using GPS. 

Monitoring programs for wader species 
were more scattered, but covered large ar-
eas of the New Forest. Also data on veg-
etation structure, slopes and soil type is 
available. These data are somewhat out-
dated [16], but most of the area still has the 
same vegetation structure and is useful for 
mapping potential breeding habitat of most 
species.

4.3 Scientific tools

Scientific tools can be used to show which 
management alternative is most likely to 
meet conservation objectives. If these sci-
entific tools are used in recreation frame-
works the recreation tool has to be linked 
to the biodiversity tool. Therefore the rec-
reation tool has to simulate the relevant 
recreation processes and deliver results for 
an ecological footprint; type of recreation 
and the intensity in space and time.  Fig. 1 
gives an example how two separate tools 
can be linked into one management tool. In 
the New Forest we used the model LARCH 
[15] for evaluating the wader species and 
the model MASOOR for evaluating recrea-
tion [17].

The monitoring data was used to validate 
the result of the models. The validation with 
local data improved the credibility of the mod-
els for the stakeholders and managers.

4.4 Selecting management alternatives

Together with the stakeholders several 
management alternatives were developed. 
These included among others closing car 
parks, redirecting visitors by signage and 
habitat restoration. Especially on the loca-
tions were the managers planned to close 
car parks, the stakeholders were very criti-
cal. For these locations we gathered more 
data and used MASOOR to evaluate the 
effect of management actions on the visitor 
patterns in the area. 

In one of the locations the models showed 
that closing the car park would lead to a 
large, tranquil patch of suitable habitat for 
wader species, without affecting other habi-
tat patches in the surroundings. In another 
location the models showed that closing the 
car park would lead to a large, tranquil patch 
of suitable habitat for wader species, but 
habitat patches in the surroundings would 
be affected. Because of these results the 
stakeholders selected the first alternative as 
pilot action and rejected the second alterna-
tive. We think that the acceptance of some 
of the management alternatives was higher 
because the models predicted that other 
alternatives will not be effective. If all man-
agement alternatives would be positive, the 
acceptance will be less.
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4.5 Follow up monitoring

The pilot actions were selected in spring 
2007. A monitoring programme for 5 years 
should reveal if the pilot actions will lead to 
solutions profitable for recreation as well as 
for biodiversity. 

5	 Why	Were	the	scientific	tools	usefull	in	
the	process?

Within an adaptive management or 
transdisciplinary setting adaptation of ex-
isting scientific tools to local data is crucial. 
Local scientists play a crucial role as a key 
information conduit between participants 
(stakeholders, managers) and the team 
that is responsible for the adaptation of the 
scientific tools [19]. Regular meetings be-
tween manager, scientists and stakehold-
ers help to transfer local knowledge and 
scientific knowledge between the different 
partners [7].

The visualization effects associated 
with, especially, agent based models are 
important tools for the discussion with 
stakeholder groups.  It contributes to the 
awareness [20] and learning [21] of the dif-
ferent stakeholder groups.  Stakeholders 
will learn each other’s key processes and 
values and better understand the “other 
side of the table” [7]. 

Scientific tools should also meet general 
criteria. The tools have to be credible, sali-
ent and legitimate [4], [6]. To be credible  
the tool needs to be credible for scientists 
as well as for other parties [4]. Credibility 
is increasing when the tool is helpful in the 
translocation of knowledge [20], [21]. To be 
legitimate the tools should be transparent 
and user friendly. Different stakeholders 
often have competing demands, obliga-
tions and viewpoints. Therefore stakehold-
ers should be involved in an early stage of 
development or they will see the process 
and the tools as illegitimate [4], [7], [19]. 

6	 reflections

Adaptive management is a promising ap-
proach to deal with changing landscapes in 
combination with uncertainties and conflicting 
objectives. However, it can only be used if the 
organisation that manages the nature area 
has a structure that is open, flexible, used to 
interrelated teams, and has a focus on incen-
tives, innovation and shared learning [6]. 

Another drawback might be the current 
laws on biodiversity. Often they restrict man-
agers to make any changes in the area if the 
consequences are uncertain [6], [7]. How-
ever, at this moment the problem is that do-
ing nothing is unaccepted either, because 
increasing numbers of visitors is one of the 
reasons why many bird species are declining 
in nature areas in Northwest-Europe. 

Finding the right balance between reuse 
or adaptation of existing tools and creating 
of new ones will always be a challenge [19]. 
Scientist should be aware not to try to use 
“ever-more” precise techniques [23], but by-
passing scientific tools in favour of simplistic 
alternatives may restrict the flow of scientific 
knowledge into the planning process [19]. 
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1	 forMal	concept	analysIs	as	a	Method	for	
analysIng	 coMplex	 responses	 of	 tourIst	
surveys

The Formal concept analysis goes 
back to the 1940s and is advanced 
by Rudolf Wille in the eighties. 

Based on the algebraic lattice theory so-
called concept lattices will be used for 
visualisation of hierarchical structures 
in a line diagram. The method needs as 
input a formal context (matrix) consisting 
of sets of objects and attributes and a bi-
nary relation between these objects and 
attributes. In a concept lattice quantitative 
and qualitative data can be combined and 

relations between the objects as well as 
between the attributes can be analysed. 
The line diagram shows the order of ob-
jects, on the one hand, and the structure 
of the whole issue, on the other. In con-
trast to the creation of types the attributes 
of each object are unmodified visible. 
Therefore concept lattices are suitable 
for analysing the results of surveys with 
mostly binary and nominal scale data. 
The respondents and their answer pat-
terns constitute the context. Precondition 
is a hierarchical structure of the answers, 
e.g. ordinal scale data, attribute is not ex-
istent / is existent, less or more attributes 
are existent. Since the beginning of the 
nineties at the Geographical Institute of 
the Potsdam University Formal Concept 
Analysis has been used for analysing dif-
ferent results of surveys, see [1], pp. 80-
88, [2], pp. 43-49, 127-129. 

Formal concept analysis – a method 
for exploring complex responses of 

tourist surveys
Karen Ziener

Abstract — The Formal concept analysis goes back to the 1940s and is advanced by Rudolf Wille in the eight-
ies. Based on the algebraic lattice theory so-called concept lattices will be used for visualisation of hierarchical 
structures in a line diagram. The method needs as input a context consisting of sets of objects and attributes and 
a binary relation between these objects and attributes. In a concept lattice quantitative and qualitative data can be 
combined and relations between the objects as well as between the attributes can be analysed. Therefore concept 
lattices are suitable for analysing the results of surveys. The respondents and their answer patterns constitute 
the context. Precondition is a hierarchical structure of the answers (e.g. ordinal ordered data). In this presentation 
will be demonstrated how to use the line graph of the concept lattice for analysing complex questions of tourist 
surveys. As an example the main activities of about 600 tourists and daily visitors in the Lake Neusiedl Region 
are analysed. With the procedure of Formal Concept Analysis the different answer patterns of respondents are ar-
ranged as nodes in a line diagram. This diagram is constructed by means of two partial concept lattices that will be 
integrated later. The interpretation of the line graph will start at the biggest nodes, consider the whole structure of 
the graph and include additional attributes in order to describe groups of tourists with the same activity pattern. 
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2 Activities of tourists and one day 
visitors in the Lake Neusiedl Region  
– construction and analysis of line 
diagrams

The mathematical foundations, which can 
be found in Ganter & Wille [3], are not sub-
ject of this paper. In this presentation should 
be demonstrated how to use the line graph 
of the concept lattice for analysing complex 
questions of tourist surveys. 

TABLE 1

TourisT AcTiviTiEs in LAkE nEusiEdL rEgion 
2006

Activities Percent
To relax 86,0

Being in nature 85,5
(Wine)tavern 64,8

Cycling 61,1
Bird watching 48,1

Bathing 46,4
Culture / Museums 39,1

Water sports 21,4
Sports 14,3

Source: questioning in the MaB-Project “Redesigning 
Biosphere Reserve Neusiedler See” in 2006, 588 persons

As an example the activities of 588 tourists 
and daily visitors in the Lake Neusiedl Region 
(questioning in the framework of the MaB-
Project “Redesigning the Biosphere Reserve 
Neusiedler See”, financed by Austrian Acad-
emy of Sciences, MAB Programme, in 2006) 
are analysed. The respondents were given a 
list of nine activities to say “yes” or “no”, the 
result you can see in Table 1. But the aim was 
to get more information about the combina-
tion of activities, the activity patterns. 

The combination of all activities shows 168 
patterns of answer, most of them said by only 
one, two or three persons. In order to reduce 
this variety and to take only the main activity 
patterns into account the context include ex-
clusively those answer combinations as ob-
jects which were mentioned by not less than 
6 respondents (one percent). The formal con-

text consists of 30 objects (respondents with 
the same activity pattern) and the 9 activities 
as attributes. It represents 337 persons (57 
percent off all respondents). Now the concept 
lattice with 38 concepts can be created by 
means of Formal Concept Analysis software. 
The line diagram is hand-made because it 
should be human readable. 

For a better construction of such complex 
line diagram a second step of preparation is 
required: segmentation of the formal context 
into two contexts with less attributes. In this 
case the first context includes the main ac-
tivities (4) and all 30 objects and the created 
concept lattice has 7 concepts. The second 
context covers the other activities (5) and 
also all objects. The outcome of this is a con-
cept lattice with 13 concepts. Later the two 
line diagrams of these concept lattices will 
be combined to the line diagram of the whole 
concept lattice (38 concepts respectively 
nodes).

In the line diagrams the different answer 
patterns of respondents are arranged as 
nodes. The lines show the relations between 
the objects representing through the change 
of attributes. The size of the nodes shows 
the number of persons with the same activ-
ity pattern. Going along the lines to the top 
of the graph the attributes of each node can 
be read.

2.1 First partial concept lattice – main 
activities

The analysis of the line graph of the first 
concept lattice (Fig. 1) starts at the biggest 
node. This node (173 persons) on the bottom 
of the graph combines all main activities. The 
opposite is the node on the top (6 persons) 
without any activities. Excepting these six per-
sons all respondents make activities in nature 
and most of them like to relax. The attribute 
“nature” is standing at the second node an all 
other nodes are below it. But you can see a 
dichotomy – tourists making cycling-tours but 
they don’t go to a tavern, in the left part of the 
line diagram, and tourist who visit restaurants 
and taverns and don’t like cycling, in the right 
part.     
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Fig. 1 First partial concept lattice (main activities)   
Source: own compilation, survey in the MaB-Project “Re-
designing Biosphere Reserve Neusiedler See” 2006 

2.2	 Second	partial	concept	lattice	–	the	
other	activities

The line diagram of the second concept lat-
tice shows three activities – “bathing”, “bird 
watching” and “museums” – in three different 
directions forming a cuboid. In addition water 
sports and sports are included (see Fig. 2). 

Fig. 2 Second partial concept lattice (the other activities) 
Source: own compilation, survey in the MaB-Project “Re-
designing Biosphere Reserve Neusiedler See” 2006  

In this graph you can explore the vari-
ous activity patterns. On the right below the 
node with the label “bird watching” you can 
see all activity patterns with bird watching. 
Most of them combine only bird watching 
and partly museums, but not bathing, sports 
or water sports. On the opposite side com-
binations of bathing, sports or water sports 
are located. The size of nodes shows the 

different number of respondents having 
these activity patterns. Of course there is 
also a relation between “bathing” and “bird 
watching” (nodes in front of the graph with 
43 and 23 persons). The lower level of line 
diagram shows the interests of culture and 
museum. Here you can find the biggest 
node (66 respondents) with the activities 
“museums” and “bird watching”.  

2.3	 Whole	concept	lattice	–	all	activities

The construction of the line diagram for the 
whole concept lattice of all nine activities is 
based on these two small line diagrams. Ini-
tially the first graph is drawn to a larger scale. 
Afterwards the second line diagram is inte-
grating in each node. However, this graph 
is only in the bottom node completely devel-
oped. Finally the lines between the nodes are 
supplemented. 

Fig. 3 presents the complex line diagram 
developed in this manner. If you can read it 
you will get a lot of information in a very short 
time. The rules for analysing are the same. 
The graph combines two different structures 
– the main four activities and the other five 
activities (see 2.1 and 2.2). I want to explain 
only some aspects: 

Most of the bigger nodes you can see in 
the lower part of the line diagram. These ac-
tivity patterns combine a broad range of inter-
ests. Water sports and sports appear primary 

Fig. 3 Activity patterns in the Lake Neusiedl Region 2006, 
Source: own compilation, survey in the MaB-Project “Re-
designing Biosphere Reserve Neusiedler See” 2006 
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in this bottom part, but their importance is 
very low.

The biggest node on the right side indi-
cates the interesting relation between culture, 
nature and bird watching as well as the visit 
of taverns or wine taverns (so-called Heu-
rige). This is a potential for an enlargement of 
the very short summer season. 

The importance of “bathing” decreases 
not only quantitative and relative but also as 
sole activity. Bathing alone or with one or two 
activities doesn’t exist in the concept lattice. 
The biggest nodes with bathing are situated 
on the bottom of the graph. This means that 
bathing is combined with several other activi-
ties.

2.4 Inclusion of additional attributes

A further possibility to explore complex re-
sponses of touristic surveys is the integration 
of additional attributes. In this case the time 
of questioning – spring, summer, autumn 
– should be correlated with the activities of 
tourist and one day visitors. In Fig 4 is shown 
in which season the different activity patterns 
dominate (residual smallest 1). The thick 
lines show all nodes with bathing in order 
to point up the relation to the summer tour-
ism. In spring activity pattern are especially 
oriented to cycling and bird watching and in 
autumn we can find more complex interests 
with museums and wine taverns. Besides, 
some of the complex interests occur evenly 
in all seasons.   

conclusIon

Formal Concept Analysis is a world-wide 
used method of data analysis which identi-
fies hierarchical structures between differ-
ent objects. It can be applied in decision and 
modelling processes. For the analysis and 
interpretation of the results of questioning this 
method offers many possibilities. By means 
of concept lattices complex questions can be 
structured and relations between statements, 
opinions or perceptions as well as with other 
attributes of the persons or groups can be an-
alysed. The line diagram of a concept lattice 
shows the whole structure of the answer pat-
terns and the relations among it. The visual 
analysis of the graph provides the formation 
of groups and types if the structure of data is 
suitable. Until now the author of this paper is 
short on experience of attribute implications 
in concept lattices which can help to explore 
the relations between different answers and 
within complex answer patterns for a sample 
of tourists or visitors in protected areas. 
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1	 IntroductIon

The island of Sardinia is one of the 
most important touristic areas of Italy. 
The major influx of tourists occurs 

during the summer and is concentrated in 
the coastal areas, where the landscape is 
characterized by a mosaic of beaches, pro-
tected areas and lands with strong anthro-
pogenic disturbances. At local level, a lively 
discussion about the sustainability of tour-

istic development and methods to be used 
for measuring or estimating it has been re-
cently developed.

The impact of tourism on coastal areas 
is usually coupled with the impacts of other 
natural and anthropogenic disturbances [1].

Fire is the most significant threats for the 
Sardinian forested areas. In the last three 
decades, over 3000 wildfires per year have 
been occurred, with a mean annual burned 
area of about 41000 ha [2], [3]. However, 
the last ten years of the wildland fire time 
series showed a decreasing trend in fire oc-
currence (about 2700 fires per year) and, 
particularly, in burned area (about 18000 
hectares per year). In addition, the analy-
sis of both fire size and fire number showed 
that, on average, the 92% of fires have a 
size lower than 10 ha, and only the 0.7% of 
fires have a size greater than 200 ha [4].

The above mentioned results can be at-
tributed to improvements in early detection, 
fire fighting infrastructures, fire suppression 
efficiency, and also prevention measures. 
Nevertheless, during severe and extreme 
environmental conditions, the fire fighting 
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organization and strategies can be unable 
to respond to all the intervention requests.

In these situations, wildfires can become 
uncontrollable [5], with high risk to deter-
mine serious damages to ecosystems and 
properties and injury and loss of human 
life.

Since forest fires are predominantly ig-
nited by arson, fire frequency and fire dan-
ger are higher during severe and extreme 
environmental conditions (strong wind, high 
fuel dryness).

In addition, fire ignition points are mainly 
concentrated near roads, residential areas, 
and tourist resorts, especially along the 
coast.

Finally, since fire recurrence is increas-
ing, wildland fire can be considered as a 
permanent disturbance that induces chang-
es in the spatial pattern of vegetation, can-
opy cover, and soil properties [6], [7].

The aim of this study was to estimate 
the impact of both wildland fire and touris-
tic activities on the coastal area of northern 
Sardinia.

2	 study	area

The north-eastern coast of Sardinia (Fig. 1) 
is characterized by the typical Mediterra-
nean sub-arid climate, with a remarkable 
water deficit from May through September, 
and most of the annual rainfall (~650 mm) 

occurring in fall and winter.
The mean annual temperature is ~17°C, 

with summer season highs often near 30°C. 
The average wind speed is relatively high 
(~4ms−1) in both winter and summer sea-
sons, with ~50–70% of the days showing 
values between 1.6 and 8 ms−1. The pre-
vailing wind directions at the sites are typi-
cally west and north-west, with a cumula-
tive frequency greater than 50%. However, 
the local wind direction can be modified by 
the complex terrain typical of the studied 
areas.

The area is characterized by a mosaic of 
vegetation types and development stages, 
where agricultural, grazing and also tour-
ism activities play an important role in the 
vegetation distribution and landscape dy-
namics. The vegetation is a dense and uni-
form maquis shrubland, with plant height 
ranging from 1.5 to 2 m. Dominant species 
included Pistacia lentiscus L., Cistus mon-
speliensis L., Arbutus unedo L., Olea eu-
ropaea L. var. oleaster, Myrtus communis 
L., Pyrus amygdaliformis Vill., Calycotome 
spinosa L., Phyllirea angustifolia L., Junipe-
rus phoenicea L.

In the areas subjected to recurrent fires, 
the plant height is in the range 0.5 - 1 m 
and the dominant species is Cistus mon-
speliensis L. 

During the summer season, the prevail-
ing intensity and direction of wind, in con-
junction with the drought conditions, can 
sustain high intensity fires that threatened 
the resort areas and also the beaches, re-
quiring both the adoption of direct suppres-
sion attacks and the evacuation of villages, 
campsites and sometimes beaches.

3	 Methods

The time series of wildland fire that oc-
curred during the period 1995-2007 was 
analyzed in order to establish the main 
characteristics of fires and the information 
about the principal variables that describe 
fire behaviour.

Fig. 1. Location of the study area in North East Sardinia 
(Italy).
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Several themes were acquired and man-
aged using a geographic information sys-
tem to quantify the spatial variation of the 
different parameters related to land cover 
and vegetation characteristics.

Three different plots were used to study 
the characteristic of vegetation. The first 
two plots were located on the burned area; 
the third plot was located in the unburned 
area. For each plot, three 30 m line transect 
parallel to the coast and at a distance of 
5 m each other were constructed. Shrub 
vegetation plants were sampled in order to 
determine plant height and the plant cover 
by the line intercept method.

Experimental data were analyzed for dif-
ferences between burned and unburned ar-
eas by calculating the t-Student test.

4	 results	and	dIscussIon

The values of plant height and canopy 
cover observed over both burned and un-
burned areas are shown in table 1. Re-
sults showed significant differences (t‑test, 
P=0.01) in plant height between burned and 
unburned areas, while plant cover showed 
similar values.

TABLE 1

sTATisTics of pLAnT hEighT And pLAnT covEr 
for BurnEd And unBurnEd ArEAs

Burned Unburned
Plant height (m) mean 0.56a 1.30b

min 0.15 0.45
max 1.15 2.60

Plant cover (%) mean 82.6a 93.7a
min 74.0 82.0
max 89.0 100

Mean values followed by the same letters are not signifi-
cantly different at a P-value=0.01 by t-Student test

These results confirm the general de-
scription of the effects of recurrent fires 
in Mediterranean areas [8]. The recurrent 
fires that characterized the experimental 

area reduced the structural evolution of the 
shrubland vegetation, with direct effects on 
plant height and species composition.

Table 2 shows the values of plant cover 
measured in the burned area by the line in-
terception sampling procedure. An increase 
of plant cover can be observed for increas-
ing distances from the coast. This result 
seems to suggest that the vegetation near 
the coast is more affected by the impact of 
touristic pressure, but also the spatial vari-
ations of the environmental conditions (e.g. 
soil properties, wind intensity, etc.) prob-
ably plays a role in this results. The effect 
of human pressure on the natural process 
of vegetation recovery after the fire can be 
attributed to the impact of trampling by tour-
ist, vehicles circulation, parking places.

TABLE 2

mEAn vALuEs And sTAndArd Errors of pLAnT 
covEr for incrEAsing disTAncEs from ThE 

coAsT; BurnEd ArEA.

Area Transect Plant cover 
(%)

Standard 
error

1 5 m 74 0.20
10 m 83 0.40
15 m 85 0.48

2 5 m 80 0.32
10 m 84 0.47
15 m 89 0.82

The fire regime can probably play a ma-
jor role; evolved shrubland vegetation pre-
serves itself and the landscape as a me-
chanical barrier to both natural (weather, 
soil erosion, etc.) and anthropic effects.

In relation to the species composition, 
the experimental results showed (table 3) 
that the burned area is characterized by a 
low number of species, and a general low 
frequency of the species already observed 
in the unburned area, with the exception of 
the Cistus monspeliensis, that increase its 
frequency from about 32% to 57%.

Fire is the main factor that controls the 
species composition, with the reduction of 
tree and shrub sprouters, and the diffusion of 
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the shrub obligate seeders. Changes in spe-
cies composition can affect the vulnerability 
to both recurrent fires and other anthropic 
disturbances; for example, shrubland veg-
etation dominated by Cistus monspeliensis 
L. is characterized by the following factors 
influencing the impact: low height, high val-
ues of fine fuel, low values of fuel moisture, 
and high values of dead fuel.

TABLE 3

disTriBuTion of pErcEnT pLAnT covEr for ThE 
diffErEnT spEciEs in BurnEd And unBurnEd 

ArEAs

Unburned Burned
Cistus monspeliensis 31.6 57.0

Myrtus communis - 3.4
Calycotome spinosa 18.0 2.3
Juniperus phoenicea 21.0 -
Phyllirea angustifolia 19.3 11.8

Pistacia lentiscus - 5.8
Erica scoparia 1.3 -

Olea europaea, var. oleaster 2.3 0.2
Herbaceous - 1.8

5	 conclusIon

The study found that the recurrence of fire 
were primarily responsible for changes in 
species composition, plant cover, and plant 
height. The indirect effect of fire disturbances 
on plant composition and soil properties can 
be locally aggravated by the impact of touris-
tic activities.
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1	IntroductIon

Lake Balaton – the largest freshwater 
lake in Central Europe – has been a 
favourite destination for hundred thou-

sands of Hungarian and foreign visitors for 
long decades thus the lake is exposed to se-
rious and varied environmental effects prima-
rily due to the seasonal load. The lake and its 
surroundings have numerous unique natural 
and cultural values for the protection of which 
the Balaton Uplands National Park was es-
tablished in 1997.

Nature protectional measures were able to 
impede mining damaging the basalt capped 
buttes of the Tapolca Basin (Figure 1) that has 
a Mediterranean atmosphere and providing 
scenery of European fame. In contrary they 
seem to be powerless against vandalism and 

pointless destruction. Sad picture is gained 
while hiking on the study trails of the National 
Park experiencing that pointless destruction 
makes site tables unreadable (Figure 2).

2	 who	 are	 vandals,	 what	 are	 theIr	
MotIvatIons?

In order to take effective measures against 
the harms of vandalism we have to identify 
and define potential criminals and gain infor-
mation on who with what behaviour attitudes, 
when and why commit their outrages. It is 
important to reveal motivations and to under-
stand cause and effect relationships.

Vandalism is defined in the lexicons as fol-
lows: “word originating from Latin; meaning 
wild ravage, pointless destruction committed 
by the Vandals against the art treasures of 
the city of Rome. The Vandals were stigma-
tized forever by unwritten tradition with this 
word” [1].

Lake Balaton is the place of enthusiastic 
bathing and untroubled resting for many visi-
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tors in hot summers. Or not?! There are few 
more annoying things than lumbering music 
of discos nearby makes our head pulsating 
or ramping drunken people make nights loud 
when we would like to rest while on holiday.

Naturally this might be true for local bored 
youngsters as well but as there are no sta-
tistics – due to the lack of surprise in the act 
– on the personality of the vandals we do not 
know whether they are local or irresponsible 
tourists. Anyway that segment among the 
main tourist types can be clearly determined 
that are liable to vandalism. This segment is 
fundamentally involves exhibitionist young-
sters in all their strength, in abandon party-
ing far away from parent control travelling 
with friends. We have to find those tasks and 
activities that would make these youngsters 
feeling useful for their environment including 
Nature as well.

Importance of environmental education 
is well known in Hungary today. Therefore, it 
is important to take measures as soon as pos-

Fig. 1. Tapolca Basin with its beauty and basalt capped buttes on the northern shore of Lake Balaton unique in Europe

Fig. 2. Traces of vandalism along the study trail on the 
hill of Badacsony
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sible and as effectively as possible, bearing 
in mind the tight balance of strict measures 
(surprise in the act), strict control and envi-
ronmental experience based on the “AHA-ef-
fect” (recognition, realisation).

This can be experienced by the young-
sters when active leisure time is based on 
the methods of experience pedagogy as this 
means primarily direct experience.

Orientation, calling attention are impor-
tant and widely used measures of nature pro-
tection. On the other hand publications are 
rare that give information particularly on the 
magnitude of destruction and abuse (includ-
ing e.g. flower collection and wood stealing 
as well) and on the fines for them. Most dam-
age is caused by ignorance. If visitors knew 
that which activity entails what fines most de-
structions would be impeded.

As this type of environmental risks trig-
gered by tourism is increased further by that 
Lake Balaton is advertised as the “place of 
stormy parties” by the offers of some travel 
agencies of certain countries, it is important 
to draw attention to the role of marketing. 
This kind of control could be the first step to-
wards protection.

3	 zone	 systeMs	 to	 conserve	 protectIon	
areas	

The next step is the question of areas i.e. 
how and where to orientate visitors once they 
are at the site. The Balaton Act of 2000 out-
lines the idea of dissecting the area of Lake 
Balaton and its environment into 5 regions of 
different profiles in order to classify visitor ac-
tivities of different type that even disturb each 
other occasionally. Logically associated activ-
ities are concentrated into one area unit [2].

This corresponds well to the ideas of for-
eign property investors preparing for large 
investments in the region according to which 
the western part of the Balaton Uplands 
– including our study area the Tapolca Basin 
as well – would specialise in wine and gas-
tronomy together with ecological and well-
ness tourism. On the other hand amusement 

centres together with outing and event sites 
would be concentrated solely – in order to 
reach the above aims as well – to the south-
ern shore [3].

Probably this regional dissection could not 
solve entirely the problem that is focused in 
this paper as free transition would be present 
among the areas, however, different types of 
visitors would certainly be concentrated. In 
simple everyone would visit that part of Lake 
Balaton – and would probably book his/her 
accommodation as well – where visitor’s ac-
tivities most suitable for him/her are offered. 
To keep those visitors at the chosen site, ap-
propriate number and type of programmes 
shall be offered.

Spatiality can be studied from the nature 
protection point of view as well, i.e. visitor’s 
activities at a given area can be regulated on 
the basis of degree of protection. Considering 
categorising based on zone systems the most 
widespread is the IUCN categorising, most 
national parks apply it in Hungary as well. Its 
essence is based on the onion skin structure 
as most protected areas are situated in the 
innermost zone while the rest surround it as 
buffer zones. This system may operate not 
just in protected areas but turning the princi-
ple inside-out it might could be applied onto 
every tourist object and their surroundings.

For example (Figure 3) zone one can be 
the visitors’ centre where the average visitor 
gains every important information concentrat-
ed in a building, briefly, however, in entertain-
ing form. The next zone can be the site of 
exhibitions established in the park or garden 
of the visitors’ centre. This is a higher grade 
of meeting Nature as presentations are held 
outdoor, however, still in closed and control-
led environment.

Zone three is the largest regarding spatial 
extent and it has the highest degree of pro-
tection as well. Today in Hungary study trails 
operating completely without control are most 
prone to vandalism even if most of them runs 
through protected areas (e.g. national park, 
landscape protection area, nature reserve) 
and they are under the control of the given 
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nature protection guard in theory. This means 
complete lack of control in practice because 
in contrary to the European practice (1000 
ha/guard) in Hungary areas of around 4000-
5000 ha are under the control of one nature 
protection guard [4]. With such areas and 
number of guards continuous presence and 
effective control is impossible.

On the other hand most of the study trails 
in Hungary are free of charge in order to 
enable more-and-more people to improve 
their environmental attitude in a country 
that stays significantly behind other Euro-
pean countries in this respect. However, 
this aim is worth nothing if people demand-
ing information and knowledge gain only 
annoyance when information tables are un-
readable (see Figure 2)...

Regarding the above, the idea is worth 
consideration to establish entrance systems 
– similarly to caves that can be visited by 
tourists – in the study trails of Hungary the op-
erational costs of which would be financed by 
an entrance fee chosen well from every as-
pect. This means a fee that does not frightens 
away visitors enjoying Nature and demand-
ing environmental information but keeps out 
those who enter the trail only to destroy. Thus 

spending willingness is also a kind of dif-
ferentiating factor and may prove to be a filter 
among visitors.

4	 other	 recoMMendatIons	 to	 elIMInate	
vandalIsM	In	natural	sItes

In the following some concrete ideas and 
simulation practices regarding effective 
measures against vandalism are given.

1. Simulation: Entering study trails only with 
professional guides, park guards, vigilantes 
or volunteers wearing national park T-shirt 
would solve the problem. Continuous pres-
ence of authority (liveried) would prove to 
be retentive. The operation costs of pa-
trol services should be financed by those 
charged for destruction giving even further 
emphasis to deterrence and prevention.

Hungarian law recognises the trainband 
as a volunteering civil social organisation 
and its operation is regulated by Act LII of 
2006. This act emphasises the importance 
of the organisation and strengthens and 
institutionalizes the possibility of volunteer 
participation of inhabitants as a social or-

Fig. 3. Sketch figure of IUCN categories and zones according to intensity of visitor interest Draw: Sz., Molnár
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ganisation in environment and nature pro-
tection that are important in our study as 
well. Adding the 75000 members of the 
trainband [5] to the nature protection 
guards and foresters their work can be 
made more effective and problems caused 
by the lack of staff described in the previous 
chapter can be solved by the harmonized 
work of 4 officials if they are completed by 
the police [6].

2. Simulation: A solution would be pre-
sented regarding visitor control if a volun-
teer would work at the start points of study 
trails who has basic psychological and so-
ciological knowledge – that could be ob-
tained in courses organised by the affected 
national parks or local governments – and 
who based on the above mentioned criteria 
could easily recognise visitors of potential 
danger. The only task of such a volunteer is 
to detect and filter “suspicious visitors” and 
still to behave so that tourists would not feel 
this kind of discrimination. The volunteer 
would sign at detection – via mobile phone 
or any other non striking sign – to another 
volunteer guard e.g. with a bicycle.

From this point the guard with the bicy-
cle takes over the task and companies the 
group inconspicuously. For example he/she 
cycles past the group as if working on some 
sort of a task and as if he/she would ignore 
the group. In several cases the fact that a 
guard in a national park T-shirt cycles here-
and-there around the group would prevent 
(prevention) destruction. In more serious 
cases the cycling guard could record (e.g. 
photo) destruction while he/she is in con-
tinuous connection to authorities having 
tether for surprise in the act 1  (the police in 
Hungary) who could take measures follow-
ing the alert of the volunteer guard.

The task of the so called psychological 

observer at the starting point of study trails 
could be extended by a moderator role as 
he/she offers programs – discussed above 
– for visitors targeted from vandalism point 
of view to spend their time actively thus his/
her activity may has double use. On the one 
hand the target group may get closer to the 
“AHA experience” via participating in the 
programs (mountaineering, castle siege, 
etc). On the other hand his/her energy is 
spent for an activity that he/she likes and 
chose and he/her will has no time to cause 
trouble by destruction.

3. Simulation: For protection the modern 
technology can be applied as well for exam-
ple for subsequent calling to task. Its practi-
cal implementation could be an expensive, 
however, effective method if the visitor 
may enter and exit the study trail via and 
entrance gate – similar to the line number 
issuing automats. Visitors would receive a 
decorative ticket or card, etc. when entering 
that can be a memory and it has a number 
registered in the computer system. Dam-
age could be recorded by for example web 
cameras operated by PV-panels and hid-
den in e.g. the bushes in the surroundings 
of the objects prone to destruction – e.g. 
information tables, sheds – of course with 
appropriate law background (e.g. informa-
tion on camera in action).

The system can be further improved when 
for example the camera that is in electric con-
nection to the information table records only 
if the state of the observed object changes 
(e.g. tear in the covering foil). The automate 
ticket with recorded list number and micro-
chip received at the entrance can identify 
those people who were at the place of de-
struction at the time of recording. Identifica-
tion can be performed on the basis of bank 
data recorded on the microchip at purchase 
or on the basis of mobile phone number 
if the purchase of the ticket was made by 
mobile phone. Of course this method may 
seem to be futuristic, however, as we have 
experienced so far technology can develop 
rapidly with large steps…

————————————————
1  According to the Hungarian legislation only surprise 

in the act can be accounted regarding calling to task. 
Thus modification of the Act could be recommended in 
order to accept photos and videos, etc. on destructions 
as evidence in such cases.
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5		 suMMary

Vandalism leaves its traces not only on the 
walls of houses and in mass transport vehi-
cles of large cities but it deteriorates our nature 
protection areas and natural values. Besides 
the methods of environmental education – in-
forming, giving environmental experience, 
etc. – returning in long term numerous other 
measures and methods like the principle of 
regionality, marketing, harmonized work of 
authorities, civil organisations and volunteers 
– and the list could be continued for long – are 
present to restrain pointless destruction.

None of the methods mentioned in the pa-
per is new, all of them are currently in opera-
tion in some kind of form and the principle of 
all of them is applied directly or indirectly in 
numerous fields. The main aim of the paper is 
to draw attention to that harmonizing current 
known methods and measures and apply-
ing new ideas significant improvement could 
be reached in protecting our natural values 
against vandalism at relatively low cost and 
with some care.

In conclusion the methods and measures 
mentioned in the paper alone or in combina-
tion, adjusted to the local conditions can be 
applied in most of the visitor destinations both 
in Hungary and abroad where appropriate le-

gal background is present and/or there is wish 
to modify the present law in order to serve the 
effective protection against vandalism.

references

[1] Pallas Lexicon: “Vandalism” entry-word, Source: 
http://www.pallaslexikon.hu

[2] Act CXII of 2000 Regional planning in the Special 
Holiday Resort of Lake Balaton, Source: http://
www.balatoninfo.net/uj/hasznos/anyag/bataton_
torveny/balaton_torveny.pdf

[3] A. Sugataghy, “Befektetési hullám (Investment 
wave)”, In: Turizmus Trend professional journal, 
March 2008.

[4] J. Baczur, based on personal communication 
(during an interview with the colleague of the 
Bükk National Park)

[5] Act LII of 2006 on trainband. In: Polgárőr Maga-
zin XI. issue 3

[6] A. Kopek, based on personal communication 
(during an interview with the colleague of the 
Balaton Uplands National Park)

Reka Bodnar PhD student, geographer (2002); De-
partment of Landscape Protection and Environmental 
Geography, University of Debrecen, Hungary. Partici-
pant 10 conferences, 5 of this international. 5 month 
research grant (ERASMUS) in Norway. Publications: 
23 numbers of paper. Research interests: ecotourism, 
landscape protection, landscape ecology, environ-
mental education.



343

Christiane Brandenburg is with the Institute of 
Landscape Development, Recreation and Conservation 
Planning, BOKU - University of Natural Resources and 
Applied Life Sciences in Vienna, Austria

Wolfgang Lexer is with the Umweltbundesamt GmbH 
Vienna, Austria

Felix Heckl is with the Umweltbundesamt GmbH 
Vienna, Austria

Andreas Muhar is with the Institute of Landscape 
Development, Recreation and Conservation Planning, 
BOKU - University of Natural Resources and Applied 
Life Sciences in Vienna, Austria

Friedrich Reimoser is with the Research Institute 
of Wildlife Ecology, University of Veterinary Medicine 
Vienna, Austria

Richard Zink is with the Research Institute of Wildlife 
Ecology, University of Veterinary Medicine Vienna, 
Austria 

Andreas Bartel is with the Research Institute of 
Wildlife Ecology, University of Veterinary Medicine 
Vienna, Austria

Nobody knows the trouble they cause? 
The behaviour of forest users and their 
knowledge about wildlife disturbance

Christiane Brandenburg, Wolfgang Lexer, Felix Heckl, Andreas Muhar, 
Friedrich Reimoser, Richard Zink, Andreas Bartel

Abstract — The Biosphere Reserve Wienerwald frames the west and south side of Vienna, the capital city of 
Austria. High biodiversity and conservation values are given by a large contiguous forest area and interlocked 
grass lands. The Wienerwald is a major large-scale wildlife habitat and part of a supra-regional ecological cor-
ridor. Due to the close proximity of the city, the area is characterised by high use intensities and pressures caused 
by intense recreational uses, a strong demand for hunting opportunities: high hunting pressure as well as urban 
sprawl, land take, habitat loss and fragmentation. In order to reduce negative impacts towards wildlife caused 
by recreational activities, foresting and farming, landowners and tourism management organisations developed 
various regulations and management regimes for the use of the Wienerwald. The aim of the presented research 
project funded by the Austrian Academy of Science was to investigate the familiarity with those rules as well as 
the level of acceptance and compliance with the site regulations. On-site interviews and mailing surveys using 
standardised questionnaires were taken to address the project objectives. Altogether 1334 land users like forest-
ers and farmers as well as recreationists, like hikers, horse riders, mountain bikers and joggers were asked if they 
were aware of the problems and conflicts caused to wildlife and wildlife management by certain behaviour such 
as off-trail use, off leash dog walking, if they knew the further-reaching implications of disturbing wildlife, and in 
the end if they observed the rules.

Index Terms — Awareness of wildlife disturbance, sustainable recreational use, visitor management
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1	 IntroductIon

Popularity of nature-based tourism has 
been increasing during past few dec-
ades. Furthermore, nature-based 

tourism often concentrates on protected 
areas like national parks. For example, na-
tional parks in northern Finland have near-
ly tripled their visitor numbers in the past 
decade [1]. When recreation is directed to 
protected areas managers are facing the 
challenge to preserve both conservational 

and recreational value of the area. Distur-
bance has been found to affect behaviour, 
breeding success, species composition and 
density of birds e.g. [2], [3]. Recreation in-
duced negative impacts can result from di-
rect disturbance, which can cause stress to 
wildlife, change their behaviour and inhibit 
them using otherwise important habitat. But 
recreation can affect also indirectly through 
modification in the species breeding or feed-
ing environment caused by construction of 
tourism infrastructure [3]. If the recreational 
use and construction of infrastructure are 
intense the populations of original species 
may decline and new more urban species 
may benefit and colonize area e.g. [4]. 

Despite of the growing number of dis-
turbance research, little is known about 
impacts of recreation on forest bird com-
munities as the focus has been mainly on 
behavioural responses of species [5]. In 
Finland, the forests are very intensively 
used for forest industry and because of the 
resulting habitat loss and fragmentation of 
old growth forests populations of many spe-

Does tourism affect bird populations 
in protected areas?

Katja Kangas, Pirkko Siikamäki, Miska Luoto and Antti Ihantola

Abstract — Human induced disturbance can have various impacts on birds. Disturbance has been found to af-
fect for example behaviour, breeding success, species composition and density of birds. Despite of the growing 
number of disturbance research, little is known about impacts of recreation on forest bird communities as the fo-
cus has been mainly on behavioural responses of single species. There is a need for research on tourism-induced 
changes in bird communities in protected areas, as they are important for many rare and threatened species pre-
ferring natural habitats. We studied impacts of tourism on birds in Oulanka National Park, north-eastern Finland. 
Data on breeding bird pairs were collected with line transect method in hiking trails and in undisturbed control 
areas. We used general additive models (GAM) to investigate the importance of the tourism-related variables, 
i.e. visitor numbers in hiking trails and the area of infrastructure, as well as the habitat variables in explaining 
the variation in bird communities. The preliminary results show that the current tourism pressure has not caused 
substantial changes in bird communities of Oulanka NP. However, open-cup nesters showed negative response 
to the number of visitors. 

Index Terms — Birds, Disturbance, Protected areas, Tourism
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cies preferring old forests have declined 
e.g. [6], [7]. Thus, there is a need for re-
search on tourism-induced changes in bird 
communities in protected areas, as they 
are important for many rare and threatened 
species preferring natural habitats.

We studied impacts of tourism on bird 
community of Finnish National Park. We 
used  modelling approach (general additive 
models) to investigate the importance of 
the tourism-related variables, as well as the 
habitat variables in explaining the variation 
in bird communities. It is expected that dif-
ferent bird species (e.g. open nesting spe-
cies and cavity nesting species) respond 
differently to disturbance. More specifically 
we were interested in: Does the tourism 
related disturbance affect bird density and 
species composition? And can some bird 
groups be used as indicators of tourism-in-
duced impacts? 

2	 Methods

Study was conducted in Oulanka National 
Park, north-eastern Finland. Park is situated 
in boreal forest zone and is mainly covered 
by coniferous forest, but is also character-
ized by two river valleys and some mires 
and lakes. Oulanka National Park is one of 
the most popular parks in Finland with over 
180 000 visitors per year [1]. 

Bird data were collected with Finnish line 
transect method in 2006 [8], in June, which 
is the peak breeding season of birds in the 
area. Transect lines covered hiking trails with 
varying visitor pressure but also undisturbed 
control areas further from tourism infrastruc-
ture. Information of visitor numbers in differ-
ent hiking trails of Oulanka National Park 
was received from park managers. Some 
of the most common individual species ob-
served in the area were chosen for statis-
tical analyses. Furthermore, observed bird 
species were grouped based on their nest-
ing site preference i.e. open nesting species 
nesting on ground, open nesters nesting on 
trees or shrubs and cavity nesting species. 

Bird transect lines were digitized to the 
digital map with ArcGIS program and were 
further divided to 500m long stretches. 
Around each stretch a 500m wide buffers 
were created. And from the area of each 
500 meter buffer we calculated the propor-
tion of different habitat variables (propor-
tion of dominant tree species, water and 
wetland area) and tourism related variables 
(the area of infrastructure and the number 
of visitors). We also calculated one extra 
explanatory variable autocovariate [9] to 
control for spatial non-independence in the 
data, which could have arisen from grouped 
observations in the study area. Statistical 
analyses were performed by using general 
additive models (GAM).

4	 results	and	conclusIons

In total 3527 observations were made and 
62 species were observed during the study. 
Brambling (Fringilla montifringilla) and Wil-
low warbler (Phylloscopus trochilus) were 
the most common passerine bird species 
and wood sandpiper (Tringa glareola) most 
common wader observed in the Oulanka 
National Park area. There were no sig-
nificant differences in observed number of 
species between hiking trails and control 
areas. However, the species composition 
differed between control areas and highly 
used recreational areas. Some species 
like wood sandpiper were more common 
in control areas, whereas, one species red-
wing (Turdus iliacus) showed positive re-
sponse to number of visitors. From studied 
bird groups open-cup nesters both nesting 
on ground and nesting on trees or shrubs 
were negatively related to number of visi-
tors, whereas visitor pressure did not affect 
cavity nesting species. 

Our results show that the tourism can 
affect the species density and distribution 
within the Oulanka national park. The re-
sults can be used in planning and manag-
ing protected areas. We recommend regu-
lar monitoring of bird species in protected 
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areas in future. Bird group like open-cup 
nesters nesting on ground could be used 
as an indicator of sustainable level of rec-
reational use in the area.
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1	 IntroductIon

Protected areas managed according to 
category II of the classification scheme 
of the World Conservation Union 

(IUCN) are mandated to protect ecosystems 
from human interference and make them ac-
cessible for recreational activities to a limited 
degree [1]. In Bavarian Forest National Park 

(Germany) the designation of areas as core 
zones (Naturzone) prohibits any manage-
ment intervention in natural forest dynamics. 
This also applies to the management of the 
spruce bark beetle (mainly Ips typographus).

Bavarian Forest National Park was es-
tablished in 1970 as the first German na-
tional park (see Fig. 1). It covers an area of 
24,250 ha which is dominated by forest eco-
systems of Norway Spruce (Picea abies) and 
European Beech (Fagus sylvatica). Since the 
beginning of the 1990s, the mature spruce 
stands of the mountain spruce forest above 
1,100 m have suffered from severe bark bee-
tle attacks [2]. As of 2007, total tree mortality 
across all forest communities amounted to 
5,500 ha or 22 % of the park area. 

Being a popular tourist destination, Bavar-
ian Forest National Park receives more than 
750,000 visitors annually [3]. It is especially 

Visitor attitudes towards natural 
disturbance: the case of the bark 

beetle in Bavarian Forest National 
Park, Germany

Martin Müller, Marius Mayer, Manuel Woltering and Hubert Job

Abstract — Management authorities of protected areas have recently been faced with a considerable rise of nat-
ural disturbance such as fire or insect pests in ecosystems. Incorporating visitor experience of natural disturbance 
into management strategies is a crucial task. The present study uses multivariate statistical analysis to examine 
visitors’ attitudes towards large-scale bark beetle infestation in the case of Bavarian Forest National Park, Ger-
many. Findings indicate that visitors have a neutral attitude towards the bark beetle and slightly reject controlling 
the bark beetle in the national park. Expectations of a successful recovery of the affected areas (green-up) and 
low personal issue salience are the two strongest predictors for support of not controlling the bark beetle. Our 
findings suggest that it is well possible to position protected areas as refuges where nature is supposed to follow 
its course without intervention rather than as landscaped representations of cultural ideal types. In order to com-
municate this idea of wilderness to visitors, park management authorities should design educational measures 
to raise visitors’ awareness of the ecological mandate of protected areas and of the role of disturbance agents in 
ecosystems.

Index Terms — perception, attitudes, natural disturbance, protected areas, tourism, bark beetles
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on hiking tours in the back country of the na-
tional park that visitors are directly exposed 
to areas with dead wood. The visual trans-
formation effected by the bark beetle con-
fronts visitors with a new, unfamiliar type of 
forest image: instead of the usual dark green 
of commercially-managed forests the visual 
field is dominated by the grey of standing or 
lying dead trees (see Fig. 3). Visitors respond 
in completely different ways to this view. Re-
actions range from surprise, shock or anger 
to fascination and marvel.

The radical transformation of the visual 
forest imagery by the bark beetle prompted 
concerns within the local population about 
negative impacts on tourism. Some residents 
argue that visitors could be deterred by the 
unaesthetic visuality of the vast dead wood 
areas and are not able to enjoy their stay. The 
present survey therefore seeks to answer 
twoquestions: 
•	 What are visitors’ attitudes towards bark 

beetle infestation and management in Ba-
varian Forest National Park?

•	 What are implications for beetle manage-
ment strategies?

2	 research	desIgn

Research design was chosen to enhance 
cross-study comparability with existing lit-
erature on the perception of bark beetles. 
Relevant previous studies were conducted 
in Bavarian Forest National Park in 1997 
and 2001 [4], [5] and in several locations in-
side and outside of protected areas in North 
America (especially [6], [7] but also [8], [9]). 
Face-to-face on-site interviews were carried 
out in the summer of 2007 during weekdays 
and weekends. Of a total of 783 contacts 617 
questionnaires were completed by the inter-
view team of which 608 were valid (N = 608, 
rejection rate 21.2 %).

Because appreciation of the national park 
potentially influences visitors’ attitude towards 
the bark beetle, we introduced a distinction 
between two types of visitors to test for this 
hypothesis: national park tourists and tradi-
tional tourists [10]. National park tourists rate 
the importance of the national park for their 
trip as high and very high and state that they 
would not or maybe not have come here if 
it did not exist (n = 173). Traditional tourists, 
on the opposite, rate the importance of the 
national park for their trip as low and very 
low and state that they would have come 
here, even if the national park did not exist 
(n = 246).

3	 results

3.1 Visitor attitudes towards the bark 
beetle

To evaluate the attitudes towards the bark 
beetle the arithmetic mean of eight attitu-
dinal items was calculated (Fig. 2). On a 
Likert scale from -2 to +2 the most nega-
tive attitude is -2, a neutral attitude 0 and 
+2 the most positive attitude. On average, 
visitors had a neutral attitude towards the 
bark beetle in Bavarian Forest National 
Park (arithmetic mean M = 0.0, standard 
deviation σ = 0.9), yet evaluations vary for 
different statements. 29 % of respondents 

Fig. 1: German national parks and location of Bavarian 
Forest National Park
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each show a firmly negative and firmly 
positive attitude (M < -0.5 resp. M > +0.5), 
whereas 41 % of respondents have a bal-
anced attitude towards the bark beetle 
(-0.5 < M < +0.5). 

National park tourists have a significant-
ly more positive attitude towards the bark 
beetle than traditional tourists for all items 
except for their evaluation of the beetle’s 
impact on tourism (Fig. 2). They regard the 
bark beetle as less detrimental to forest re-
juvenation and tend to concede a right to 
exist for the insect within the boundaries of 
the national park. Traditional tourists see 
the bark beetle as a threat to the health of 
forests and rate it as detrimental to the for-
est in the national park. It is probably for 
this reason that traditional tourists tend to 
somewhat support controlling the bark bee-
tle (M = ‑0.1, σ = 1.4), whereas national 
park tourists clearly reject such a measure 
(M = 0.6, σ = 1.3). 

3.2  Visitor attitudes towards controlling 
the bark beetle

Attitude towards controlling the bark 
beetle shows a relatively even distribu-
tion across the five answer categories. 
On average there exists a slight pref-
erence for non-intervention (M = 0.2, 
σ = 1.4). But what factors drive support 
of non-intervention? Table 1 shows the 
results of a statistical model with poten-
tial factors of influence. Model 1 includes 
the attitude towards the bark beetle as 
an explanatory variable for the attitude 
towards controlling the bark beetle. As 
expected, the correlation between the 
attitude towards the bark beetle and the 
attitude towards control are highly cor-
related: the more positively visitors as-
sess the bark beetle, the weaker is their 
support for controlling it. The only other 
significant variables in this regression 
model are expectation of recovery and 
personal issue salience: if respondents 
expect a rejuvenation of the infested for-
est patches and if the outbreaks are of 
a low importance to them, they tend to 
reject beetle management.

A second model was estimated without 
the attitude towards the bark beetle as 
an explanatory variable (Model 2, Table 
1). This model has a considerably higher 
number of significant predictors. Issue 
salience and recovery still have the 
strongest correlation with the attitude 
towards control. Similarly, a higher 
level of education and better subjective 
knowledge about the bark beetle correlate 
positively with the attitude towards control 
as do a high national park orientation 
and a pro-environmental worldview. A 
weak correlation with the number of visits 
can be found: support for management 
intervention increases as the number 
of repeat visits increases. Variables like 
the age or the sex of respondents, urban 
residence or the distance of respondents’ 
residence to the national park do not act 
as significant predictors. 

Fig. 2: Differences in the perception of the bark beetle in 
Ba-va-rian Forest National Park by visitor type (positive 
statements inverted).
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TABLE 1

fAcTors infLuEncing visiTors’ ATTiTudEs 
TowArds conTroLLing ThE BArk BEETLE

Independent Variables Standardised β-oefficients
Controlling the Bark 

Beetle (N = 572)
Model 1 with 

„attitude“
Model 2 
without 

„attitude“
Age 0.01 -0.01

Sex (1=male) 0.02 0.04
Education 0.06 0.15***

Urban Residence 0.04 0.03
Distance -0.06 -0.09

Duration of Stay 0.01 0.02
Number of Visits -0.07 -0.09*

Intensity of Perception -0.03 -0.04
Environmental Worldview 0.04 0.10**
National Park Orientation 0.06 0.13***

Issue salience -0.09** -0.23***
Subjective knowledge 0.02 0.15***

Recovery  
(1 = rejuvenation)

0.09** 0.25***

Correct Cause 
(1 = bark beetle)

0.03 0.04

Attitude towards Bark 
Beetle

0.61*** —

R2 (adjusted) 0.52 0.26

F 30.1** 11.0**

Level of significance: *** < 0.1 %. ** < 1 %. * < 5 %
Results of OLS regression with “attitude towards control-

ling the bark beetle” as dependent variable.

4	 dIscussIon

Survey respondents in Bavarian Forest Na-
tional Park show a balanced attitude towards 
the bark beetle and a slight tendency towards 
rejecting measures to control it. Attitudes to-
wards controlling the bark beetle are mainly 
driven by the expected development of dead 
wood areas, the subjective knowledge about 
the bark beetle and the role of the national 
park. These factors could be influenced di-
rectly by the park management by way of 
public relations and environmental educa-
tion. Our results suggest that it is important 
for visitors to be reassured that bark beetle 

infestations do not harm nature or inflict ir-
reversible damage on ecosystems. Intensi-
fied education of visitors about the role of the 
bark beetle as a naturally occurring organism 
in spruce forests can foster acceptance. Ex-
pecting or perhaps even experiencing first‑
hand the rejuvenation of dead wood areas 
can equally contribute towards an enhanced 
understanding of the natural processes fol-
lowing bark beetle infestations.

The relatively open-minded attitude to-
wards the bark beetle, especially as com-
pared to similar surveys in other countries 
[7], is also reflected in respondents’ opinion 
that dead wood areas do not negatively affect 
tourism. Similarly, previous research in the 
Swiss National Park [11] indicates visitors are 
quite able to appreciate the characteristics of 
a natural-state forest without management. 
It should be of particular interest to national 
park management that visitors’ affinity to the 
national park and also to the idea of national 
parks as refuges of nature crucially influenc-
es the attitude towards the bark beetle. Visi-
tors who display a strong orientation towards 
the national park have a significantly more 
positive attitudinal profile: they disapprove of 
controlling the bark beetle and do not regard 
it as an ecological catastrophe. 

In order to foster visitors’ acceptance of 
the bark beetle it is mandatory to actively 
position the national park - with its conser-
vation mandate - as an attraction for tour-
ists. The ordinary landscapes of commer-
cially-managed forests, as they are found all 
over Germany, cannot be the unique selling 
proposition of a national park. Quite to the 
contrary, the label “national park” promises 
something special. If, as social psychol-
ogy suggests, tourism functions through 
an experience of contrast and difference, it 
is only logical to give up the ordinary for-
est imagery in favour of the rough, rugged 
landscapes produced by the bark beetle. It 
is crucial, however, for national park man-
agement to communicate to visiotrs this 
new, dynamic concept of nature and nature 
conservation - of wilderness [12].
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Fig. 3: Aerial view of area affected by spruce bark beetle (Ips typographus) in Bavarian Forest National Park. Mount 
Lusen is on the right.

NB: The results presented in this short pa-
per are the outcome of a research project 
funded by Bavarian Forest National Park. As 
they have been significantly abridged and 
are in a preliminary stage, this contribution 
is not appropriate for citation. If interested in 
a full analysis, a working paper [13] and the 
research report [14, in German] can be ob-
tained from the first author upon request. 
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Managing Soundscapes in National 
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approach in Muir Woods National 

monument, California
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Abstract — Research in national parks has begun to address the issue of human-caused noise and its resource 
and social impacts. This paper reports the results of a study conducted in the summer of 2007 that tested the 
efficacy and acceptability of management actions designed to reduce visitor‑caused noise The study used an ex-
perimental or “adaptive” management” approach designed to test the effectiveness of temporal and spatial zoning 
to protect natural quiet in Muir Woods National Monument, California, an old growth redwood forest. The adaptive 
management experiment consisted of two treatments and an associated control. During all three periods, visitor-
caused noise was recorded at a fixed location in the park and a visitor survey was conducted. The first treatment 
tested the effectiveness of a spatial zoning approach by establishing a “quiet zone” in Cathedral Grove through a 
series of park signs. The second treatment tested the effectiveness of a temporal zoning approach by establish-
ing “quiet days” throughout the park through a series of park signs. The control period included neither of these 
treatments. Study findings indicate that both the “quiet zone” and “quiet day” treatments were effective in lowering 
the level of visitor-caused noise in the park as measured during the control period, and that visitors were highly 
supportive of these management actions.

Index Terms — Soundscapes; visitor-caused noise; adaptive management; Muir Woods National Monument; 
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1	 IntroductIon

A lmaty Nature Reserve, IUCN cate-
gory 1a, was founded in 1964 and 
occupies a territory of 71,700 ha 

on the northern slope of Transili Alatau, 
one of the Tian Shan mountain ranges. 
The main purpose of the foundation and 
existence of the Reserve is to protect 
natural mountain complexes of the Tran-
sili Alatau, including its flora and fauna. 
The secondary purpose is conducting 
research on natural processes occurring 
in these complexes. Flora of the Reserve 
includes 1,100 species of higher plants, 
more than 50 species of rare plants in-
cluding 26 listed in the Red Data Book of 
Kazakhstan, a publication similar to an 
endangered species list. Abundant spe-
cies include wild apricot trees (Armeni-

aca vulgaris), Sivers’ apple trees (Malus 
Sieversii), Kolpakovskiy tulips (Tulipa kol-
pakovskiana) etc. Fauna diversity is very 
rich with 2,000 species of identified inver-
tebrates and 255 vertebrates, including 3 
fish species, 2 amphibians, 6 reptiles, 177 
birds and 42 mammals. Mammals include 
the Tian Shan brown bear (Ursus arctos 
isabellinus), snow leopard (Uncia Uncia) 
and stone marten (Martes foina) [1], [2]. 
The Reserve is an attractive destination 
from an ecotourism perspective due to its 
rich biodiversity, pristine ecosystems and 
proximity (25 km) to major metropolis of 
Almaty with its modern tourism infrastruc-
ture and international airport. 

The impact of recreation and tourism 
on plants is well-studied in North Amer-
ica, Europe and Australia (e.g. Cole [3], 
Buckley [4], Bayfield [5],  Liddle [6],  New-
some, Moore and Dowling [7], Turton 
[8] to name just a few). However, in CIS 
countries, Kazakhstan in particular, there 
is a limited amount of research conducted 
on this issue. Kazanskaya [9] has identi-
fied and described 5 stages of recreation-
al degradation of plants. Anthropogenic 

The impact of ecotourism on 
vegetation cover in Almaty Nature 

Reserve  
Dilya B. Woodward, Lucy Bastin

Abstract — The results of a pilot research project to assess the impact of ecotourism on vegetation cover in 
Almaty Nature Reserve, Kazakhstan, are presented in this paper. Geobotanical, GIS, ground truth and statistical 
methods were used. The results proved that significant differences existed between the species richness, vegeta-
tion condition, vegetation cover and the mean height of grass stands in experimental quadrats compared to the 
control quadrat. The recommendations include strategies to mitigate the impact of ecotourism on vegetation in 
the Reserve.

Index Terms — Kazakhstan, Almaty State Nature Reserve, ecotourism, impact on vegetation.
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influence has also been noted in central 
European reserves, most notably the Ka-
radagskiy and Mys Martyan Reserves, 
Ukraine [10], where high numbers of an-
thropophilous and introduced plant spe-
cies are observed (41.5% and 58.8% of 
reserve floras, respectively) demonstrat-
ing significant abnormalities in aboriginal 
plant communities. 

2	 MaterIals	and	Methods

In order to study the impact of ecotourism 
on vegetation cover in Almaty Nature Re-
serve, four experimental quadrats, each 
measuring 1m x 1m, were placed within an 
“ecocamp” site. At the site, 125 ecotourists 
(children and students) were accommodat-
ed, causing 24-hour recreation pressure for 
the duration of one month. The ecocamp 
has been held in the same location for 3 
consecutive years. The same area was 
used by mountaineers and other visitors for 
30 years prior to that, so an assessment of 
its sensitivity is vital for reserve manage-
ment. One control quadrat was selected, 
using GIS layers derived from DEMs, sat-
ellite imagery and historical survey of the 
park, as representative of the geobotani-
cal conditions within the ecocamp area. 
This quadrat had a comparable flora, both 
in terms of species assemblage and habi-
tat condition, to the ecocamp area before 
ecotourism began. Seven days before the 
start, and seven days after the ecocamp, 
all quadrats were marked, measured, and 
photographed. All plant species were iden-
tified and projective cover was estimated 
for every species. The control quadrat was 
not physically impacted by visitors. Quadrat 
1 was located at the side of the camp and 
was subjected to a medium degree of tram-
pling, as was quadrat 3. Quadrat 2 suffered 
a weak degree of trampling, and quadrat 4 
a strong degree of trampling, since it was 
located right in the middle of the camp-
site, where meals and outdoor games took 
place. 

Assessment of species condition was 
conducted on a three-point scale, as fol-
lows: ‘good’ – the plant is in healthy con-
dition, flowering and fruiting as expected; 
‘satisfactory’ – plant growth is visibly sup-
pressed with weak flowering and fructifi-
cation; ‘poor’ – the plant is in extremely 
poor condition with only vegetative repro-
duction.

3	 results

TABLE 1

sTATus of conTroL quAdrAT on 24Th of JuLy, 
2007.  mEAn hEighTs in ALL TABLEs ArE in cm.

 
Plant species Mean 

 height
Cover, 

%
Species 

condition 
Dactylis glomerata 105 20 good

Helictotrichon 
pubescens

75 15 good

Carex sp. 40 10 good
Origanum vulgare 58 5 good

Crepis sibirica 100 5 good
Geranium pratense 55 15 good
Trifolium pratense 32 5 good

Orobus luteus 105 1 good
Geranium rectum 40 5 good

Alchemilla sp. 23 1-3 good
Prunella vulgaris 30 1 good

Taraxacum officinale 20 5 good
Urtica dioica 25 single good

Ranunculus sp. 50 single good
Vicia sp. 90 1-3 good

Polemonium 
caucasicum

65 single good

Euphorbia sp. 32 single good
Lamium album 77 single good

miscellaneous herbs 
(not identified)

25 single good
30 single good

Vegetation in the control quadrat (Table 
1, Fig. 1) comprised 100% projective veg-
etation cover, composed of 60% grami-
noid and 40% mixed herb species. There 
were 20 species altogether, and no change 
in projective cover was noted across the 
study period.
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Fig. 1. Control quadrat. Graminoid and mixed herb plant 
community in mid-mountain forest-meadow zone, abso-
lute heights 1200-2600 m. July, 2007. All photos - Wood-
ward D.B.

TABLE 2

survEy dATA for quAdrAT 1. for ALL TABLEs, 
‘A’ dEnoTEs ‘BEforE EcoTourism. ‘B’ dEnoTEs 

‘AfTEr EcoTourism’

Plant species Mean 
 height

Cover, 
%

Species 
condition 

a Plantago 
major

19 40 average
b 6 30 poor
a Polygonum 

aviculare
6 20 good

b 4 1 poor
a Poa 

pratensis
12 single average

b 10 single average
a Potentilla 

reptans
10 10 average

b 4 3-5 poor
a Taraxacum 

officinale
5 5 average

b 5 25 poor
a Achillea 

sp.
10 5 average

b 5 1 poor
a Fragaria 

vesca
6 5 poor

b – 0 –

TABLE 3

survEy dATA for quAdrAT 2

Plant 
species

Mean 
 height

Cover, 
%

Species 
condition 

a Potentilla 
reptans

9 20 average
b 9 0 average
a Trifolium

pratense 
18 20 average

b 16 10 average
a Poa 

pratensis
14 20 average

b 10 70 average
a Geranium 

sp.
10 5 average

b – 0 –
a Alchimilla 

sp.
5 20 average

b 11 5 average
a Plantago 

major
17 15 average

b 12 5 average

TABLE 4

survEy dATA for quAdrAT 3

Plant species Mean 
 height

Cover, 
%

Species 
condition 

a Poa pratensis 15 90 average
b 9 90 average
a Trifolium

repens
15 10 poor

b 10 < 1 poor
a Stellaria sp 7 single average
b 7 single average

TABLE 5

survEy dATA for quAdrAT 4

Plant species Mean 
 height
(cm)

Cover, 
%

Species 
condition

a Poa
pratensis

7 30 average
b 3 20 poor
a Trifolium

repens
1.5 5 poor

b 1 single poor
a Taraxacum 

officinale
10 25 average

b 7 20 poor
a Plantago 

major
8 single poor

b 5 single poor
a Achillea sp. 3 sinlge poor
b 2 Single poor
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Quadrat 4 (Figs. 2 and 3) consisted of a 
ruderal plant community, with only 5 spe-
cies identified and counted before the start of 
camping season. The quadrat was subjected 
to a strong degree of trampling, but, as in 
quadrat 3, no species were actually lost dur-
ing the study period. However, in quadrats 1 
and 2 the number of species decreased by 
1. 

Fig. 2. Quadrat 4 during the ecocamp.

Fig. 3. Quadrat 4 after the ecocamp activities.

Total projective vegetation cover in the 
trampled quadrats was universally reduced 
by tourism pressure, as follows: quadrat 1 - 
85% to 60%:  quadrats 2 and 3 - 100% to 
90%: quadrat 4 - 60% to 20%. 

All species in the control quadrat remained 
in good condition throughout. In quadrat 1, 
which suffered medium trampling, initial spe-

cies condition was 15% good, 70% average, 
15% poor, but showed a decline after camping 
to 0% good, 17% average and 83% poor. In 
quadrat 2 (weakly trampled), all species were 
initially in average condition and in quadrat 3 
(medium trampling) 66% of species were in 
average condition and 34% in poor – no sig-
nificant change was observed in either quad-
rat after the camping visit.  In quadrat 4, the 
most strongly trampled quadrat, 40% of spe-
cies were initially in average condition and 
60% poor - after camping, all species had 
declined to a poor state. Severe mechanical 
damages to vegetation were noted with all 
species in a highly depressed state. 

A general decline in vegetation height was 
observed in trampled quadrats (see Table 
6) with mean height of grass stands in the 
control quadrat exceeding the experimental 
quadrats by 43.8 cm at the end of the study.

TABLE 6

mEAn hEighT of grAss sTAnds in ALL fivE 
quAdrATs BEforE (A) And AfTEr (B) ThE EcocAmp

Quadrat Mean 
 height 
(cm)

a Quadrat 1 9.7
b 5.7
a Quadrat 2 12.2
b 8.7
a Quadrat 3 12.3
b 8.7
a Quadrat 4 5.9
b 3.6
a Control 53.85

4	 conclusIon

Significant differences existed between 
experimental and control quadrats even be-
fore the start of the ecocamp, implying that 
ecotourism activity over the past 30 years 
has led to declines in species richness, veg-
etation condition and projective cover. The 
mean height of grass stands in experimen-
tal quadrats was greatly reduced, reflecting 



dilya B. woodward, lucy Bastin: tHe iMpact of ecotourisM on Vegetation coVer in alMaty nature reserVe  

358

a shift from native grass meadow to ruderal 
communities. Within the 6-week study period 
(during which mean vegetation height in the 
undisturbed quadrat increased by 20%, with 
no change in species number or vegetation 
condition) the trends noted above were exac-
erbated in all experimental quadrats. Based 
on the long-term and short-term compari-
sons, the rate of extinction of aboriginal spe-
cies in Almaty Nature Reserve was estimated 
at 0.47 species per year. 

It was also observed that quadrats 3 and 
4, whose species communities were more 
characteristically ruderal, were more robust to 
species loss across the study period, though 
overall species condition was still damaged 
by recreation pressure. The implication, 
again, is that over a long period of tourism ac-
tivity, these areas have already lost species 
which are most susceptible to trampling pres-
sure. The total projective cover decreased in 
all experimental quadrats, with the highest 
decrease noted at the most strongly trampled 
site. The biggest changes were noted in con-
dition of species, where strong trampling has 
caused consistent decline. Therefore, both 
long-term and short term ecotourism activity 
cause changes in the number of species, pro-
jective cover, mean heights of grass stands 
and species condition. 

Hammitt & Cole [11] point out that control 
of visitor numbers will naturally fail to reduce 
ecological pressure while site access re-
mains unrestricted. In fact, visitor numbers in 
Almaty Reserve are likely to rise in coming 
years, increasing the pressure on the camp 
site. If vegetation at the ecocamp site is to re-
cover, some rotation or ‘resting’ of sites will be 
required. It is, therefore, proposed that future 
ecotourists be accommodated in the town of 
Talgar, while still participating in hikes along 
ecotrails within the Reserve. Alternatively, the 
ecotrails could be equipped and maintained 
in the same way as trails in American/Austra-
lian/Canadian/European national parks. The 
wooden coverings of the reserve’s ecotrails 
would help to prevent erosion and mitigate 
trampling. Further studies on anthropogenic 
tolerance of different species, their biomass 

and spatial distribution changes under the 
impact of ecotourism in the given protected 
territory are recommended.  

The authors express their gratitude to Dr. 
Ivashenko A.A. for her valuable consultations 
and advice. 
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1	 IntroductIon

Local people have become a persistent 
theme in discourses on protected area 
management. For the past decade, 

social dimensions — particularly the idea or 
ideal of local participation and/or community 
involvement — have become more prominent 
in conservation science [1]. Likewise, there is 
a growing awareness that ‘place’ nuances the 
relationship between people and the land-
scape [2]. Importantly, literature examining 
local custodians and protected areas focuses 
on indigenous knowledge and rights as well 
as the traditional subsistent activities in na-
tional parks, often associated with Asian and 
African nations [3]. Less evident is the exami-
nation of local people as nature-based recre-

ators in protected areas. Collecting baseline 
data on particular numbers of people, activi-
ties, frequencies, equipment, management 
regimes and, seasonal variations in particu-
lar ecosystems and environments marks an 
important reference point for ongoing impact 
assessment [4]. This paper examines the 
particularities of local people in nature-based 
recreation in a remote Australian community.  
Commencing with a brief overview of the 
place central to the discussion, the paper out-
lines the methodology, summary of selected 
results and implications.

The Shire of Ravensthorpe is 13,000 sq. 
km. and located 550 kilometres south-east of 
Perth in the State of Western Australia (WA). 
It sits within the Fitzgerald Biosphere Re-
serve (FBR) containing the Fitzgerald River 
National Park with World Heritage status. 
While characterised as agricultural heartland, 
the Shire has a history of mining, scaled back 
since the 1960s with low level mining explo-
ration continuing unabated. One-third of the 
Shire’s area is farming communities, predom-

Right or responsibility? Local people 
as ‘visitors’ in protected areas on 

the south coast of Western Australia
Amma Buckley

Abstract — The environmental impact of local people recreating in nature is an under-studied aspect of protected 
area management. A recent review of nature-based recreation was undertaken in regional south-western Austra-
lia.  Surrounded by an array of protected areas — including a national park with World Heritage status — the local 
residents of this remote Western Australian location have relatively unrestricted access to a variety of protected 
landscapes.  A recent mineral resources boom in Western Australia has heralded a return to mining in the area, 
accompanied by a considerable population increase — both as itinerant and permanent miners.  For local people 
and environmental managers alike, this influx has raised concerns about the carrying capacity of this fragile eco-
system to sustain the wilderness recreation activities of the newly arrived mining community. This paper draws on 
evidence gathered from a study commissioned by the regional environmental authority and outlines the extent to 
which local people, both long term and recent arrivals can be considered ‘visitors’ to these protected places.

Index Terms — Australian protected areas, local people, passive and active nature-based recreation, remote 
areas. 
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inantly broad acre farming and wool produc-
tion. The remaining two-thirds of the Shire’s 
area is set aside for nature parks and nature 
reserves — essentially biodiversity hotspots 
within what is Australia’s only internation-
ally recognized hotspot [5] — including over 
one hundred kilometres of coastal reserve 
[6]. For both locals and visitors this constel-
lation of south coast protected areas show-
cases a unique yet fragile Mediterranean 
ecosystem. Recent land-use changes and 
ensuing population increases have sparked 
concerns about the sufficiency of protective 
arrangements.

A central objective of a biosphere is that 
people living within the reserve develop sus-
tainable resource use practices. Complicat-
ing this objective is recent land use change, 
namely mining and the identified pressures 
arising from nature-based recreation, particu-
larly by a newly arrived workforce. In this re-
mote rural setting, resurgence in mining has 
precipitated a pull factor resulting in a sig-
nificant population increase of both itinerate 
(fly‑in‑fly‑out) and permanent (on‑site) miners 
and their families. In the past three years, this 
has led to a 25 per cent increase in popula-
tion from around 1,400 in 2001 to 1,950 in 
2006 [7] and corresponding infrastructure de-
velopment associated with both mining and 
in-migration. A common perception is that 
these in-migrants lack both an attachment to 
place and the knowledge to manage impacts 
of their recreational activities. Although there 
are landscape scale concerns about min-
ing, long term residents and natural resource 
managers question the carrying capacity of 
this fragile environment to sustain the nature-
based recreation incursion of this temporary 
population.

Mining in Australia is in a prosperous 
phase with high demand and expectations of 
capitalising on the mineral resources boom. 
To date, much of Australia’s minerals explora-
tion and mining has been at the level of ‘low 
hanging fruit’ or relative ease of access. How-
ever, as these resources are rapidly deplet-
ing, exploration is moving into more fragile 
and complex environments with resultant so-

cial and environmental impacts as mirrored 
in this study site. The lucrative nature of the 
mining industry lends itself to images of the 
‘cashed up miner’ with the latest sports util-
ity vehicle (SUV) free wheeling into unsettled 
parts of the Shire. Such concerns are some-
what compounded by a regional protected 
area management characterised as ‘passive’ 
and under‑resourced, largely confined to fire 
regime and disease management [8] and with 
limited capacity to monitor visitor impacts. 

This study establishes a social baseline of 
local people and nature-based recreation with 
the aim of contributing to a broader under-
standing of the impacts of land use change 
on protected area management. 

2	 Methodology

Data were collected using a community-as-
researcher methodology, an approach that 
recruits local people to assist in the design 
and delivery of a community survey. This 
was undertaken from November 2007 to 
January 2008. Informed by a participatory 
action framework, this approach — known 
as the Balingup model — incorporates a 
group of locally identified people who un-
dertake training to administer a survey 
to fellow community members [9]. A key 
component of the model is the role these 
local researchers play in the development 
of the survey instrument, ensuring input of 
local knowledge and context. Community 
researchers agree to survey a quota of re-
spondents representing a cross section of 
key stakeholder interests. This sampling 
method, described as respondent driven or 
social networks sampling [10], captures the 
views of local people broadly and includes 
identified stakeholder groups, for example, 
farming, mining, off-road trail bike riding or 
tourism. Table 1 (below) provides an over-
view of these stakeholders. Importantly, 
this type of sampling approach serves as a 
‘snapshot’ of a selection of the community. 
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TABLE 1

SummAry of STAkEhoLdErS And AcTiviTiES

Local residents - Geographical areas specifically 
targeted include: towns, smaller townships and farming 

communities within Ravensthorpe Shire.

Active wilderness recreational groups – horse riding, 
formal and informal motor bike riding, 4WD driving, 

camping and mountain biking.

Passive wilderness recreational groups – wildflower 
viewing, bushwalking, bird watching, photography and 

botanical study.

Tourism – local businesses, local promotion group, tour 
operators and geological excursions. 

Economic interest groups – local businesses, farming, 
mining and apiarists. 

Environmental interest groups – Flora and fauna 
groups, Friends of the Fitzgerald, NRM networks and 

scientific community.  

Source: Williams et al 2008 [11]

3	 Results

This section includes a summary of findings 
relating to relationships with the environment, 
range and frequency of both passive and ac-
tive wilderness activities, associated values, 
threats and possible impact mitigation.

One hundred and eighteen respondents 
completed the survey, representing ten per 
cent of the Shire’s overall population. Of in-
terest, twenty seven per cent of this sample 
have moved into the area within the past 
three years. These respondents chiefly de-
scribe their occupation as mining or mining 
affiliated. When the top three occupational 
classifications — agriculture (18%), mining 
(13%) and natural resource management 
(NRM) (12%) — form part of a cross section-
al profile, including length of time in the area, 
what emerges are some distinct differences 
particularly in the domains of relationships, 
attitudes, activities and actions in the natural 
environment. 

The survey instrument contains a list of 
statements about relationships with the natu-
ral environment. Not surprisingly, agricultural-
ists figure dominantly in statements around 
management and livelihood relationships as-

sociated with the land.  However, this group 
also highly rate statements such as ‘I see my-
self as a custodian or a carer of the environ-
ment’, ‘I study the natural environment’ and 
‘I appreciate the natural beauty’. Survey re-
spondents working in NRM also rate their role 
as ‘custodian or carer’ highly. The statement, 
‘I recreate in natural areas’ is the strongest 
relationship identified by the mining sector. 

Questions about activities establish the 
type, scope and frequency of local residents’ 
nature recreating within the Shire. These 
are separated into passive and active ac-
tivities due to impact factors (see Table 1). 
Ranked passive nature recreation activities 
are wildflower viewing, bush walking, visiting 
the National Park and bird watching. These 
activities are most commonly undertaken in 
protected areas, although bushwalking and 
bird watching are reported in various land-
scapes. The identified frequency of passive 
recreational activities is regularly (daily or 
weekly). For active recreational activities, 
four wheel driving (4WD) and off-road mo-
tor biking are the most frequently identified, 
followed by camping. Importantly, access 
into many protected areas in the region is 
via unsealed roads necessitating off-road 
vehicles usage irrespective of season. Like-
wise many beaches in the area are acces-
sible by 4WD only and in some locations 
this includes driving on the beach.  Off-road 
motor biking and 4WD are generally under-
taken often (fortnightly to monthly) while 
camping occurs occasionally (annually). In 
assessing the activities by length of time in 
the Shire, for newly arrived residents wild-
flower viewing is the lead passive activ-
ity, while 4WD is the dominant wilderness 
activity and visiting the beach, the leading 
coastal activity. For longer term residents, 
bushwalking is the highest ranked passive 
activity, while the dominant terrestrial activ-
ity is camping and coastal activity is visiting 
the beach. 

Values associated with the environment 
within the Shire are grouped into four catego-
ries i.e. natural, visual, social and economic 
aspects. All survey respondents prioritise 
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natural values over the remaining categories. 
Significantly, recent arrivals assign as their 
highest values ‘unlimited recreational oppor-
tunities’ followed by ‘future mining discover-
ies’ while for longer term residents the val-
ues of ‘personal connection to the area’ and 
‘childhood memories’ dominate. This finding 
suggests that for new arrivals the natural en-
vironment has a consumable quality, while for 
longer term residents its significance is more 
intrinsic.  

Perceived threats to protected areas vary 
depending on the length of time respondents 
have lived in the Shire. Short term residents 
consider the greatest threats to the environ-
ment to be ‘farming’, ‘land clearing’ and ‘lack 
of environmental management’. ‘Overuse’ is 
considered the greatest threat by longer term 
residents, followed by ‘increased traffic’ and 
‘too many tourists’. Interestingly, the exercise 
of prioritising threats to the environment re-
veals the under-lying tension and divisive-
ness linked to land use and land use change 
for this community.   

The final aspect draws on the survey’s 
qualitative responses to investigate ways 
to ameliorating environmental impacts. Re-
sponses range from maintaining the status 
quo to imposing restrictions on access and 
activities as a measure of protection. Strong 
concern is expressed by local people to the 
possibility of being ‘locked out’ of protected 
areas. This is contrasted with high levels of 
agreement for minimising, controlling and 
monitoring visitors in particular areas ― in 
essence a ‘them’ and ‘us’ binary. A middle 
road is to educate people while introducing 
reasonable measures to minimise impact 
such as limiting access during the rainy sea-
son to prevent the spread of fungal dieback 
(Phytophthora Cinnamomi). Dieback is a soil-
borne pathogen chiefly spread through trans-
port of infested soil which adheres to vehicles 
and heavy machinery [12]. 

Evident is a concern for workable solu-
tions involving the community, just as local 
people don’t want to be shut out of the park 
they don’t want to be excluded from consulta-
tion. As Bushnell (2003) [13] argues, denying 

use of resources and avenues of participation 
to local people severely reduces their incen-
tives to conserve. 

4	 ConClusion

The results of the study confirm an active rec-
reating community participating in and deriv-
ing pleasure from an array of nature-based 
pursuits. There is considerable evidence to 
confirm anecdotal claims that the newly ar-
rived population is highly engaged in both 
passive and active activities, taking advan-
tage of few restrictions on access to protected 
areas. What is less clear is their understand-
ing of the environmental affects of recreating 
and their willingness to increase their aware-
ness. While longer term residents claim a 
stewardship role of the natural environment, 
they too are engaged as nature recreators, 
albeit in chiefly low impact activities. There 
does appear, however, to be an under-report-
ing of active wilderness activities, especially 
four wheel driving, which may in part be due 
to the normalising of off-road transportation 
rather than a form of recreation. If there are 
established rules and norms about exploring 
the local environment these do not appear 
to have been communicated to the newer 
members of the community. On the surface, 
long-term residents appear to opt for the sta-
tus quo, when they could play a crucial role in 
imparting local knowledge about sustainable 
recreational practices.   
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1	 IntroductIon

The analyze of the tourism cities 
within the country that offer culture, 
tradition and events, show us that 

events and festivals have the capacity to 
celebrate community identity particularly 
in multi-cultural events and festivals. 

We recommend that those cultural and 
traditional cites within Albania that really are 
well known and proved by national and inter-
national demand and have result successful 
by potential consumers, must apply some ef-
fective marketing communication. So, for ex-
ample, cities as Gjirokastra, Vlora, Saranda, 
etc., must developed a centre piece events 
for the local economy each year, with local ho-
tels, restaurants, taxis, public transports and 
small stall traders have planned their busi-
ness activities around these events. Those 
cities have shown clearly the effectiveness 
of particular partnership working between lo-
cal attendees and communities in creating a 
range of events and festivals.

Albania is exploring the emergence of a 
“new and important industry”. What should 
be done by Albanian managers and market-

Economic effect of alternative 
tourism. 

Events and festivals 
Liljana Elmazi, Klodiana Gorica

Abstract — The analyze of the tourism cities within Albania show that communities as emerged tourism destina-
tion offer culture, tradition and events, and also, show us that events and festivals have the capacity to celebrate 
community identity particularly in multi-cultural events and festivals. The involvement of local community in creat-
ing opportunities and furthermore, competitive advantages, is very important for management and marketing of 
events and festivals, especially in multi-cultural communities. The research investigates the different interpreta-
tions of community, the concept of communities and the role of events and festivals in articulating community 
identity within distinct localities. It is necessary the compilation of a strategic marketing plan which will involve the 
community in tourism events and festivals, which at last will follow up with sustainability. Drafting perfect market-
ing strategies is always one side of the management task that should not be underestimated. This task becomes 
extremely difficult since in many cases a direct conflict exists between the site managers who to keep restricted 
numbers of visitors for preservation reasons, local people who look the events as a way to generate revenues, 
and national governments who like to use its image as a marketing device. Heritage and Cultural Tourism is the 
most important part of the Albanian tourism product and successful element of the national economy. Albania is 
considered as a new cultural destination in the tourism marketplace, as a Balkan country of dramatic natural be-
auty, with a wealth of historic buildings and ancient archaeological sites that can compare, for interest and variety 
with any in the Mediterranean world.

Index Terms — Economic effects, alternative tourism, multicultural communities.
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ers in “using” community based events as a 
tool for tourist promotion. 

Insights from case studies of events and 
festivals within the sub-region of Gjirokas-
tra, Vlora, Saranda, etc., highlight that the 
positive benefits of community collabora-
tion with public and private organizations, 
is the promotion and enhancement of com-
munity identity. Historically, events and fes-
tivals were associated with key calendar 
moments, linked to particular seasons and 
heritage sites, but over the last decade they 
have changed dramatically and now there is 
a broad and diverse range of contemporary 
festivals and events taking place all over the 
world. In the light of these developments 
there has been a continuous development 
of community festivals in recent year.

A descriptive community refers to “a net-
work of people who share a sense of be-
longing to or membership of, that network”, 
but that there are complex underlying inter-
relationships involved. For example, there 
are social and psychological components to 
the ‘descriptive community.’ The first is that 
of ‘territorial community,’ which refers to what 
people might have ‘in common’, as part of a 
psychological attachment to their geographi-
cal location, such as a town, village or neigh-
borhoods.

There is a lack of studies in Albanian tour-
ism business. Little is known about the roles 
of tourism, small business, communities and 
their relationship to Albanian economic devel-
opment. In fact, we have to note that, there is 
an absence of studies on small tourism busi-
ness, even though “the Albanian tourism and 
leisure industry tend to be dominated by a few 
large businesses operating alongside a large 
number of small, independent ones”, or even 
to much is going to promote by Albanian gov-
ernment. Until the 1990’s, small businesses 
were simply considered a miniature version 
of large firms, and differences in business 
objectives, management style, funding, and 
marketing were unnoticed. Or furthermore, 
the concept of marketing in Albanian small 
and medium businesses is involved both with 
internet after 1992. 

The concept of community has complex 
social, psychological and geographical di-
mensions with divergent views as to what 
constitutes a community. Traditional views 
of ‘community,’ as defined by the parameters 
of geographical location, a sense of belong-
ing to that locality and the mix of social and 
economic activities within that locality have 
been supplemented with greater dimensions 
of complexity by analysts. In particular, proc-
esses of globalization have undoubtedly led 
to the dissolution of spatial boundaries, with 
local and regional boundaries no longer re-
taining qualities of the distinct demarcation of 
communities that they perhaps once did. 

Secondly, ‘interest communities’ rely not on 
the focus of place, but are anchored in other 
characteristics, such as ethnicity, occupation, 
religion etc. This dimension of community 
thrives on social networks and social/psycho-
logical attachment. Our country has always 
had some multicultural groups with diverse 
histories, beliefs and cultures have settled in 
Albania. This is very interesting!  These mul-
ticultural communities know play important 
role in the enhancing the cultural diversity of 
Albanian‘s multicultural communities is spre-
ad all over the country.

2	 festIval	and	events	tourIsM	wIll	help	the	
sustaInabIlIty

The local resources is of an community in 
maintaining traditional events and festivals 
within Albania chronicle the range of com-
munity based events and festivals that have 
ancient origins and which continue to act as 
a catalyst for the expression of cultural and 
community sustainability in the future.

The cultural events and festivals in Albania 
should be considered as an important form of 
community cohesion and expression which 
are examined within the case studies in this 
paper.

Not only in theory, not only in developed 
countries, but also in Albania, it is noted 
that residents of some communities as 
Gjirokastra, Vlora, Saranda, etc., are often 
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encouraged to take greater control of their 
futures by becoming involved in commu-
nity planning and thereby influencing deci-
sions about tourist developments in their 
home areas and protecting desired com-
munity attributes. 

3	 festIvals	 and	 events:	 econoMIc	 and	
coMMunIty	benefIts

In addition to creating community cohesion, 
festivals potentially give greater economic life 
to host destinations, by developing employ-
ment, additional trade and business develop-
ment, investment in infrastructure, long term 
promotional benefits, and tax revenues. Fes-
tivals not only generate significant economic 
benefits, they also provide host destinations 
with the opportunity to market themselves 
nationally and internationally bringing people 
from diverse backgrounds to the destination 
for the duration of the festival. As a result, 
they have the potential to provide host des-
tinations with a high‑status tourism profile. 
Some aspects of this role include festivals in 
Albania as:
•	 image makers, 
•	 economic impact generators,  
•	 overcoming seasonality, 
•	 contributing to the development of local 

communities and businesses, and
•	 Supporting key industrial sectors. 

The negative economic impacts can be:
•	 the inflation of price on goods and services 

to cash in on the influx of visitors, 
•	 the event could also run at a loss meaning 

if it were funded by the local authority, 
•	 The deficits would have to make up by lo-

cal residents through a rise in taxes.  

We recommend that:
•	 Each small tourism business in the coun-

try must be was examined in terms of the 
type of the business activity, type of busi-
ness ownership, motivation of business 
ownership, financial success, projected 
growth, business geographical location, 

its customer base, and business’ level of 
community involvement;

•	 The importance of the study is to support 
for tourism development leads to increased 
tourism activities and inevitably increased 
economic benefit to the community;

•	 Successful planning and management of 
tourism development benefits a communi-
ty’s residents, businesses, and visitors;

•	 Building community loyalty to attract more 
tourists into the community is imperative to 
the success of any initiative or grass-roots 
project.

4	 local	 resIdents	 orIent	 the	 ManageMent	
of	 the	 festIvals	 and	 other	 events	 In	
albanIa	

Small business and family-owned business 
are the key factor for events managements, 
as the festivals, exhibitions, etc. Why? Be-
cause they follow up the tradition, they know 
what special features they have on their 
proper events; they know how special their 
festivals are. So the management of festivals 
should be by both actors: local government 
and small business.

Small businesses share distinctive char-
acteristics and functional weaknesses that 
affect the product, operation, and services 
that they offer identified six categories that 
distinguish small business firms from large 
business firms. These include planning, en-
vironmental reaction and strategy, business 
objectives, range of management skills, com-
munication styles, and company performance 
measures. These features made a big differ-
ence between those two actors in knowing, 
managing the festivals and other traditional 
events within the community. 

Lack of strategic planning, vision, and long-
term goals has been identified as a major 
problem of the role that small business firms 
can play in events management. Small tour-
ism businesses are notable for being ‘product 
oriented’ or ‘family oriented’ versus ‘market 
oriented’ and find it unavoidable to depend 
heavily on intermediaries. They orient the 
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tourists to their tradition, to their potential that 
they have so culture, festivals, events, spe-
cial products, which at the end made special 
one community. 

All this process needs a very detail mar-
keting program, especially in those desti-
nations which has a considerable tourism 
supply. Marketing mix serve to general 
management as a set of tools that may be 
manipulated to meet specific objectives 
and attract predefined target markets. It is 
easy to notice that the fundamental start-
ing point for the creation for a successful 
marketing mix is to ensure that the target 
market is clearly defined. If the destinations 
or small and medium enterprises are suc-
cessful with its marketing mix, then it has to 
develop a differential advantage which will 
distinguish the organization’s product from 
that of the competition. In this way, it has 
built an advantage which bases upon qual-
ity, image and product concept. 

5	 IMpleMentIng	 MarketIng	 strategIes	 part	
of	process	of	event’s	ManageMent	

Evaluating the success of a destination which 
offers special festivals and events, involve not 
only the evaluating of potentials, the market-
ing mix, but also the implementing of those 
strategic marketing that sustain the process 
of festivals and events management. 

Once the strategy is agreed, the next 
challenge is to implement it through the ma-
nipulation of the four Ps and the Marketing 
Mix. A last but not least criterion of ensuring 
a successful implementation of the strategy 
requires that it can be usually converted in 
short tactical marketing plans covering a 
shorter period of usually one year thus being 
easily adopted by those responsible for day 
to day marketing of the attractions. 

These points (market and visitors) repre-
sent major sources of implications for man-
agement while implementing strategic models 
for festivals and events developed for tour-
ism. The strategies are implemented through 
plans and these plans usually base on the 

manipulation of the marketing mix which in 
cases of festivals and other events includes 
more than four elements (tools). They extend 
these elements to seven Ps, which according 
to many scholars are more relevant for heri-
tage attractions. While there are differences 
between manufactured and service products, 
the framework of four Ps is sufficient for plan-
ning purposes whereas physical evidence, 
people and processes are part of the catego-
ry of product and its implementation. 

Sustaining by the government and local 
public of festival and other typical events for 
the communities will help in doing authentic 
the Albania’s tourism products, while meeting 
the general expectations of international tour-
ists. International experience, knowledge and 
best practices generated by the developed of 
events and festivals, not only will improve the 
image of Albania in international countries, 
but should be sought aggressively to inform 
decisions and plans for the country. However, 
the products themselves must represent, to 
the maximum extent possible, an authentic 
Albanian approach. The most likely outcome 
will be the adoption and adaptation of strat-
egies and mechanisms from a number of 
countries’ best practices in different regions 
of the world. 

The development of festivals and events 
as a very important part of whole Albanian 
tourism product will need substantial involve-
ment of local governments in tourism plan-
ning, urban planning, infrastructure develop-
ment, cultural preservation, environmental 
protection, among others. While there is 
considerable local capacity in the larger cit-
ies and identified cultural centers, many cities 
and towns will require substantial amounts of 
additional support from the central govern-
ment, Tirana based institutions and interna-
tional experts. 

Albania will seek to position itself as an at-
tractive destination for tourists seeking a uni-
que experience featuring high quality cultural 
sites and nature destinations presented in a 
truly “authentic” way. Albania will specialize 
in attracting educated, independent travelers 
and specialized group travelers. The principal 
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target markets will be upper middle income 
individuals from Europe and North America. 
This segment represents the demographic 
segment with the highest willingness to pay 
for Albanian’s unique products, and whose 
spending patterns will most contribute to ad-
vancing development goals.
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1	 IntroductIon

National Parks in Central Europe are 
often set aside to provide space for 
natural developments and to create 

“new wilderness”. Mueritz National Park is 
one example for this type of national park in 
Central Europe. It is situated in the north east 
of Germany, half way between the cities of 
Berlin and Rostock and was established in 
1990.

Like with many other national parks in Cen-
tral Europe, only small parts of it represent 
natural forests. Large areas are still domi-
nated by vast softwood forests shaped by 
intensive silviculture, agriculture and drained 
wetlands. The aims of the park authorities are 
to restore wetlands, to accelerate the change 
of tree species in artificially planted pine‑for-
ests (Pinus sylvestris) towards more natural 
broadleaf trees, to protect old forests in or-
der to provide space for natural processes 
and developments, and to reduce farming. 
Changes in forests and of agricultural land, 
that both might happen in the next decades 
were analysed. Given these management 
plans, changes of the landscape are una-
voidable in the upcoming years. However, 
the impact of these scenic changes on resi-
dents and visitors of the Mueritz National 
Park has not yet been analyzed in detail. Po-
tential preferences concerning certain types 
of landscape also still need more research. 
Changes of scenic qualities might be per-
ceived critically and lead to conflicts.

Landscape preferences and 
perception in Mueritz National Park 

(Germany)
Gerd Lupp, Werner Konold

Abstract — In Mueritz National Park, Germany, landscape changes are ongoing due to wetland restoration, 
reduction of agricultural acticvities and abandonment of timber oriented forest management. This study assesses 
the perception of the landscape and landscape preferences of both local visitors and tourists. Passers-by were 
interviewed at five different places inside the park. Preferences and perception of landscapes were identified in 
three steps: general preferences, perception of the scenery at the interview site and by using pictures. The results 
were differentiated and compared according to residents, first time visitors and regular visitors as well as lifestyle 
groups. Lakes, traditionally maintained farmland and ancient lately unmanaged beech forests (Fagus sylvatica), 
containing deadwood, are preferred most. The results show that background knowledge about natural processes 
is essential for a positive perception of these landscape features. 

Index Terms — Landscape preferences and perception, lifestyle groups, national park, user survey
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2	 Method

2.1  Interview Design

An adapted method had to be developed to 
cope with the special needs of information in 
Mueritz National Park. A user-based survey 
was established. A quantitative approach al-
lowed gaining a broader perspective on dif-
ferent park users. However, a range of open-
ended questions concerning perception were 
implemented, which are more typical for a 
qualitative approach. In order to cover all 
types of park users such as day visitors, long 
term guests, and locals, interviews with pas-
sers-by at sites inside the park were consid-
ered the most efficient way to gain informa-
tion. This type of interviews allowed to include 
“real” on-site sceneries for analyzing scenic 
preferences. Five different, well frequented 
sites inside the park were chosen. Each of 
the five locations selected represented a 
different landscape, typical for the Mueritz 
National Park. Locations chosen were an 
unmanaged beech-forest, a pine plantation, 
a natural forest regeneration on devastated 
land at a canoe route, a restored moor and 
traditional maintained meadows in the man-
agement zone.

Persons were asked for their reasons to 
visit the park as well as for their activities 
planned. In order to obtain information on dif-
ferent aspects of the scenery and to minimize 
possible faults that may occur in each step, 
landscape preferences were assessed in 
three different steps.

First, general questions on preferences for 
certain types of sceneries in the park region 
were posed. Persons were asked to rate on 
a 1 to 5 Lickert scale. However, for answering 
this question every interviewee always has 
her or his own “mental landscape” in mind 
when being asked.

Therefore, in a second step, the quality of 
the surrounding scenery was asked. Again, 
the scenic quality had to be ranked on the 1 
to 5 Lickert scale. This way more information 
about the perception of these typical sites 
inside the park could be obtained. However, 

some aspects, which might be more domi-
nant in the future, like forests with huge por-
tions of deadwood, are not visible yet or exist-
ing places are not well frequented.

In a final step, scenic impressions were 
given in a picture set. Pictures had to be 
sorted according to a Q-Sort test method as 
described by [10]. From 16 pictures shown, 
the interviewee was asked to select 4 pic-
tures with landscapes liked better than av-
erage and 4 pictures with landscapes liked 
less than average. From these pre-selec-
tions the interviewees selected one picture 
each with the type of landscape liked best, 
respectively the type of landscape liked least. 
The interviewees were then asked to explain 
their choice of best and least preferred type 
of landscape. Using this method a ranking of 
landscape preferences was achieved.

The interviews have been conducted be-
tween the beginning of May and the end of 
August 2005, since the park is mainly visited 
in summertime. Three interview-sessions 
were carried out at each place, one session 
in early, one in mid and one in late summer. In 
order to get a good random selection of pas-
sers-by, a weekday, Saturday and Sunday 
were selected. Questioning started at 9:00 
am and ended at 5:00 pm. Passers-by were 
asked to participate in the survey by telling 
the purpose and the overall time of duration 
(approximately 20 – 30 minutes). After the 
interview was finished, the next person ap-
proaching was contacted.

2.2 Forming Different User Groups

To detect possible discrepancies between 
different users of the park, three sub-groups 
are classified: First Time Visitors, Regular 
Visitors and Residents. First Time Visitors 
are both ‘first time visitors’ and persons who 
had been in the park before but only for a 
few times. Regular Visitors are defined as 
persons visiting the park frequently at least 
over the last ten years. Residents or Locals 
are defined as persons living in national park 
villages and towns at the park entrances.

Additionally, all interviewees were sorted 
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into lifestyle groups, according to the con-
cept of the German sociologist scHulze [9]. 
This lifestyle group concept assigns persons 
to general orientations and values, every day 
leisure-time activities and communication 
channels used.

For this query, it was of interest how many 
individuals of each of these groups visit Mue-
ritz National Park. Also there might be differ-
ent activities and landscape preferences for 
each of these groups. The concept defines 
five different groups, two groups younger 
than the age of 40, one correlated with a low-
er and one with a higher education level. Per-
sons above 40 are sorted in three lifestyles. 
One group is correlated with a low, one with 
a middle and one with a high education back-
ground. Significance to differences in an-
swers between lifestyle groups on one side 
and Locals, Regular and First Time Visitors 
on the other side was proved by ANOVA and 
by Chi-Square tests, using SPSS.

3	 results

605 passers-by were interviewed. A look at 
the lifestyle distribution indicated a domi-
nance of older persons and a higher educa-
tional background (around 36%). However, 
young people below 40 with a higher educa-
tional background appeared to be the second 
largest lifestyle group (22%). This suggested 
that the majority of park users lead lifestyles, 
which indicate a higher educational level. The 
young, better educated were extremely over-
represented at the interview site at the canoe 
route. Also persons assigned to this group 
preferred canoeing significantly, even com-
pared to the same age-group with a lower 
education background.

In opend-ended questions, main mo-
tives for visiting were: “Area is very natural”, 
“Beautiful scenery”, “Possibilities to go bik-
ing”, “Quietness” and “Canoeing”. 3.6% of the 
visitors explicitly named “Visiting a National 
Park”. “Unspoiled/clean nature”, “Quietness”, 
“Loneliness” and “No noise” were the most 
frequent positive impressions for Mueritz Na-

tional Park, followed by “Lakes” and “Forest”. 
Regular Visitors especially mentioned “Quiet-
ness”.

Lakes, traditional maintained farmland 
and old beech (Fagus sylvatica) forests con-
taining deadwood were preferred most by all 
groups. However, lifestyles with lower edu-
cational background slightly tended to prefer 
more cultivated places. 

Especially the young, better educated life-
style group members frequently mentioned 
with overviews, avenues and fields “I do not 
know”, because the canoe-route has none of 
these features.

The appreciation for the restored moor 
was often based on information about it, 
which was vital for its positive perception. An 
interesting aspect of the survey is, that eve-
ry fourth person quoted moors as “I do not 
know” or “I have not seen them yet”, although 
this type of landscape is a frequent impres-
sion inside the park and it was also the most 
frequented interview-site in the study.

Abandoned fields and fallow land were 
seen negative, when general impression was 
asked for. Especially Locals related it with the 
diminishing of agriculture and had a negative 
picture in mind. However, when blooming, it 
was often considered interesting and attrac-
tive, even by Locals. Most frequently pine 
stands and initial forest regeneration were 
voted the worst impression in comparison 
with other scenic impressions or in the picture 
set. However, at the real interview site, it got 
quite good grades, since other qualities than 
visible ones, especially “quietness”, were im-
portant.

4	 dIscussIon

This study shows that it is necessary to ana-
lyze landscape perception in more than one 
step. Each way of interviewing or only using 
a picture set is not adequate to cope with the 
complexity of landscape and its perception.

In Mueritz National Park, a majority of 
visitors are identified as members of lifestyle 
groups with a higher educational background. 
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This fits quite well with other studies, e.g., [8] 
or [3]. Lifestyle groups with lower education 
tended to prefer more cultivated places.

The old beech forests were considered 
very attractive, which supports the general 
impression that this kind of forest was liked 
by the visitors. Deadwood in these forests, at 
least to some extent, was seen as a positive 
feature. In other recent surveys deadwood in 
forests is also seen more positive [6]. How-
ever, background information was important. 
This was vital for judging whether a scenery 
is considered positive or negative, especially 
for not everyday impressions like the regen-
erating moor sceneries and its large portion 
of deadwood.

Some features of cultural landscape like 
avenues and viewpoints were liked as such. 
Meadows and open cultural landscape are 
important for aesthetics when providing 
views towards lakes, which were liked most. 
This fits to more general theories of land-
scape perception and preferences [1,5]. The 
impression of abandoned fields and fallow 
land was perceived negatively. Especially Lo-
cals related fallow land with diminishing agri-
culture and had a negative perception when 
being asked. However, blooming open land 
is often considered interesting and attractive, 
although the picture of an abandoned field 
had no other landscape structures in it. The 
ambivalent quality of fallow land was also re-
ported from studies in alpine areas [4]. This 
result also demonstrates the negative con-
notation related to a term, which not is not 
necessarily related with a scenic impression 
in reality.

5	 conclusIons

Judging of landscapes that might be more 
dominant in the future like deadwood, fal-
low land, but also pine forests dominating 
the park for the next decades, is based on 
background knowledge, values and positive 
experiences. According to a more general 
perception model [2], they are “personal” or 
“individual strategies”. Understanding the 

landscape perception of different groups and 
lifestyles, adequate communication and in-
formation concepts can be developed by the 
park authorities to raise acceptance for these 
features.

According to the lifestyle concept by [9], 
people with lower education tend to watch 
nature films on television frequently. Howev-
er, these groups are often under-represented 
when participating in outdoor activities (e.g. 
[3, 7, 8]). Important reasons for this might be 
the lack of mobility or little money that can be 
spent for experiencing nature; but certainly 
they are not the only ones. Further research 
on this issue is necessary and fundamental, 
since these lifestyle groups represent a large 
group of society.

Using the lifestyle concept by [9], impor-
tant communication and information chan-
nels with visitors can be for example high 
quality magazines, newspapers, radio and 
TV programs. National Park experiences 
may be combined with arts exhibitions, cul-
tural events and theatre performances in the 
region. A large majority of park visitors is gen-
erally interested in this kind of offers.
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1	 IntroductIon

Park tourism is in many policy documents 
identified as an opportunity to strength-
en the rural economy in regions that 

can provide natural amenity values and rec-
reation services. Park visitors are expected to 
bring the income flow to otherwise declining 

economies. The magnitude of the tourism im-
pact depends on the number of visitors and 
their expenditure in local and regional serv-
ices and products. For the rural communities 
around parks new visitors are without doubt 
important, but also the intention of the previ-
ous visitors to visit the park and region again 
is more and more important. The new visit to 
the region and park associates with the use 
of local services and via the services an in-
come flow to the local region. 

The visit intention can be explained with 
two type of factors: those that associate with 
the visitor herself and those that correlate with 
the services and their quality. In previous lit-
erature the number of visits to a national park 
have been explained with travel costs but also 
with inner social psychological factors like at-
tachment to the place [1]. The attachment to 
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the place has found to be in connection to the 
visitors perception of service quality [2] and 
perceived social and environmental condi-
tions [3]. However, the relative importance of 
these factors to visit intention is less studied 
issue.

From the park management perspective 
it is particularly important to know which rec-
reation services affect the intention for future 
visit, and does the perceived quality of those 
services have an effect. When those services 
have been identified, a management policy 
and a plan to develop provision of recreation 
services and improve maintenance program 
is motivated. For decision making processes 
and financing it offers a knowledge based ar-
gumentation. 

The aim of this study is to examine how 
the place attachment and perceived qual-
ity of tourism services and recreation envi-
ronment explain the intention to revisit the 
area close to the national park. First goal is 
to identify whether there is any causal struc-
ture between these factors. It is expected that 
recreationists’ level (strength) of attachment 
in the area, their experiences on the quality 
of services affect their intention to revisit the 
place. In addition, it is tested how place at-
tachment interacts with service satisfaction 
and examined what is the relative impor-
tance of these two factors in explaining visit 
intention. An empirical model based on this 
structure is estimated to explain the intention 
to visit the area. Secondly, this structure is 
extended by including a variable of the travel 
costs and other socioeconomic variables into 
this scheme.

2	 theoretIcal	fraMework	

In this study we are particularly interested of 
place attachment and perceived service qual-
ity as predictors of visit intention. Place at-
tachment means positive connection or bond 
between a person and a particular place and 
consists of two dimensions: place depend-
ence and place identity. Concept of place de-
pendence means more functional attachment 

to a place and reflects importance of place 
in providing features and conditions for ac-
tivities where as place identity reflects more 
emotional bond an symbolic importance of a 
place [3] and [4], [5], [6], [7].

Higher supply and performance quality 
of facilities are likely to improve visitor sat-
isfaction and effect on behavioral intentions 
like loyalty [8] or visitors’ destination selec-
tion [9]. Measurement of reported satisfac-
tion consist of several dimensions like satis-
faction with facilities (shops, transportation, 
lodging, restaurants etc.), satisfaction with 
services (like personnel’s friendliness and 
willingness to serve), satisfaction with in-
formation (e.g. information of local events), 
and satisfaction with recreation experience 
(e.g. opportunities to recreate without feel-
ing crowded) [10], as well as landscape and 
environment. In this study we are particu-
larly interested of the association between 
perceived quality in three components of 
services, environment and personnel.  The 
hypothesized associations between these 
components are shown in fig. 1. 

Fig. 1. The hypothesized model.



MarJo neuVonen et al.: national parK Visitors’ attacHMent to a place, Quality perceptions and Visit intention

380

3	 data	and	Methods

3.1 Study Area

The empirical data used here was collected 
from Seitseminen and Linnansaari national 
park in 2006 and in Repovesi in 2007. The 
sampling season was from the mid May to 
the beginning of October. Altogether 736 
respondents returned the inquiry and re-
sponse rate was 72% in Seitseminen, 63% 
in Linnansaari and 68% in Repovesi nation-
al park. The park area and the surrounding 
countryside was presented in the map that 
was distributed together with the question-
naire. The natural element characterizing 
Linnansaari and Repovesi National Parks 
is water and scenery [11]. The Linnansaari 
park is located in the middle of the bigger 
lake area in Eastern Finland and Repovesi 
is surrounded by several smaller lakes. In 
Seitseminen National Park the forest is the 
most typical natural element.

All the parks are located in Southern Fin-
land. In 2007 there were 44 000 visits to Seit-
seminen National Park, 29 000 in Linnansaari 
and 70 000 visits to Repovesi National Park 
[12]. The parks were established in three de-
cades Linnansaari in 1956, Seitseminen in 
1982 and Repovesi is one the newest parks 
in Finland -established in 2003. Linnansaari 
and Seitseminen provide high level of ser-
vices inside the park where as in Repovesi 
they are less developed. The area close to 
Linnansaari national park are more urban-
ised and providing more services for visitors 
than municipalities close to Seitseminen and 
Repovesi [11].

3.2 Variables

Place dependence (Cronbach’s α = 0.73) 
and place identity (α = 0.74) were both meas-
ured with four items and the satisfaction at-
tributes included 16 items. Perceived quality 
of services and recreation environment were 
divided into three groups based on the results 
of factor analysis. The first factor referred to 
satisfaction with facilities like shops, trans-

portation, lodging, restaurants etc., second 
factor was for landscape and environment 
and third factor consisted of items referring 
to local hospitality. For the analyses variables 
were transferred to a sum variable. 

3.3 Inferential analyses

Structural equations model is commonly de-
scribed as combination of structural model 
and measurement model [13]. Firstly, hypoth-
esized causal structure of the relationship be-
tween the variables was specified. Secondly, 
linear equations were written to transfer the 
structure into observational model. The third 
step was to define covariance between each 
pair of variables. Determining covariance are 
a way to expresses the path coefficients, vari-
ances and covariances that has to be esti-
mated from the data. Fourth, free parameters 
were estimated by using ML-estimation. The 
data was analyzed with SAS proc calis pro-
cedure. Finally, the extent to which the cov-
ariances predicted by the model correspond 
to the observed covariances in the data were 
calculated by using χ²‑statistic. Because 
there were not strong prior information of the 
studied subject, several competing structures 
were hypothesized and tested. The model se-
lection was based on the several goodness of 
fit measures. For the pr > χ² the value > 0.05 
indicates acceptable fit, for the comparative fit 
index (CFI), GFI Goodness of Fit Index, and 
Bentler and Bonett’s normed fit index (NFI) 
values > 0.90 indicate acceptable fit and for 
the root mean square error (RMSEA) values 
< 0.08 indicate acceptable fit.

4.	 results

Majority of respondents reported their will-
ingness to revisit the surrounding rural area 
(64%) and park itself (69%). Visitors in Seit-
seminen national park were most willing to 
visit the rural area in the near future and their 
differed statistically significantly of the visitors 
of Repovesi National park who were least 
interested to revisit surrounding countryside. 
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The variables by parks are reported in Ta-
ble 1. 

The structural model consisted of two 
place attachment variables, three satisfac-
tion variables and visit intention. All model 
fitting parameters indicated that the se-
lected structure had acceptable fit to data 
(Table 2). Place dependence interacted 
positively and statistically significantly with 
all three quality factors. The model indi-
cates that the positive place attachment 
increased satisfaction to tourism services. 
This is a logical result; those who felt that 
a particular region satisfied their needs for 
services and provided good opportunities 
for their activities, were more satisfied with 
the local services, environment and hospi-
tality. Positive place identity (personal iden-
tity in relation to the physical environment 
e.g. “I identify strongly with this area”) in-
creased only satisfaction to local services. 
Place identity was not significantly related 
to environment or local hospitality. How-
ever, positive place attachment increased 
respondent’s intention to visit the area in 
the future. 

The overall effect emphasizes those 
who were already attached to the region/
park and who were satisfied to local tour-
ism services and hospitality were also 

more likely to revisit the area. Among 
those visitors who were already attached 
to a place landscape and environment did 
not increase their intention the visit the 
region. The model indicates that place at-
tachment with intervening factors of satis-
faction to services most comprehensively 
explains (R²=0.13) the respondents inten-
tion to visit the national park vicinity.

According to hypothesized model socio-
economic variables and travel costs were 
also tested in the model, but the accepta-
ble fit with the data was not found. Female 
gender, higher education and travel costs 
decreased the intention to revisit the area 
but the effect was not statistically signifi-
cant. Respondents higher income and age 
had an opposite effect and increased the 
intention to revisit the area.

5	 conclusIons

In this study, place attachment was found 
to be useful concept when explaining park 
visitors’ intention to revisit. It was shown 
that both inner social-psychological vari-
ables and perceived service satisfaction 
affected on visit intention. However, the 

TABle 1

compArison of sEiTsEminEn, LinnAnsAAri And rEpovEsi nATionAL pArks

Park Chi-square
Variable S L R Total Test (p-value)
% of visitors intend to revisit the area 68 A 64 AB 55 B 64 8.422  (0.015)
% of visitors intend to revisit the park 71 64 70 69 2.504  (0.286)

Mean F-Test (p-value)
Index for place dependency 10.5 A 11.5 B 10.7 AB 10.8 6.435  (0.002)
Index for place identity 12.6 13.1 12.6 12.8 1.066  (0.345)

Index for satisfaction in local tourism 
services 

16.0 A 20.2 B 14.7 A 16.9 17.021  (<0.001)

Index for satisfaction in landscape and 
environment 

16.6 17.2 16.8 16.8 2.587  (0.076)

Index for satisfaction in local hospitality 6.0 A 7.6 B 6.2 A 6.5 18.173  (<0.001)
Distance to travelled, km 233 A 497 B 208 A 264 27.096  (<0.001)

Personal travel cost, € 90 A 223 B 91 A 113 23.775  (<0.001)

Different symbols A, B and C indicate that the parks differ statistically significantly of each other at p<0.05 (Tukey)
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Table 2

Structural Equation ModEl

Predictor → Dependent 
variable

Stan-
dardised 

coefficient

 T-
value

Place dependence → Satisfaction 
in tourism services 

0.2796 5.9480

Place dependence → Satisfaction 
in landscape and environment 

0.1762 4.3955

Place dependence → Satisfaction 
in local hospitality

0.1963 4.9157

Place identity → Satisfaction in 
tourism services

0.1064 2.4042

Place dependence → Intention 
to visit 

0.1313 2.6472

Place identity → Intention to 
visit

0.2095 4.3379

Satisfaction in tourism services 
→ Intention to visit

0.0990 2.2374

Satisfaction in landscape and 
environment → Intention to visit

-0.0325 0.8020

Satisfaction in local hospitality 
→ Intention to visit 

0.0973 2.2428

Chi-Square 
df

2.1125 
2

Pr > Chi-Square 0.3478
CFI 0.9998
NFI 0.9970
GFI 0.9988
RMSEA 0.0097
N 604

T-values > 1.960 significant at p<0.05, T>2.576 significant 
at p<0.01 and T>3.291 significant at p<0.001
Squared multiple correlations: Intention to visit R²=0.15, 
satisfaction in services R²=0.13, satisfaction in landscape 
and environment R²=0.031, and satisfaction in local hospi-
tality R²=0.039
Correlations among exogenous variables: dependence 
- identity R²= 0.62, e1 - e2 R²= 0.22, e1 - e3 R²= 0.41, e2 
- e3 R²= 0.32

relative importance of perceived service 
quality was less important than place at-
tachment. Place attachment together with 
items measuring satisfaction could be de-
veloped to serve as a tool to measure the 
intention to visit a region surrounding na-
tional park in a visitor survey. 
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1	 IntroductIon

Long-term protection of nature for 
maintenance of biodiversity and as  
material basis for indigenous culture, 

have much in common. In line with this 
the establishment of the first generation of 
Norwegian national parks in the 1960s and 
1970s did not create conspicuous conflicts 
with the Sámi reindeer industry though 10 

of 13 parks were set up within the Area of 
Sámi Reindeer Management Entitlement. 

Nevertheless, nature philosophies and 
management models differ much. Indige-
nous relations to nature are based on unity 
between use and protection; i.e. humans 
are necessary for effective protection. In 
contrast, the western tradition of protection 
of natural areas, with a history back to the 
establishment of the Yellowstone National 
Park in USA in 1872, is based on separa-
tion of nature and culture. Whereas millions 
of tourists and city dwellers have enjoyed 
the park outdoors; three tribes were made 
outlaws in their own lands [1]. In more than 
a century the Yellowstone model has been 

Parks for whom?
A Norwegian policy dilemma: 

recreation vs indigenous interests 
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Abstract — As most countries, Norway has adopted the Yellowstone model for nature protection; limiting hu-
mans’ role to be guests in nature. The country established its first national park in 1962.  In 2008, 14.3 % of the 
mainland is formally protected; including 29 national parks, many established newly.   Recent decades’ growing 
concern of the insufficiency of this protection model includes the lack of seeing conservation as a social issue, 
not only a biological one, was confirmed by the Vth World Park Conference in 2003. The same year the Norwe-
gian government advanced a new policy for increased use of national parks for commercial tourism, named the 
“Mountain Text”. The fact not addressed is that 18 of 29 parks are situated in Sámi reindeer pasture areas. The 
contemporary policy has revealed an unexpected conflict of objectives. Whereas the Mountain Text strengthen 
the goal of recreation, affected Sámi herders fear that parks instead of protection for them will mean increased 
disturbance of vulnerable animals and areas and accordingly have changed their basic attitudes from being posi-
tive to becoming ambiguous towards new parks and park extensions. This is a problem both in equity as well as 
efficiency perspective and also a source of new conflicts. Norway currently reforms its conservation legislation to 
reinforce biodiversity protection. Though indigenous interests have not so far become a core issue in this process; 
this process and the international process under the Convention on Biological Diversity together create a window 
of opportunities for reconciling conflicting objectives. One of the relevant instruments is the IUCN Category VI, 
available from 1994, which juxtaposes biodiversity protection and sustainable use. 
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replicated across the globe: While tourists 
are encouraged to enjoy national parks as 
visitors indigenous peoples are marginal-
ised and dispossessed and their role as 
resource managers devalued or rendered 
invisible [2].

The apparent harmony in Norway which 
seem to have lasted at up to the 1980s can 
probably to a large extent be explained by 
a combination of relatively large outfield ar-
eas per inhabitant and modest promotion 
of parks as recreation areas, but the Sámi 
people’s low societal position may also 
have caused under communication of their 
interests earlier. 

Technological change within reindeer man-
agement, including use of all-terrain-vehicles 
(ATVs), created elements of tension between 
officials and reindeer herders in some parks 
from the 1980s [3]. During the implementa-
tion of a second generation national park plan 
from the mid-1990s on, and still going on, 
several cases of scepticism and resistance 
from Reindeer Pasture Districts (RPDs), other 
Sámi interests, and also the Sámi Parliament 
have emerged and developed [4]. While one 
protection process was stopped due to local 
Sámi resistance; the Sámi of one region boy-
cotted the inauguration of two parks and the 
board of one of them [5]. A survey answered 
by 23 RPD leaders, affected by six parks, 
reveals that reindeer herding Sámi have be-
come ambiguous towards the protection ef-
fect of parks for their interests [6].

The objectives of this paper are (1) to 
explore the reasons for the emerging con-
flict between the Norwegian park policy and 
Sámi reindeer management interests and (2) 
to point to possible solutions. 

2	 factors	of	change

The obvious common interests between na-
ture conservation and the reindeer industry 
seem to have been dominant from the 1960s 
on. As tensions and conflicts have emerged 
we need to inquire a how a bundle of factors 
have changed.

2.1 Modernized reindeer industry 

The reindeer herding Sámi have become 
more integrated in the surrounding society, 
and their methods of management have 
been changed through a technological rev-
olution, starting by the introduction of the 
snowmobile in the mid-1960s, where mus-
cular power from animals and humans to a 
large extent have been exchanged by mo-
tor power, at all seasons [7]. ATVs cause 
manifest tracks and challenge the ideal of 
pristine nature.  

2.2 Recreation society expansion

General societal trends, such as expan-
sion of the road system, improved personal 
economy; more leisure time and the car 
becoming everybodys property have both 
made mountain areas more accessible 
for the general urban population and also 
doubled the number of secondary homes 
during three decades [8]. Besides direct 
encroachments the problem for the rein-
deer industry is avoidance effects; i.e. the 
more the animals are disturbed by people, 
the less grazing and the poorer economy 
for their owners [9]. 

2.3 Nature protection apparatus

Major events in the set up of an administra-
tive apparatus of nature protection were:
1962- First National Park established
1964- First National Park Plan (green book)
1970- New Nature Protection Act (adopted)
1972- Ministry of Environment
1982- Regional Environmental Departments

The phases of the Second National Park 
Plan were: Green book 1986, white book 
1992, adoption 1993, implementation from 
1994 and set up of new parks from 2001-
2006 (final fulfilment planned 2010). 

The internal Norwegian development 
went on in parallel with international events 
as the World Commission of Environment 
and Development (1987) and major confer-
ences, such as those of Stockholm (1972) 
and Rio (1992). In line with this Norway has 



Jan å. risetH: parKs for wHoM? a norwegian policy dileMMa: recreation Vs indigenous interests 

386

ratified a row of international conventions 
including the Convention on Biological Di-
versity (COB, 1993).

The nature conservancy apparatus has still 
limited resources and operates in a tension 
between challenges and possibilities. One 
inter-national challenge is the International 
Union for Conservation of Nature (IUCN) 
goal that all countries should protect 15 % 
of their land surface. In 2008 Norway has 
reached 14.3% [10], but a major part of the 
protected areas are remote mountain areas 
with relatively low biodiversity, while protec-
tion of areas of higher biodiversity that coin-
cide with higher population and development 
pressure, e. g. along waterways and fiords, 
lag  much compared to the need of protec-
tion [11]. As in other countries, protected ar-
eas in Norway tend be residual lands, areas 
not needed for other purposes [12], or maybe 
areas not having actors for other interests be-
ing strong enough to avoid protection.

2.4 indigenous interests

Under influence from Social Darwinism and 
the doctrine of terra nullius, reindeer man-
agement was from the late 19th century 
considered as no more than a tolerated use 
obliged to give way to better entitlements. 
Major events contributing to the improvement 
of the societal standing of the Sámi and the 
reindeer industry were: 
1968-Supreme Court stating full land rights
1976-General Agreement-reindeer industry 
1978-Act of Reindeer Management 
1987- Constitution Amendments, Sámi Act
1989-Sámi Parliament
1990‑Ratification of ILO Convention 169 
2005-Land Reform starts. Consultation right
2007-Agreement on protection planning

The list of events makes evident that the 
reindeer herding Sámi during four recent 
decades have improved their formal standing 
considerably. Obviously their expectations 
of influence in societal processes including 
processes of park establishment are quite at 
another level than in the 1960s. 

2.5 Contemporary policy

The total protection area of Norway has in-
creased sevenfold since 1975, mainly as an 
outcome of the Second National Park Plan. 
Obviously this could not take place without 
tensions and conflicts. In accordance with 
the intentions of Agenda 21 the Parliament 
took initiatives to increase local involvement 
and influence in protection processes and 
park management. One of the outcomes was 
that the government in 2003 advanced a new 
policy for increased use of national parks for 
commercial tourism, named the “Mountain 
Text”. The intention was to give something 
back to local communities, i.e. to provide new 
opportunities for activity and income in rural 
areas [13]. However, this change in policy 
has unintended consequences. 

3	 conflIct	of	objectIves	

Whereas the Mountain Text strengthen the 
goal of recreation, affected Sámi herders fear 
that parks instead of protection for them will 
mean increased disturbance of vulnerable 
animals and areas and accordingly have 
changed their basic attitudes from being pos-
itive to becoming ambiguous towards new 
parks and park extensions.

3.1 Policy basis

According to IUCN Category II national parks 
are “protected areas managed mainly for 
ecosystem protection and recreation”. The 
expansion phase of the nature protection 
apparatus in Norway engraved the sector 
by a natural science basis and political con-
census processes. Accordingly, the network 
of protection areas were selected in accord-
ance with expert judgment of protection value 
while the concrete design of the park area and 
management regime were adjusted through 
cooptation processes [14] trying to achieve 
as far as possible a local/regional consensus 
around the final solution. 
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3.2	 Changing	objectives

Up to the 1980s public reports on nature 
management had little focus on the rela-
tion to reindeer management. The objects 
clauses for parks established in the 1960s 
throughout the 1980s do not mention pro-
tection of the natural base for reindeer 
management. It is remarkable that the of-
ten only land users completely dependent 
on sustainable use of the protected areas 
not are mentioned. 

This changed by the Second National 
Park Plan implemented from the mid 1990s. 
For new parks the objects clauses have 
an addendum: “Safeguarding the natural 
base … is important for Sámi culture and 
industry. The area can be used for reindeer 
management” [15]. Despite this, recreation 
is still mentioned before reindeer manage-
ment, and further; the position of recreation 
is reinforced through the new policy of the 
Mountain Text. The assessments of the sit-
uation for the reindeer industry are inquired 
by a survey to herder leaders representing 
the majority of herder households in Nor-
way [6].

3.3	 Survey	outcome

The survey shows that the half of the asked 
leaders consider the advantages of a park 
within their district to be greater than the 
drawbacks. Those having achieved bet-
ter protection of their winter land are most 
positive as this also reduce disturbance as  
recreation driving with snowmobiles. Those 
with a more negative attitude to parks tend 
to be districts with parks in their summer 
land. This can be connected with negative 
experiences or expectations of increased 
tourism in the parks. 

There is also a comprehensive dissatis-
faction with how the reindeer industry has 
been involved in park establishment and 
management. I.e. the survey confirms that 
the reindeer herding Sámi have ambiguous 
attitudes towards park establishments in 
their areas. Park establishment can be pos-

itive, but if a park means more encroach-
ment and disturbance, more bureaucracy 
and reduced influence over traditional ar-
eas of the reindeer industry, a park can also 
be a negative phenomenon [6]. Accordingly, 
the question is how, and on which premis-
es, can it be possible to bridge the oppos-
ing interests between the reindeer industry 
and parks? 

4	 Problem	and	Possible	solutions

Our review reveals a problem including as 
well equity as well as efficiency aspects. 
Not taking action will be an obvious source 
of new conflicts. 

4.1	 Problem	to	address

The equity side of the problem includes 
making the formal achievements of the 
Sámi and the reindeer industry real within 
the field of protection policy. As the govern-
ment via the Mountain Text tried to practice 
Agenda 21 intentions for local people, these 
were clearly overlooked for indigenous 
people. Moreover, the protection process-
es in the Second National Park Plan were 
conducted without taking much attention to 
Sámi interests, even when protests were 
clear, unequivocal and principally based. In 
all park processes, except one, Sámi pro-
tests have been overruled [4], [6]. In real-
ity, the first principal breakthrough did not 
take place before 2007 (see 2.4). Until then 
Sámi interests have been treated like one 
of many interests which the protection ap-
paratus could or could not give weight in 
their case treatment. However, the agree-
ment of 2007 provides Sámi interests a spe-
cial access to the process at all levels, but 
no guarantees of influencing the outcome. 
We see this as a necessary but insufficient 
contribution to resolve the problem for the 
reindeer industry; that will require that pro-
tection of herding interests receives priority 
over recreation interests.



Jan å. risetH: parKs for wHoM? a norwegian policy dileMMa: recreation Vs indigenous interests 

388

4.2 Possible solutions

Norway currently reforms its conservation 
legislation to reinforce biodiversity protec-
tion. Though indigenous interests have not 
so far become a core issue in this process; 
this process and the international process 
under the COB, demanding indigenous influ-
ence within 2010, together create a window 
of opportunities for reconciling conflicting ob-
jectives. One of the relevant instruments is 
the IUCN Category VI, available from 1994, 
which juxtaposes biodiversity protection and 
sustain-able use. Other international instru-
ments, such as community conservation ar-
eas, are also available, but we consider Cat-
egory VI as sufficient. Our main argument 
is that recreation and reindeer manage-
ment are no way incompatible interest; what 
counts is who is to give the premises, i.e. 
who is going to adapt to whom. In line with 
the trends of the Vth World Park Congress 
in 2003 we underline that protection need 
to be a societal issue to be efficient [16]. 
Therefore the long-term main users should 
be given priority and other interest should 
adapt to the reindeer industry.

5	 conclusIon

We recommend that IUCN Category VI be-
come standard category for larger protection 
areas within the Area of Sámi Reindeer Man-
agement Entitlement as this will provide op-
portunities for solving the perceived problem 
both on equity and efficiency basis. 
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1	 IntroductIon

In many rural communities, where agri-
culture and forestry have experienced a 
remarkable reduction, and can not pro-

vide the principal livelihood, nature tourism 

is looked for as a new opportunity to offer 
economic alternatives for the community. 
The magnitude of the tourism impact on local 
economy depends on the number of visitors 
to the national park, their interest to use lo-
cal tourism services, and their expenditure in 
local and regional services and products. In 
this study we focus visitors’ intention to use 
services on the region of a national park in 
the future.

In Finland, half of the national parks are 
located in southern part of the country, where 
the majority of Finnish population lives. 
These parks are relatively small in area, and 
they locate in the most rural landscapes of 
their regions. For the majority of the popula-

National park visitors’ interest 
to use tourism services in rural 

communities
Tuija Sievänen, Marjo Neuvonen and Eija Pouta

Abstract — National park visitation can have a considerable economic impact in rural areas. It is valuable to 
understand the factors, which explain the interest and use of tourism services in rural communities in the vicinity 
of national parks. The aim of this study were to analyse if there were visitor groups whose intention to use the 
services differed and what kinds of services were the most interesting for these visitor groups. The study focused 
on the association between the visitor segments based on service use intention, and background factors such 
as attitudes towards country-side in general, and visitors’ socioeconomic background. Furthermore, the relation 
between visitor segments and visit intentions and satisfaction were studied. We examined these topics in two 
regions in Finland, where tourism industry is not a strong economic actor at the present. The data was collected in 
two national parks, Seitseminen and Linnansaari, in Central and Eastern Finland. The number of responses was 
554, and the response rate was 68. Preliminary results show that national park visitors can be divided into two 
main groups considering the interest in using tourism services. First part of park visitors were outdoor recreation 
oriented and interested to use non‑motorized or motorized outdoor activities such as fishing tours, nature studying 
excursions and snowmobile safaris. The other part of the park visitors was ‘general tourists’ who were interested 
mainly in tourism services such as accommodation and restaurants, etc. The visitor groups differed with respect 
their intention to visit the park and the region, countryside attitudes and socioeconomic background variables. The 
results of this study may help tourism enterprises in surrounding rural communities to find the right clientele for 
their services and products. For the park managers this information is valuable when planning the future manage-
ment policies and actions. The understanding and recognition of visitors’ overall needs, when visiting the park 
and the surrounding countryside, is also needed by actors such as municipality decision makers and inhabitants 
of rural communities.

Index Terms — Nature-based tourism, visitor, visitor segmentation.

——————————   u   ——————————

————————————————
	 T. Sievänen is with Finnish Forest Research Institute, 

Vantaa Research Centre, PL 18, 01301 Vantaa, Fin-
land E-mail: tuija.sievanen@ metla.fi

	M. Neuvonen is with Finnish Forest Research Insti-
tute, Vantaa Research Centre, PL 18, 01301 Vantaa, 
Finland E-mail: marjo.neuvonen@ metla.fi

	 E. Pouta is with MTT Agrifood Research Finland, Eco-
nomic Research, Luutnantintie 13, 00410 Helsinki, 
Finland E-mail: eija.pouta@:mtt.fi.



MMV4 proceedings - local coMMunity

391

tion, the parks are tourism destinations rather 
than close-to-home recreation areas. Many 
of these parks are fairly young, established 
during the last two decades. At the time of 
establishment, there has been often strong 
local objection for the park. However, today 
parks are more and more often seen as an 
opportunity for tourism service entrepreneurs 
than as an obstacle for primary production.

According to Metsähallitus [1] there were 
about 1.6 million visits to 35 Finnish nation-
al parks in 2007. Around 20% of Finns visit 
national parks or other state owned recrea-
tion areas at least once a year [2]. High 
education and employment status, partici-
pation in cross-country skiing, downhill ski-
ing and camping increases the probability 
of visit the state protected areas [3].  

Studies of characteristics of tourism 
destinations, attractions of nature-based 
tourism and nature tourism management 
alternatives discuss the choice of destina-
tion and factors related to it [4], [5], [6], [7]. 
A destination is a package of the attraction 
itself (national park) and tourism facilities 
and services available at the destination. It 
is composed of a number of attributes that 
together determine the attractiveness of the 
travel destination to a particular tourist [8]. It 
is important to look the national park tourism 
from the point of view of the ‘holistic tourism 
experience’ including the park visit and the 
visit to the region. The holistic perspective 
may help tourism enterprises in surrounding 
rural communities to assess their services 
and products to fulfil the park visitors’ needs. 
Understanding and recognition of visitors’ 
overall needs when visiting the park and the 
countryside is essential for all actors around 
a park: municipality decision makers, entre-
preneurs and inhabitants of rural communi-
ties, as well as park managers.

The objective of this study is to get a bet-
ter understanding how visitors to a national 
park intend to use the services provided in 
the park region in the future. We are inter-
ested to see are there visitor groups whose 
intention to use the services differs and 
what kinds of services are the most inter-

esting for these visitor groups? The aim of 
this study was also to analyse if there is 
association between the visitor segments 
based on service use intention, and back-
ground factors such as attitudes towards 
country-side in general, and visitors’ so-
cioeconomic background. Furthermore, we 
were interested to see which visitor groups 
had highest intention to visit the park again, 
or the region again, and how satisfied they 
were to the visit in the park.

2	 data	and	Methods	

2.1 Study area

The study was conducted in two national 
parks in Southern Finland. The natural 
environment in Linnansaari is character-
ised by distinguished lake scenery [9] as 
the Linnansaari National Park is located in 
the middle of the large lake area in East-
ern Finland. The natural landscape in Seit-
seminen National Park is forest dominated. 
Linnansaari was established in 1956, and 
Seitseminen in 1982. Linnansaari and Seit-
seminen parks provide a high standard of 
park services, e.g. visitor centres, trails and 
camping sites with fire rings. The communi-
ties close to Linnansaari national park are 
more urbanised and provide more tourism 
services for park visitors than municipalities 
close to Seitseminen [10]. In 2007 there 
were 44 000 visits to Seitseminen National 
Park, and 29 000 to Linnansaari National 
Park ([1]). 

The empirical data used here was col-
lected from Seitseminen and Linnansaari 
national parks in 2006. The sampling sea-
son was from the mid May to the begin-
ning of October. Altogether 544 respond-
ents returned the inquiry. Response rates 
were 72% in Seitseminen, and 63% in Lin-
nansaari. Along the questionnaire the re-
spondents were informed with a map about 
the boundaries of the park area and the 
boundaries of the surrounding countryside, 
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which was chosen to represent the local 
community in this study.  

2.2. Variables

The key variables used were the interest to 
use different kinds of tourism services. The 
actual use and interest to use services were 
measured with a list of 37 items. The list 
of tourism services included guided excur-
sions, equipment rentals, rentals for sauna, 
room for festivities, catering services, cafes 
and restaurants, renting different types of 
accommodation, possibilities to visit a farm 
and to participate in farm activities etc. Both 
the intentions to visit the park and the re-
gion again were measured. The satisfaction 
to services was measured using Likert-type 
scale (1-5). For the analysis we calculated 
an index variable where the single attribute 
of satisfaction were weighted with the im-
portance of that service. From many other 
items concerning the visit to the park and 
the surrounding country-side we used here 
attitudes towards countryside and some 
socioeconomic background variables to 
profile the visitor groups.

2.3 Analyses 

From statistical methods we first used fac-
tor analysis (Maximum likelihood extraction 
and Varimax rotation) to find service pack-
ages in which visitors’ interests of using 
were mostly correlated. Based on these 
packages we used K-means clustering 
analysis to identify different visitor groups. 
To compare the visitor groups we used 
analysis of variance.

3	 results

Almost half of the visitors did come to the 
region only because of the national park, 
and more than half of the visitors informed 
that their contact to local people occurs 
only when using local services. Many visi-
tors to Linnansaari and Seitseminen na-
tional parks had some regular contact to 

the region: relatives or friends lived in the 
region, or they had some other interest (a 
special outdoor or cultural activity, etc.), to 
visit the park, or they owned a recreation 
home close by. 

The visitors were divided into six groups 
based on the results of factor and cluster 
analysis of the future interest of using the 
services provided in the region. The visitor 
groups were 1) visitors who were interested 
in guided excursions, labelled as ‘guided’; 
2) visitors how were interested mainly in 
services which support independent rec-
reation in the park; labelled  ‘independent’ ; 
3) visitors who were interested in motorized 
safaris, labelled as ‘safaris’; 4) visitors who 
were interested in activities and services 
related particularly to the rural life (farm 
life, farm products etc.), labelled as ‘coun-
tryside’; 5) visitors who were interested in 
renting room for family festive events and 
catering services, labelled as ‘fest serv-
ices’, and  6) visitors who were interested 
in renting accommodation and equipment, 
labelled as ‘room and rentals’. 

TABle 1. 

nATionAL pArk visiTor groups BAsEd on ThEir 
inTErEsT To usE sErvicEs in ThE pArk viciniTy... 

Groups %, of visitors
Outdoor recreation 

oriented
Guided 15

Independent 14
Safaris 27

Tourism oriented Country-side 15
Fest services 14

Room & rentals 15

Respondents were fairly equally distrib-
uted in all these groups, only the group of 
“safaris” was bigger than others (Table 1). 
These groups could be titled as outdoor rec-
reation oriented and tourism oriented based 
on the services they were interested.

The groups differed significantly with re-
spect the background variables (table 2). 
Those visitors, who expressed the most 
positive attitude towards countryside, were 
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the two groups, who were interested in 
outdoor recreation services, either guided 
excursions or independently. The ‘coun-
tryside’ group had more often than others 
access to recreation home on the region. 
Guided excursions were in interest of older 

people, and motorized safaris among visi-
tors with the highest household income. 

Variables that measured the overall sat-
isfaction for the park visit itself did not show 
any differences between the visitor groups, 
when the classification was made accord-

TABle 2. 

inTEnTion To visiT ThE pArk AgAin, ATTiTudE TowArds counTry sidE, sATisfAcTion To pArk sEr-
vicEs And socioEconomic BAckground vAriABLEs in diffErEnT visiTor groups. vAriABLEs in BoLd 

ArE sTATisTicALLy significAnTLy diffErEnT BETwEEn groups. 

Outdoor recreation oriented 
groups

Tourism oriented groups

Variables Guided Inde-pen-
dent

Safaris ‘Coun-
try-side

Fest 
ser-
vices

Room 
& rent-

als
Mean F-statistic 

(p-value)
ATTITUDE towards countryside, 
sum index

53 53 50 51 50 50 3.469  (0.004)

AGE, years 50 42 47 41 46 42 3.942  (0.002)
HOUSEHOLD INCOME group 6.6 6.3 6.7 5.1 6.3 6.4 3.306  (0.006)

% of respondents Chi-square 
(p-value)

SEX , female 52 39 42 61 48 50 8.140  (0.149)
Access to RECREATION HOME 
in region

19 20 27 30 27 6 13.644  (0.018)

TABle 3. 

gEnErAL sATisfAcTion And inTEnTion of visiTor groups To visiT ThE pArk And rEgion AgAin.

Outdoor recreation oriented 
groups

Tourism oriented groups

Variables Guided Inde-pen-
dent

Safaris ‘Coun-
try-side

Fest 
ser-
vices

Room 
& rent-

als
Mean F-statistic 

(p-value)
Satisfaction to the quality of 
park services, sum index

49 49 47 51 50 50 0.747  (0.589)

Satisfaction to the quantity of 
park services, sum index

16 15 18 16 16 16 0.915  (0.472)

% of respondents Chi-square (p-
value)

INTENTION to visit the 
PARK again

74 72 68 67 80 56 9.887  (0.079)

INTENTION to visit the 
REGION again

69 75 69 71 70 49 11.873  (0.037)
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ing to the interest to use countryside tour-
ism services (Table 3).

Intention to visit the park again as well as 
intention to visit the region again, differed 
between groups (Table 3). The visitor group 
‘room & rentals’, which was the most ‘tour-
ist’ type of visitors, as they expressed the 
most needs for accommodation, expressed 
least interest to visit again either the park or 
the region. Those visitors who expressed 
interest to use services related to organiz-
ing family events or festivals in the region, 
were the most interested to visit the park, 
and also the region again. These visitors 
had often also other contacts to region such 
as a recreation home. The two groups, who 
were interested in outdoor recreation serv-
ices, either guided excursions or independ-
ently had also fairly high interest to visit 
the park and the region again, particularly 
the independent group. The ‘countryside’ 
group, who seemed to have a continuous 
interest to visit the region (access to rec-
reation home), were among the three least 
interested groups to visit the park again. 

4	 conclusIons

These preliminary results of national parks 
visitors and their interest towards local tour-
ism services in the countryside around a 
park showed that the park visitors are rath-
er heterogeneous in what type of services 
they are interested in, and also, how the in-
terest relates to the intention to visit the park 
itself and the region again. Those visitors 
who are outdoor recreation oriented and 
interested in renting equipment or buying 
guided excursions, were among those who 
were the most interested to visit the park 
again. Particularly those who expressed 
their interest for independent recreation, 
were also most interested to take another 
visit to the region. This result suggests that 
there is potential for entrepreneurs to reach 
national park visitors to use tourism serv-
ices in the vicinity of the park, but obviously 
there is need to develop the provision of 

those services in order to appeal different 
types of visitors.  

More research is needed to identify the 
multilevel interactions between the visit 
motivation to the national park and park 
communities, tourism service use and the 
intention to revisit the region.

references

[1] Metsähallitus. Käyntimäärät kansallispuistois-
sa yhteensä. 2008. <http://www.metsa.fi/page.
asp?Section=2847>, 21.4.2008.  In Finnish. , 

[2] E. Pouta and T. Sievänen,  “Luonnon virkistys-
käytön kysyntätutkimuksen tulokset - Kuinka 
suomalaiset ulkoilevat”. Luonnon virkistyskäyttö 
2000. T. Sievänen, ed., Metsäntutkimuslaitoksen 
tiedonantoja 802, pp.32-76, 2001

[3] E. Pouta, T. Sievänen and M. Neuvonen, ”Profi-
ling recreational users of national parks, national 
hiking areas and wilderness areas in Finland”.  
Policies, Methods and Tools for Visitor Manage-
ment - Proceedings of the Second International 
Conference on Monitoring and Management of 
Visitor Flows in Recreational and Protected Are-
as, T. Sievänen, J. Erkkonen, J. Jokimäki, J. Saa-
rinen, S. Tuulentie and E.Virtanen, eds., June 16-
20, 2004, Rovaniemi, Finland. Working Papers of 
the Finnish Forest Research Institute 2: 347-354, 
2004. 

[4] S.W. Boyd.and R.W. Butler, Managing ecotour-
ism: an opportunity spectrum approach. Tourism 
Management, Vol. 17, no 8, pp 557-556, 1996

[5] J. Deng, B. King and T. Bauer, Evaluating natural 
attractions for tourism. Annals of Tourism Re-
search, vol. 29, no 2, pp. 422-438, 2002.

[6] S. Formica. Measuring destination attractive-
ness: A Proposed Framework. Journal of Ameri-
can Academy of Business, Cambridge; Mar 
2002,1,2. 

[7] N. Leiper. Tourist attraction systems. Annals of 
Tourism Research, vol17,pp367-384,1990

[8] K. Hong-Bumm, Perceived attractivenessss of 
Korean destinations. Annals of TourismResearch 
vol.25, no2, pp340-361, 1998

[9] J. Puustinen, E. Pouta, M. Neuvonen, T,  Sievä-
nen. Kansallispuistojen kävijämäärää selittävät 
tekijät. In: L. Tyrväinen and S. Tuulentie (eds.). 
Luontomatkailu, metsät ja hyvinvointi. Working 
Papers of the Finnish Forest Research Institu-
te 52. 227 pp. available at <http://www.metla.
fi/julkaisut/workingpapers/2007/mwp052.htm> 
2007. In Finnish.

[10] A. Selby, T. Sievänen, M. Neuvonen, L. Petäjistö, 
E. Pouta, and J. Puustinen. Kansallispuistojen 
matkailullinen luokittelu. Working Papers of the 



MMV4 proceedings - local coMMunity

395

Finnish Forest Research Institute 61. Availa-
ble at <http://www.metla.fi/julkaisut/workingpa-
pers/2007/mwp061.htm>. 2007. In Finnish.

Tuija Sievänen is a senior scientist and the project lead-
er of outdoor recreation and nature tourism studies.

Marjo Neuvonen is researcher and statistician and 
specialised in outdoor recreation and nature tourism 
studies.

Eija Pouta is a principal research scientist specialised 
in outdoor recreation and valuation of natural resourc-
es and environmental effects.





MMV4 proceedings

conflicts





399

1	 IntroductIon

The “soundscape” is receiving increased 
attention as an important factor in visi-
tor experiences in outdoor recreation 

and nature tourism. Peace and quiet are not 
only sought‑after, but difficult to experience in 
society of today [1]; [2]; [3]; [4]. The problem 
with noise has to be viewed comprehensively 
since the concept is subjective. Management 
of soundscapes needs to take both the posi-
tive and negative aspects of sound into ac-
count. Noise is an individual experience de-
pending on, for example, one’s expectations, 
the location, and the activities performed [5]. 
The lack of noise-free areas in the Swedish 
coastal areas has become an environmental 
problem.

The level of unwanted sounds is increas-
ing while areas with sound environments of 
quality are diminishing [6].  

Depending on the type of area standards 

Silence – an article of short supply 
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for noise level and exposure vary. Noise clas-
sification exists for both urban and natural 
areas in Sweden [7]. In the summer of 2008, 
two “quiet areas” have been established in 
nature reserves in the Stockholm’s archi-
pelago because of the increasing noise and 
number of boats in the nature reserves. In 
these places, one should be able to experi-
ence peace and quiet. There is, however, no 
legislation. Instead people should show each 
other consideration built on respect and will-
ingness [8].

2	 sIlence	and	noIse	

Silence and natural quiet (sounds of nature 
undisturbed by noise caused by human activ-
ity) are being recognized as an important and 
endangered resource [9]. Some sounds may 
be unwanted (for example, traffic, loud music, 
shouting), which is referred to as noise. In an 
area where individuals do not expect noise, 
even low sound-levels may be perceived as 
annoying in comparison to an area where 
noise is expected [10].

Nature experiences are normally associ-
ated with peace and quiet. Negative attitudes 
to motorized activities can be expected, es-
pecially if they are regarded as unnecessary 
[11]. If silence is viewed as important in a visi-
tor’s experience, it might cause recreational 
conflicts if the wishes for a certain experience 
are not fulfilled [12]. 

Noise in recreation areas is a concern to 
both managers and users [13]; [14]; [15]; [16]. 
An extensive usage of different motor-driven 
vehicles in areas where silence is considered 
as vital can cause conflicts between different 
stakeholders. Noise disturbs birds, animals 
and fauna, which cause conflicts with the in-
terests of nature conservation [17].

3	 zonIng

Zoning is a classic instrument in spatial plan-
ning and conservation for prioritization and 
resolving land use conflicts. One model for 

zoning which is now applied in the study ar-
eas is the “biosphere reserve” 1.

The Recreation Opportunity Spectrum 
(ROS) is a planning framework, with an ap-
proach of providing a range of recreational 
opportunities where zoning is applied on the 
landscape. The ROS has typically been ap-
plied at a regional level and supports a de-
velopment of recreation experiences where 
areas are classified and divided after the en-
vironmental conditions and the recreational 
activities. The ROS is an organising or con-
ceptual framework where management judg-
ment is needed in the application [18].  The 
planning framework has been outlined in sev-
eral publications [19]; [20]; [21]; [22].

However, implementing zoning of a bio-
sphere reserve and applying the ROS-model 
may not be a simple matter. The Swedish 
coastal areas consist of inhomogeneous 
landscapes because of a variation of geog-
raphy and nature, differences of accessibil-
ity, possibilities of different activities, blurred 
boundaries of rural and urban living, and 
mental perceptions of what an archipelago is. 
This together creates complicated arenas to 
plan and manage [23].

4	 Method

This paper consists of the results of three 
independent surveys. A questionnaire was 
mailed to 1259 visitors and second home 
owners in the Blekinge archipelago, Sweden 
in 2007 and the response rate was 52%.

Another questionnaire was sent to a ran-
dom sample of 800 local residents in Ble-
kinge archipelago in 2007 and the response 
rate was 41%. The current Swedish munici-
pal spatial comprehensive planning regard-
ing outdoor recreation and nature tourism 
was examined by a web based survey sent to 
municipal planning officials in all 290 Swed-

————————————————
1  The biosphere reserves are appointed by the UNESCO. 

The main functions are to promote social and economic 
development, to protect biodiversity and to be the 
scene for research and education.
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ish municipalities in 2007. The response rate 
was 64%.

5	 results

Most municipalities in Sweden do not explic-
itly have quiet areas in their municipal spa-
tial comprehensive planning documents. In 
only 38% of the documents, quiet areas were 
mentioned in text or indicated on the map (or 
both). 21% of these quiet areas were already 
protected as nature reserves, by detailed de-
velopment plans or by guiding principles that 
are not legally binding in the comprehensive 
plans. Another small portion of quiet areas 
were said to be protected in the future. 5% of 
the planning officials thought that the issue of 
quiet areas was of no immediate importance 
in their municipality. 

Many Swedish municipalities (67%) do 
not describe conflicts between different kinds 
of outdoor recreation in their municipal com-
prehensive planning documents. However, 
the most commonly described conflicts are 
the ones causing noise, as motorboats, jet 
skies and snowmobiles, versus those seek-
ing peace and quiet. 

In the survey with visitors and second 
home owners, the respondents stated what 
activities they had carried out during their 
stay. Rest and relaxation (77%) got the high-
est percentage. Answering what had influ-
enced them to visit the area; a factor of great 
importance was the possibility of experienc-
ing peace and quiet (49%). 

Furthermore, noise as a conflict had been 
experienced rather much and very much by 
only 6% of the respondents. Reckless driv-
ing of motorboats and jet-skies were noted 
causes of noise. Speed limits for motorboats 
in the Blekinge archipelago (which also would 
mean less noise) was viewed as very nega-
tive by 3% and negative by 7%, while 34% 
were positive and 21% very positive. 

A comparison was made between the 
respondents’ attitudes towards noise-free 
zones through restrictions for all motor traf-
fic (on land and water) in Sweden and their 

attitudes to noise-free zones in the Blekinge 
archipelago. 10% were negative or very neg-
ative towards this zoning in Sweden in gener-
al, while 16% had the same attitude towards 
noise-free zoning in the archipelago. There 
was also a difference between the respon-
dents’ attitudes when being positive or very 
positive; in Sweden in general a total of 49% 
and in Blekinge archipelago 33%.

Among the visitors and second home 
owners, 47% were positive or very positive 
towards noise-free zoning through restric-
tions on motorboats in Sweden, while 35% 
had the same positive attitude if applied to 
the Blekinge archipelago. 12% were negative 
or very negative to this type of zoning in Swe-
den, while 16% had this attitude if applied in 
the archipelago.

A majority of the local residents in Blekinge 
that answered the survey, 91%, had a positive 
attitude towards noise-free areas in general. 

92% of residents in Blekinge considered 
noise originating from vehicles, industries etc 
as negative or very negative for their outdoor 
experience. Noise from outdoor activities 
such as motorboats, snowmobiles and music 
where considered negative or very negative 
by 65% of the Blekinge residents. 

6		 dIscussIon

The experience of noise is subjective, which 
makes it important to gather information of 
who is disturbed and where, by what noise 
and in what situations in planning of coastal 
areas and for methods of handling conflicts 
of noise.

The number of fast and large motorboats 
continues to increase which leads to a clash 
with other users who wants peace and quiet. 
It is important to see that noise is an aspect 
of power; who has the right to decide how, 
where and when there should be silence? 
People want peace and quiet which makes 
silence an asset in outdoor recreation and 
nature tourism. Knowledge of the visitors’ 
activities, number, needs and motivations is 
therefore essential. With better knowledge in 
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planning of noise from the visitors’ perspec-
tive, silence could be better preserved. 

Studies of coastal management practice 
tend to regard voluntary agreements for zon-
ing and exclusion to be more likely to suc-
ceed than legal mechanisms [24].

The ROS-model could be further devel-
oped for use in planning and in handling con-
flicts in Swedish coastal areas, by including 
the opinions, attitudes and experiences of 
visitors (and non-visitors). So far, in the appli-
cation of the ROS in Sweden, the focus has 
been on resolving the conflict between nature 
conservation and different forms of recreation 
development. The right of public access 2 cre-
ates a context for regulations of activities and 
admittance, which requires an adjustment of 
the ROS to Swedish, conditions [25]. 

7	 conclusIon

A biosphere reserve is promoted as a model 
for public learning on sustainable develop-
ment. Zoning is a practical means to apply 
ecological principles. However, the biosphere 
reserve zoning is not entirely functional today. 
If and how special “quiet areas” with restric-
tions on motorboats could be implemented in 
a potential biosphere reserve in the Blekinge 
archipelago is a discussion to carry further. 

A majority of the Swedish municipalities do 
not express knowledge of quiet areas in their 
comprehensive planning documents. Even if 
the comprehensive plan is not legally bind-
ing it should act as a guide to more detailed 
development plans and building permits. 
Therefore it is important that the comprehen-
sive plans provide policy guidelines on the 
issue how to handle quiet areas. It is likely 
that Swedish municipal planning officials and 
decision making politicians need more knowl-
edge of the quiet areas as an amenity and 
important asset. 

In planning and management of conflict 
and noise, various issues could be addressed. 
What sounds do the visitors find appropriate, 
what are their demands regarding silence, 
and what are the area’s preconditions? Also, 
what is the cause of the sound (for example, 
mischief or necessity) and what is the area’s 
mechanical development? The survey results 
of the municipalities might indicate that many 
of them do not know if and where quiet areas 
are located within their boundaries. Further 
research is also needed to determine wheth-
er the knowledge of quiet areas is used in the 
planning process even though it is not visible 
in the planning documents.

There may be differences between motor-
ized and non-motorized recreation activities 
and differences in the motivations, goals, en-
vironmental values and behaviors of different 
recreation participants in the archipelagos. In 
Swedish municipal spatial planning several 
and often competing interests must be han-
dled. Preserving quiet areas for recreation is 
only one of these interests. 
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1	IntroductIon

Pristine nature is the basis for most rec-
reational activities and also the main 
motive for people to visit National 

Parks. These areas contain natural and cul-

tural resources of great importance to the 
national as well as international community. 
Protected areas such as national parks of-
fer a great variety of opportunities for tourism 
and recreational use. Socio-demographic 
changes and new trends in outdoor tourism, 
especially in sport activities, are leading to an 
increasing and constantly changing demand 
for areas which are suitable for a wide range 
of recreational activities [1]. However large 
visitor numbers are also a cause of ecological 
degradation. Too many visitors can cause un-
acceptable impacts on fragile natural and cul-
tural resources, and can also cause conges-

The dilemma of recreational use 
versus nature protection – Responses 

from National Park authorities in 
Austria, Germany and Switzerland

Dennis Kalisch and Axel Klaphake

Abstract — National Parks in Central Europe, which attract millions of visitors annually, are being threatened 
by a wide variety of negative impacts. In this highly populated region, we find numerous hazards caused by 
infrastructure, agriculture and tourism. For this reason, preserving the environment is the main goal of the Na-
tional park authorities. As visitor numbers increase, there is a consequential increase in environmental impacts 
and conflicts between different visitor groups. In order to balance tourism and conservation and to reduce and 
minimize negative effects on the ecosystem, authorities implement visitor management strategies. These require 
specified knowledge about visitor flows, visitor numbers and the main activities undertaken by visitors. Over the 
past years most european National Parks have adopted periodical visitor monitoring, to gather data about visi-
tor numbers and characteristics. There exists however differences in quality and extent of monitoring programs. 
With this in mind, we surveyed a number of National Park authorities to gauge their perception of recreation use 
level, different National Park activities and the application of management tools in the parks. Overall we asked 21 
authorities in Austria, Germany and Switzerland to complete a questionnaire which includes questions about cur-
rent and expected visitor numbers, monitoring of the current recreation use and impacts, measures to control the 
recreational use, conflicts between nature and tourism and cooperation with other stakeholders in the area. The 
result of the survey suggests that most of the authorities (81%) simply estimate the recreational use in national 
park. More than half of authorities anticipate an increase of visitor numbers (especially in National Parks founded 
in the late 1990s) and none expect that numbers will decrease. They report various suitable protective measures 
that are in operation and accepted by the National Park visitors. All in all, the authorities consider any negative 
environmental impacts of visitor activities to be moderate.

Index Terms — national park tourism, recreation management, visitor activities, monitoring

——————————   u   ——————————

————————————————
	 Dennis Kalisch. Author is with the Department of Land-

scape Economics, Institute for Landscape and Environ-
mental Planning, Technical University Berlin, Germany. 
E-mail: dennis.kalisch@mailbox.tu-berlin.de.

	 Axel Klaphake. Author is with Deutsche Gesellschaft 
für Technische Zusammenarbeit (GTZ), Germany. E-
mail: axel.klaphake@gtz.de



MMV4 proceedings - conflicts

405

tion and other social impacts that degrade the 
quality of the visitor experience [2]. In Central 
Europe, National Parks tend to be located 
close to areas of high population density and 
sophisticated management plans are vital to 
prevent their overuse.

The dilemma of natural and landscape 
protection versus recreational use in these 
areas is the subject of complex debate. Ex-
plicit research studies have evaluated con-
cepts of visitor monitoring and management, 
from both a theoretical and practical view-
point. Our study explores the problem of visi-
tor management from a management point 
of view, in order to provide a comprehensive 
picture of the on-site situation in National 
Park management.

2	 MaterIals	and	Methodology

2.1 National Parks in Europe

There are almost 400 [3] national parks in Eu-
rope, offering visitors a wide variety of scen-
ery. These range from alpine landscape, karst 
formations, lakes, rivers, tidal areas, islands, 
forests, fenlands, grasslands, and steppes, 
from the North Cape in Norway to Sicily. The 
largest concentration of national parks (95 
national parks) is located in Scandinavia, 
where the first European national park was 
founded in 1909 in Sweden (Sarek National 
Park). In Central Europe (Austria, Germany 
and Switzerland) 23 National Parks cover an 
area from the Wadden Sea in the north of 
Germany to the Alpine National Parks in Aus-
tria and Switzerland. Legislation in the parks 
highlight four main goals: nature conversa-
tion, environmental education, recreation 
and research. To fulfil their conservation and 
recreation objectives, managers of protected 
areas have an array of strategies to manage 
both social and ecological impacts. Manning 
[4] describes management approaches as 
basic conceptual strategies to management 
that relate to achievement of desirable objec-
tives. Management actions can range from 
the indirect, such as visitor education to more 

direct measures, such as use limit strategies. 
In recreation literature, indirect management 
practices are favoured due to their feasibility 
[4]. On the other hand the adoption of direct 
or indirect management practices depend on 
the nature and extent of negative impact.

2.2 Visitor Monitoring

National Park authorities have to carefully 
identify those strategies and measures that 
are most beneficial and feasible, in order to 
balance the conservation of the protected 
areas with recreational use. Their judgment 
should be based on monitored data in order 
to produce appropriate and comprehensi-
ble management actions. Visitor monitoring 
should consist of systematic and periodical 
measuring of human activity, to identify viola-
tion of natural resources or social conditions. 
Data sampling should be repeatable and rep-
licable in nature, to enable comparison over 
different time intervals [5]. Collected data 
could be used for proper recreation and visi-
tor management, and for prognoses of future 
development and needs of tourism market-
ing. Several methods of visitor monitoring in 
recreation areas are currently in operation. 
Practiced methods vary from quantitative, 
such as video observation and counting de-
vices to qualitative approaches, like visitor 
surveys [6], [7].

2.3 Survey

With this in mind, in 2006 we surveyed a 
number of National Park authorities to gauge 
their perception of recreation use level, differ-
ent national park activities and the application 
of management tools in the parks. Overall, 22 
authorities in Austria, Germany and Switzer-
land were asked to complete a questionnaire 
of which 21 responded. A set of 18 open and 
closed questions based five main subjects 
were posed:
1. Estimation of current and expected visitor 

numbers
2. Conflict potential between recreational ac-

tivities and nature conversation
3. Adoption of measures to control recrea-
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tional use
4. Cooperation with relevant stakeholders
The data obtained has been statistically 
evaluated and the results are interpreted in 
terms of management practice.

3	 study	fInfIngs

3.1 Current and expected visitor 
numbers

Most of the National Park authorities (17 out 
of 21) estimate visitor numbers ranging from 
20.000 to 2.500.000 visitors. To some extent 
they just count participants of national park 
activities (i.e. guided walks) or visitors of park 
attractions. The quality of investigation is var-
ied and is mainly based on direct observa-
tions. Almost half of the authorities expect an 
increase in visitor numbers and none of them 
expect a decrease. National Parks founded 
after 1999 assume an increase in recreational 
use, while the more established parks expect 
a continuation in current visitor numbers.

3.2 Conflict potential

The most relevant recreational activities un-
dertaken in the National Parks are walking, 
hiking, nature observation, visiting nature at-
tractions or information centres and cycling. 

Fig. 1 Relevance of recreation activities (N=21)

Overall, the effect of these main activities 
on the environment is on a low or moderate 
level. Authorities rate the negative impacts of 
walking and hiking from low to moderate. It 
is in the area of outdoor sports that high con-
flict potentials between conservation and rec-
reational activities exist. Popular recreational 
activities like canoeing and mountain biking, 
which are linked to a specific natural habitat 

are deemed to cause conflicts. Three authori-
ties highlight mountain biking (performed in 
17 NP) and canoeing (performed in 15 NP) 
as the main causes for interference with con-
servation goals.

Fig. 2 Interference with conservation goals

Both activities have a high relevance in 
three protected areas only and are a specific 
problem in low mountain range and flood 
plain National Parks. The more popular ac-
tivities of walking/hiking and cycling are rated 
as recreational activities with a low level of 
interference. Overall 13 authorities feel that 
the relationship between recreation and con-
servation will stay on the same conflict level. 
Two of them believe in a relaxation, but six 
administrations think that current conflict lev-
els will increase. When asked for the reasons 
six arguments are mentioned: Increase in 
visitor numbers and nature sport activities, 
expansion of recreational use, development 
of infrastructure, loss of natural habitats, and 
decrease of environmental consciousness.

3.3 Adoption of measures

Various measures to control and manage 
recreational use are implemented in the Na-
tional Parks of Central Europe. The most 
popular management tool is the adoption of 
visitor information systems, that inform visi-
tors about the environment and regulations 
within the area. The majority of the parks fo-
cus on general management of visitor flows, 
employment of National Park Rangers and a 
ban on certain activities with obvious negative 
impacts on the environment. Very strict and 
highly controversial measures, like the limita-
tion of visitor numbers are not very popular 
and only used by three National Park authori-
ties. When asked about the effectiveness of 
applied measures to maintain the quality of 
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the environment in the protected areas, 16 
authorities highlighted “National Park Rang-
ers” as being of particular high importance 
while 12 identified the “Prohibition of access 
to sensitive areas”. Also the obligation to stay 
on designated trails, as well as visitor infor-
mation systems, are evaluated as high to 
moderately effective.

Fig. 3 Effectiveness of applied measures

3.4 Cooperation between stakeholders

Conflict resolution along with mistrust be-
tween local stakeholders and authorities, 
is a mayor challenge in long-term policy 
development. When asked about relevant 
stakeholders involvement in the develop-
ment of visitor management strategies, 
tourism associations and nature conser-
vation organisations are the most popular 
means of participation. Tourism companies, 
local authorities and other sector agencies 
were also mentioned. The surveyed au-
thorities indicate common staff briefings, 
working groups, and periodic meetings of 
stakeholders as the main forms of coopera-
tion. On the other hand less than half coop-
erate with sport associations and voluntary 
agreements exist in only seven of the parks 
that responded.

4	 dIscussIon

As previously mentioned, visitor monitor-
ing is one of the basic tasks of National 
Park authorities, particularly with regard 
to the assessment of visitor impacts on 
natural resources, the estimation of visitor 
numbers and future trends base on reli-
able data acquisition [8]. The results of our 
survey suggest a great uncertainty on the 
part of authorities, in appropriate observa-

tion strategies to estimate visitor numbers. 
Suitable methods for identifying visitor-use 
characteristics are in the minority. These in-
clude type and size of user groups and es-
timations of the total recreational use in an 
area. The result of the survey also shows 
that mechanical or electronical counting de-
vices are not in use in most of the surveyed 
National Park, which is an explanation for 
the weak visitor numbers quoted. Most of 
the data collected is based on active visitors 
who participate activities organised by the 
National Park authorities or use visitor cen-
tres. The characteristics and use patterns of 
passive visitors are not examined.  Hennig 
and Laube [9] established that monitoring 
of passive visitors simply not exists in most 
of the National Parks. Only six authorities 
believed that an increase in visitor numbers 
would be the cause of future detrimental 
environmental impacts. It is surprising that 
few authorities  foresee an increase in visi-
tor numbers having a detrimental effect on 
the natural resources of their areas.

On the other hand without reliable data 
authorities can only speculate on the im-
pact level. If we divide national parks by 
age, it is obvious that more recently es-
tablished National Parks (established after 
1999) assume an increase of visitor num-
bers. Some of them (i.e. Thayatal in Aus-
tria and Kellerwald-Edersee in Germany) 
are not as generally well known and con-
sequently less visited. Recreational use is 
not comparable with traditional recreation 
areas like the Wadden Sea, where tourism 
has been a fact of life for more than 100 
years. Conflicts between recreation and 
conservation goals seem to be moderate to 
low. In general outdoor sports activities are 
widely spread in the National Parks but just 
some activities are rated as a reason for 
negative impacts on the environment. As 
is common to other studies, canoeing and 
mountain biking are mentioned as “problem 
activity”. The findings of our survey do not 
differ greatly from previous studies. Garbe 
et al. [10] identify improper behaviour and 
neglect of regulations as the main cause 
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for conflict. They surveyed more than 400 
stakeholders in recreational areas in Ger-
many to analyse conflicts between recrea-
tion and conservation goals of Natura-2000 
areas. Both of them are also seen as a ma-
jor problem by the National Park authorities 
surveyed. A complex monitoring of visi-
tor flows and impacts fail in most National 
Parks , due to the multiplicity of entrances 
to the areas and the high costs of such 
programs. The irregular data collection re-
flect a low level of funding and insufficien-
cies in stuff numbers. Visitor management 
in Central Europe already includes many 
different measures, but evaluation of its 
effectiveness is rare. Cooperation and a 
strong partnership between wide ranges 
of stakeholders, is necessary to take both 
conservation and commercial interests into 
account. Integrated approaches help to 
solve traditional conflicts between both in-
terests. In Central Europe we find several 
examples of successful cooperation be-
tween different stakeholders, like voluntary 
agreements between authorities and canoe 
associations in Germany [11].

5	 conclusIon

The successful development of tourism in 
a region is bound by several factors. In-
creased visitor arrivals could generate eco-
nomic benefits for local communities but 
also endanger natural resources and the 
quality of the visitor’s experience. Ecologi-
cal and social carrying capacities need to 
be considered when developing tourism 
strategies and objectives. National Park 
authorities in Central Europe are faced with 
high and ever increasing visitor use. Appro-
priate data collection can be helpful for both 
resource and visitor management. Based 

on our results, we recommend a systematic 
monitoring of recreational use and aswell 
as measures that both deemed to be suit-
able and effective.
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1	 IntroductIon

The last 17 years in the history of Roma-
nia had been marked by an inconsist-
ency in the top-bottom and also up bot-

tom policies of sustainable rural and regional 
development. The post 1989 political and 
economical structural changes had many los-
ers; most of them were the rural and mainly 
the peripheral rural areas. In most cases af-
ter 1989 the rural has played the role of the 
“social buffer”, meaning that after 1989 the 
population in rural areas has not decreased 

and the people who have moved in lived be-
fore in the urban areas. This out-migration to 
villages was not due to counter-urbanisation, 
but was a forced step made by the new rural 
dwellers that could not pay the urban hous-
ing costs. The discussion of the complex 
causes and consequences of these phenom-
ena would need a paper that deals only with 
them, so this is why I am mentioning them 
only tangentially for a better understanding of 
the premises of the development of rural tour-
ism in Romania. 

The positive aspect of this migration was 
that this afflux of former urban dwellers has 
led partly to an “infusion” of new mentalities, 
the popularisation of new social represen-
tations of the rural and the natural environ-
ment. 

Green and/or pleasant countryside? 
Possibilities and barriers of the 

mountain tourism in Transylvania, 
Romania

Enikő Veress

Abstract — One of the main changes in the mentality of both the local people and the representatives of the 
regional and central governments is that the economy of rural areas must not be exclusively based on agriculture. 
This has been a great gain for those marginal areas that did not have nor the economic nor the natural resources 
that could help them in developing a sustainable agriculture. Another change of the mentality came from the 
urban (and not only urban) people who started to appreciate the possibilities of recreation in the rural areas and 
especially in those ones where the landscape did not change significantly. In literature this change of mentality is 
most often connected to the postmodern conception of nature and environment. These two elements have led to 
the elaboration of projects in order to develop alternatives for sustainable rural development. As a consequence, 
tourism in the remote mountain areas has developed. But the old problem of poor infrastructure can still be 
considered as being a barrier in the evolution of this type of services. And this seriously affects the number (and 
quality) of tourists who would come by car or by bus. This attracts another type of tourists (usually younger ones 
and with less money) who are more attracted to the wilderness of the landscape. The paper intends to present 
the evolution of mountain tourism through a case-study from a mountain village (Zetea/Zetelaka) from the Eastern 
part of Transylvania.

Index Terms — Cultural and natural heritage, mountain tourism, representation of nature, Zetea/Zetelaka.
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Even if there were problems of 
(re)integration in the first period, the “new-
comers” (who were mostly people born in 
the village) came with new ideas, especially 
local enterprises which have used not only 
the economical resources, but mostly the al-
ternative forms of capital(cultural and natural 
heritage), human and social capital. 

This has been an impulse in the develop-
ment of services, including tourism. This has 
given a chance of outburst from backward-
ness in more remote rural areas with little 
chances of re-vigoration after 1989. 

The paper would like to present the suc-
cess-story of a village from Eastern-Tran-
sylvania where the re-evaluation of natural 
resources as well as the cultural capital has 
been used as resources for a sustainable de-
velopment strategy. The backwardness, that 
has intrinsically led to a more romantic, idyl-
lic natural landscape has attracted tourists, 
so even if in the history of development of 
mountain tourism the poor infrastructure has 
been a barrier there is a specific social cat-
egory (especially younger and well-educated 
urban people) mostly from abroad ( mostly 
the Western societies) that is interested in 
experiencing exactly this type of services.

The village community of Zetea/Zetelaka 
has realised though that in order to have a 
sustainable form of tourism they should use 
not only the natural resource but other types 
as well, as the cultural heritage.

2	 conceptual	brIefIng

In the last twenty years the re-evaluation of 
the relation between society and nature has 
received several critics by academics as 
well as human (and rural) geographers. Na-
ture has entered in the academic limelight; a 
whole body of literature has shown a growing 
interest in the study of this complex relation-
ship between nature, society and rurality. H. 
Newby (1979) was the first author who has 
dedicated a larger space to the study of this 
new type of social representation of the natu-
ral landscape along the centuries, revealing 

the main attitudes towards nature. I consider 
his book on the social change in rural Eng-
land as a basic one in the study of the new 
social representation of nature and its rela-
tion to society [1]. Post-modern society which 
negates modern society and its values has 
re-evaluated its connections to nature and 
has shown mainly a more positive attitude 
of “back-to-nature” (see the environmentalist 
or the “green” movement). It would take too 
much to make a thorough analysis of all the 
theoretical approaches within environmental 
sociology and geography regarding the posi-
tion of nature within broader rural, social, cul-
tural, economic and governance contexts.

So I will only mention the main idea ex-
pressed by all the theoretical approaches, 
that is the increased importance given to 
nature, the re-evaluation (in the sense of a 
greater importance given) of nature, land-
scape, environment and rurality.

Another concept I am using in the paper 
is that of the “culture economy”. The concept 
was developed by Christopher Ray [2], and 
in my opinion it is very useful in a proper de-
scription of the way local (and in cases ex-
tra-local) actors can make use of the differ-
ent cultural markers which can include from 
traditional foods through crafts and historical 
and prehistoric sites, landscape and the flora 
and fauna.

Even if some social scientists (especially 
economists) contest this concept which has 
been introduced in the literature it seems to 
be the most efficient in theorizing rural de-
velopment which includes non-agricultural 
resources. An important source of the idea 
of culture economy is the EU rural develop-
ment policy which has realised that in order 
to obtain a much more efficient use of the EU 
funds it has to make a shift from a sectoral 
(or horizontal) to a territorial (or vertical) ap-
proach. Of course, the industrial agriculture 
and forestry has been an important impedi-
ment in the way of restoring the idyllic land-
scape from the 18th and 19th century as the 
original landscape cannot be restored.

The remote rural areas in Romania can 
say that their gain in the competition for mod-
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ernisation was actually the positioning as los-
ers, the project of forced modernisation dur-
ing the communist regime has not “touched” 
them, so in many places, especially in the 
mountain areas the natural landscape and 
the shape of community has remained fairly 
intact. But even if not totally, in the great bulk 
of mountain villages the original landscape 
has not changed.

3	 tourIsM	In	zetea/zetelaka

3.1 Presentation of the village

Zetea, Zetelaka is situated in the county of 
Hargita in the Eastern part of Transylvania, 
Romania. The municipality includes six vil-
lages (Subcetate/Zeteváralja, Ivó, Deság, 
Sikaszó and Poiana Târnavei/Küküllőmező) 
and can be considered as one of the large 
municipalities from the county of Harghita. Al-
most 60% of the surface of the county is cov-
ered by hills and mountains, and in the border 
of the village there is one of the most impor-
tant points of attraction for the fans of moun-
tain and winter sports. The highest mountain-
peak in the county is the Harghita-Madarasi 
peak (1801 m.), situated at the outskirts of 
the village of Zetea. The municipality of Zetea 
lies on 206,76 sqkms with a population den-
sity of 27,82 inhabitants/sqkms. According to 
the last census in 2002 the municipality has a 
population of 5753 inhabitants [3].

The municipality is situated in the nearing 
of Odorheiu Secuiesc at 11 kilometres in the 
valley of the Tarnava Mare river. The village 
has an impressive history, its first documen-
tary attestation dates from 1332, and has 
been constantly inhabited [4].

One of the specificities (or cultural markers) 
of the municipality is its confessional and eth-
nical structure. The last census has revealed 
that 93% of the population of the municipal-
ity is Hungarian and 95% is Roman-Catholic. 
Before 1920 Zetea as well as the whole of 
Transylvania belonged to the Austro-Hungar-
ian Empire and this now constitutes an extra 

resource for the locals as the great bulk of 
tourists and visitors from abroad come from 
Hungary and Austria.

Zetea, as all the other villages has gone 
through the process of forced modernisa-
tion and urbanisation under the communist 
regime. For the rural area, this has meant a 
slow but steady process of annihilation of the 
rural specificity, the couleur locale, the plans 
of systematisation of the Romanian commu-
nist rule intended to wipe the specificity of the 
rural areas, the demolishing of the villages 
as it is well known has led to a great politi-
cal contestation from the Western countries 
which have initiated then the project of salva-
tion for the Romanian villages (Operation vil-
lages roumaines). Besides the humanitarian 
help, this connection between Romania and 
other Western countries has been of real help 
after 1989, as in most cases the networking 
was very important in the establishment of 
economical and social contacts with the “new 
world”. 

After 1989, Zetea as almost all the other 
Romanian villages has gone through the 
transitional period marked by the economical 
and political structural changes. The de-in-
dustrialisation as well as the de-collectivisa-
tion has led to an economic involution as the 
economy of Zetea was strongly related to that 
of the urban Odoreheiu Secuiesc, the village 
being in the attraction of the town. The pe-
riod between 1990-97 can be considered a 
period of economic recession, followed by a 
massive out-migration of the younger active 
population, mainly to Hungary

The only industry which traditionally had 
existed in the region is that of forest industry. 
In the 17th century the village of Zetea had re-
ceived privileges from the Transylvanian king 
of Bethlen Gábor because the locals were not 
only exploiting the forest, but also were carv-
ing wood and there were many good crafts-
men at that time [5].

This industry has been revitalised after 
1989, and the nearby forests have been in-
dustrially exploited. Besides the benefits for 
some people it seems that on long-term this 
has proved to have negative effects as those 
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tourists who traditionally came for the wilder-
ness of the forests went to other villages.

3.2 Development of tourism in Zetea

As I have mentioned in the introduction I 
would like to present a success-story of a 
locally-based tourism service. As in every 
other market-based economic activity, we 
might speak about the supply and demand 
aspect. But before speaking of the develop-
ment of that supply (the offered services “to 
be sold” by the locals) and the demand (the 
expectations of the potential tourists) side I 
will briefly speak about the Butler’s curve [6] 
and the temporal distribution of this curve in 
Zetea. Butler has elaborated a theory of the 
way tourism develops along the time, starting 
with the:
1. The spontaneous phase:
o	In the first years (mainly in the early 

nineties) practising tourism was not a 
conscious choice for the rural people, it 
was more of a non-authorised (invisible) 
form of rural tourism(1991-97);

o	Target-groups and guests were in this 
period people with a lower income-sta-
tus or those who staid only for a few 
nights

o	At policy level: lack of supporting institu-
tions and financial measures

2. The transitory phase:
 The number of guests and hosts has 

grown, in the economic activity of the 
household/host the incomes from tourism 
begin to be more significant;
o	Hosts invest much more to increase of 

the quality of services and develop a 
specific strategy in attracting different 
types of tourists (marketing-phase has 
started before);

o	On policy level there is a growing inter-
est in investing in the improvement of lo-
cal infrastructure; favourable credits for 
rural tourism enterprisers;

o	For local and central authorities the de-
velopment of rural tourism has turned 
into a priority of rural and regional de-
velopment (1995-2000); 

3.  Developed phase:
o	From 2000 there is a more compact 

strategy where we can see institutions-
the local and central associations for the 
rights and interests of enterprisers (the 
Romanian Agency for the Development 
of Rural Tourism) which have a greater 
influence in the tracing of economic and 
political measures;

o	This agency on a regular basis organis-
es courses/training for those enterpris-
ers who are in the business or want to 
start one;

o	Local hosts have associations which 
permit to make a common strategy-leaf-
lets are redacted presenting all of the 
hosts: competition is replaced by coop-
eration;

o	Infrastructure and the quality of services 
is much better, there is a more specific 
supply regarding the demands of the 
target-groups (mainly lined out in the 
transitory phase).

What seems to be specific for the tourism 
in the village is the way the culture economy 
has developed. The local entrepreneurs who 
run a business in tourism have realised that 
they have to make supplies for all (or almost 
all) types of potential tourists and can exploit 
the “traditional” barriers and also possibilities 
in the “production of their services” [7].

So most of them have included in their 
offers the mountain tours in the remained or 
untouched forests, and in the villages of the 
municipality that are situated far away from 
the road they organise the transportation. Still 
there are tourists who mostly in summertime 
come and walk by foot sometimes 15 or more 
kilometres with their backpacks. This catego-
ry can be labelled as the “low‑benefit” tourists, 
mostly young people (students and young in-
tellectuals) who come in groups and are not 
so pretentious but who are more interested 
in the maintenance of the original landscape. 
They do not consume too much but if we look 
on long-term they are the ones who make the 
less impact of the natural environment.

For the other categories the local entrepre-
neurs have made a more variate offer: besides 
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the lovely landscape they can enjoy the local 
foods and see the local craftsmen(some of 
them have re-learned crafts as blacksmiths, 
gate-carvers, etc.) working. The distribution of 
these tourists by categories and provinience 
is much more variate: they come from abroad 
(mainly from Hungary or from Western Euro-
pe) and they are the ones who are the “buy-
ers” for higher quality of services(meaning the 
level of confort) and who spend more money 
during their stay.

There would be much to be said about the 
local network of entrepreneurs who are very 
well organised, but I would like to stop at the 
types of barriers and possibilities of tourism, 
even though the role of the local community 
in their development is crucial. I would like to 
enumerate the classical barriers which in the 
case of the locals is turned into a possibility, 
and this recalls especially to physical infrast-
ructure. The poor quality of roads and com-
munication networks might be a barrier to 
many tourists but as the last decades have 
shown, there is a category which is a “buyer” 
for those “idyllic”, unchanged landscapes that 
have “escaped” modernisation. 

4	 conclusIon

The development of tourism and the distinc-
tion between the possible barriers and pos-
sibilities must be handled with care. What 
seems to be a barrier to some types of serv-
ices (poor infrastructure) as was shown in the 
example of Zetea is a possibility for the more 
remote areas, where tourists come exactly to 
enjoy the unaltered rural landscape and the 
flora and fauna.

So when elaborating different develop-
ment strategies for the upbringing of the 
mountain tourism we might handle carefully 
the categories of barriers and possibilities, 
because destroying the “classical barriers” 
by modernising the landscape and improving 
the quality of roads could also lead to a loss 
in the supply of the local tourism offers and 
what seems possibility for some categories 
as mentioned above can turn into barriers 

for others. A possible solution should be the 
inventory that should be made in the phase 
of production of local tourism services to be 
sold: what can be attractive to a type of cat-
egory will not be agreed by other categories 
of tourists.

And as I have mentioned above, the last 
twenty years have shown that the social rep-
resentation of nature has changed, and the 
complex relation between society and nature 
has been re-evaluated. So academics as well 
as the political actors should re-consider the 
way we relate to nature, meaning we should 
not try by all means to transform the natural 
environment purely because for some of us 
this would be more comfortable but try to 
maintain the unchanged landscape. And as 
the above example has shown this can also 
be a resource for development.
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1	 IntroductIon

Located close to urbanised and popu-
lated regions, the Walloon forests 
(540,000 ha; woodland rate: 32 %) are 

visited by local people and tourists. The im-
portance of forest recreation is nevertheless 
very different from one forest to another, con-
sidering woodland rate, types of ownerships, 
road accessibility and proximity of urban and 
tourist centres.

The number of visits in all the Walloon 
woodlands is an important indicator to con-
sider in a multi-purpose forest policy but it is 
particularly difficult to estimate it at a regional 
level by counting [JacsMan, 1991], Taking re-

sults from different surveys (telephone sur-
vey and face-to-face interviews) into account, 
a GIS has been elaborated and a model has 
been built to estimate the annual number of 
visits for each forest in Wallonia. The model 
of potential use [sKoV-petersen, 2001] makes 
the distinction between local visitors, one-day 
tourists coming from the neighbouring re-
gions and tourists staying at least one night 
in the region.

The sub-model presented here deals with 
local visitors and one-day tourists.

2	 Methodology

The steps in the elaboration of the model 
are:
- the determination of the population con-

cerned by forest recreation and the esti-
mation of the number of visits which will be 
spread from each departure point;

- the use of a drive time decay function to 
estimate the distribution of visits within 

A regional travel model for predicting 
the number of visitors in forests: 
application to the Walloon region
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Abstract — The Walloon forests are visited by local people and tourists but the importance of forest recreation 
is very different from one part of the Region to another. As it was particularly difficult to obtain quantified informa-
tion by counting, a model has been built by GIS and taking results from different surveys (telephone survey and 
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a series of service area polygons corre-
sponding to different travel time classes;

- and the distribution of the visits among 
woodlands inside each service area poly-
gon.

2.1 Number of visits and departure 
points

The number of visits from each centre of 
population (departure point) located in Wal-
lonia and the neighbouring areas (in a buffer 
zone of 50 km) has been estimated consider-
ing frequencies of visits obtained by surveys. 
A telephone survey [colson, 2006] has pro-
vided the proportion of local people visiting 
forests at least once a year. This proportion 
is correlated with the woodland cover. An-
other regional survey [colson, 2007] which 
was carried out through face-to-face inter-
views (40 study areas all across the region; 
4000 interviews collected at the end of the six 
successive periods) provided the frequency 
of the visits of people interviewed in forests. 
This second survey distinguishes local peo-
ple and people coming from the neighbouring 
countries. This distinction enables to consider 
the differences of behaviour existing between 
local people and one-day foreign tourists.

With these data, the number of visits in for-
ests has been calculated for all people living 
in the Walloon region or inside the territories 
located at less than 50 km from the border of 
the region (Flanders and the Brussels region, 
North-Eastern part of France, Grand-Duchy 
of Luxembourg, Western part of Germany 
and South of The Netherlands). 

2.2 Travel

From each departure point (villages, cities), 
a decay curve [Ode and Fry, 2006] based on 
travel time has been applied to predict the 
number of visits through all Walloon forests. 
This curve has been obtained from the face-
to-face interview survey and is the same for 
the visitors of all countries (Table 1).

TABle 1: 

TrAvEL TimE dEcAy curvEs By forEsT covEr 
cLAssEs

Travel time 
classes

Forest Cover

tmin tmax <20 % 20-39 % 40-59% >60 %
0 15 min 31 % 50 % 57 % 48 %

15 min 30 min 33 % 34 % 30 % 40 %
30 min 45 min 14 % 8 % 8 % 7 %
45 min 60 min 9 % 4 % 3 % 4 %
60 min 75 min 5 % 3 % 1 % 1 %
75 min 90 min 5 % 1 % 1 % 0 %
90 min 120 min 3 % 0 % 0 % 0 %
120 min 180 min 0 % 0 % 0 % 0 %

Total: 100 % 100 % 100 % 100 %

Nevertheless, a travel time penalty has 
been considered for people coming from 
outside of Wallonia (which can be called a 
“crossing border effect”).

Another correction factor has been elabo-
rated to consider only the visits that take place 
in the Walloon woodlands. This has been 
done by calculating the proportion of forest 
included in the service area polygon of each 
departure point that are respectively within 
and outside Wallonia. This differentiation was 
carried out using the CORINE landcover map 
[European Environment Agency, 2000].

As the number of access points in forests 
is particularly high, an intermediate level has 
been created: target points. Those points are 
located on road segments that cross wood-
lands in such a way that the minimum dis-
tance between 2 target points is not below 
500 meters. 

A second level is dealing with woodlands 
located around these target points.

A road network database was used to 
calculate the travel time from each depar-
ture point to each target point. These travel 
times have been computed by using specific 
network analysis tools: Cost matrix function 
from ArcGIS 9.2 and Route calculate method 
available in the routine library of Microsoft 
MapPoint 2004. The output takes the form 
of an Origin Destination matrix in which the 
travel time of each combination “departure 
point / target point” is stored.
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2.3 Distribution of visits throughout the 
Walloon woodlands

As the travel time is not the only factor which 
influences the target selection, an attraction 
function [de Vries et al, 2004] has been add-
ed to the model. 

The attraction function is based on:
- the afforestation rate: we consider that 

people who visit forests take into account 
the wooded character of the region and 
thus the afforestation rate;

- the urbanisation rate around each target 
point: we make the hypothesis that, for 
high travel time classes, a high urbanisa-
tion rate decreases the attraction of sur-
rounding forests;

- the capacity of accommodation for tourists 
around the target points: with the hypoth-
esis that the importance of accommoda-
tion for tourists around the target points 
reflects the attractiveness for all types of 
public visiting a  wooded area;

- the density of access roads around and in-
side the woodlands: we make the hypoth-
esis that the number of entrance points of 
a woodland has a big influence on its ac-
cessibility and thus on its annual number 
of visits;

- and a forest recreation level obtained by 
a qualitative survey: a regional map has 
been obtained from a qualitative survey 
[Colson et al., 2008]. Managers of the Wal-
loon forest service were interviewed and 
they evaluated the level of visiting of each 
Walloon woodland with a four-level-quali-
tative scale. This survey brought to identi-
fying forest recreation hotspots throughout 
the Region. This regional map was used in 
the attraction function.
A computer simulator has been developed 

to integrate all the parts of this model. It ena-
bles to test different scenarios with different 
sets of values for the attraction function and 
the correction factors. This simulator is built 
in Visual Basic for Application language in Mi-
crosoft Excel environment. All the data (input 
data and results) are stored in specific ESRI 
Personnal Geodatabases. 

A serie of 50 scenarios has been tested, 
all the parameters values being fixed manu-
ally. Those scenarios have been compared 
considering the repartition of the total number 
of visits within the 3 main categories of rec-
reationists: (i) from Wallonia, (ii) from the rest 
of Belgium, (iii) and from abroad. This com-
parison is made on the 40 study areas  for 
which the simulated repartition can be com-
pared to the repartition observed during the 
regional survey.

3	 results

The list of departure points contains a total 
of 11,926 villages and towns corresponding 
to 17,300,000 inhabitants. The distribution 
of this population by region or countries is 
the following: Wallonia 19 %, other parts of 
Belgium 40 %, France 22%, Germany 11 %, 
Netherlands 5 % and Grand-Duchy of Lux-
embourg 3 %.

A total of  5,857 target points have been 
identified for 5,179 woodlands (mean area: 
104 ha, stdev: 290 ha).

One of the best tested scenarios is pre-
sented below. 

The total annual number of visits spread 
through all the Walloon woodlands is 
90,700,000.

The scenario gives a distribution of visits 
by public provenance quite similar to the one 
coming from the regional survey (table 2).

TABLE 2: 

compArison of disTriBuTion By provEnAncE 
oBTAinEd By survEy And By simuLATion

Population Regional survey Model
Walloon Region 83.4 % 83.6 %

Flanders and 
Brussels

10.0 % 11.0 %

Neighbouring 
countries

6.7 % 5.4 %

Total 100 % 100 %

The spatial distribution of the visits pro-
duced by the model for this scenario shows 
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that about 40 % of the Walloon forest is con-
cerned by a annual number of visits less than 
50 per hectare.

Figure 1: Distribution of the Walloon forest by classes of 
annual number of visits per hectare by woodland

The map obtained with this scenario shows 
that the highest annual number of visits per 
hectare concerns mainly the woodlands lo-
cated in the north of the region. The southern 
part is in fact less populated and more con-
cerned by tourists which aren’t considered in 
the sub-model presented in this paper.

4	 conclusIon

Considering the difficulties to provide effec-
tive counting of the annual number of visitors 
for the whole Walloon forest, a simulation 
model appears to be an interesting approach 
to give a good overview of the forests for 
which recreation activities are more relevant 
and have to be taken into account in forest 
management plans.

This model also provides data particularly 
interesting for calculating the regional value 
of forest recreation using, for example, the 
Travel Cost Method.

Nevertheless, difficulties encountered in 
the estimation of the parameters of the at-
traction function show the complexity of the 
problem due to, in particular, the mixing be-
tween local population and one-day tourists 
and the heterogeneity of forest recreation at 
regional level.

This problem could be solved by a calibra-
tion phase of the parameters of the attraction 
function. This could be done by using some 
appropriate optimization techniques [doHerty 
and JoHnston, 2003].

Figure 2. Annual number of visits by woodland in the Walloon forest
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1	IntroductIon

It is well known that large numbers of visi-
tors in nature area increased the burden 
on the management of these areas. Qual-

ity of these areas might be affected in several 
ways. Besides effects on the ecological qual-
ity of the area through disturbance by people 
also the recreational quality might be affected 
by crowdedness, noise, and differences in 
recreation behavior as found for example in 
situations where mountain bikers or horse 
riders meet walkers. Crucial to understanding 
the effects of visitor behavior on both ecologi-
cal and recreational qualities is knowledge 

about the movement behavior of visitors and 
the relation with its current socio-spatial en-
vironment. Although established frameworks 
exist explaining these relations [1-3] aspect 
like behavior of individuals in relation with their 
physical environment, interaction amongst 
individuals and differences in behavior as a 
consequence of intention and activity are still 
difficult to measure and analyze. 

The use of easily available GPS systems 
and positioning based on mobile phones en-
able for additional methods to analyze  move-
ment behavior compared to the more tradi-
tional methods applied in recreation research 
(predominantly surveys). The research pre-
sented here aims to explore the additional 
value of using the “moving objects data” 
resulting from tracking people with GPS or 
other location aware devices such as mobile 
phones.

As already pointed out by [4]  the move-
ment behavior of people is strongly influence 
by the various constraints imposed by their 
environment and their capabilities. Recon-
structing movement behavior from moving 
objects i.e. spatial temporal recordings  might 
provide additional information to recreation 
researchers as well as policy makers. Cur-
rently research efforts in this field are directed 

Recognizing patterns of movements 
in visitor flows in nature areas
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Abstract — This paper presents some approaches for geo-spatial analysis of movement behavior of visitors 
of recreational areas. The approaches are bases on the use of moving object databases containing Temporary 
Annotated Sequences (TAS). The TAS result from the use of GPS or mobile phones for tracking visitors. Two ex-
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were tracked using a GPS device. Based on these GPS recordings their trajectories have been reconstructed. 
The relation between the type of landscape in terms of openness and the speed of movement have been ana-
lyzed. Additionally a similarity analyses based on Fréchet analysis shows clusters of movements. 
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to visual analytics i.e. the exploration of visual 
(graphical) representations of data using in-
teractive visualization tools [5] and Geo-
graphical Knowledge Discovery [6]

2	 theory

2.1 Temporary Annotated Sequences 
(TAS)

Movements of objects trough space gener-
ally are recorded using TAS. In general a 
TAS consist of  the minimum tuple: <id, x, 
y, t>. The id is an unique identifier, x, and y 
are spatial coordinates in some coordinate 
system and t is the data timestamp of the 
recording [7] resulting from objects (visi-
tors) moving through a geographical space. 
These visitors might either broadcast their 
Space Time (ST) positions (mobile phones), 
store their ST positions (GPS, navigation 
devices), or allowing their ST position to be 
monitored (for example RFID).

2.2 Trajectories

Based on TAS the paths followed by the 
visitors can be reconstructed. Such a re-
construction of followed paths is generally 
referred to as geo-spatial lifelines or  tra-
jectories [8].

A trajectory by definition is a subset of 
the total recordings describing a visitor’s 
movement. Each trajectory knows a begin 
and end and mostly a number of stops (and 
starts). The definition of a stop mainly de-
pends on the scale of analyses. The ques-
tion if a temporary non-movement is the 
begin or end of a trajectory or just a stop 
depends on the goal of the analysis and the 
related spatial and temporal resolutions. 
Same counts for the question if a TAS is 
just a ST-point in the geo-spatial lifeline or a 
stop. For example the question if waiting for 
a crossing or a traffic light a stop or just a 
part of the trajectory can only be answered 
in the context of a crisp defined goal of 
analysis. 

2.3 Characteristics of trajectories

Once trajectories have been constructed 
various characteristics of the movements 
of visitors can be analysed. Trajectory 
characteristics can be divided into char-
acteristics based on a single trajectory 
and characteristics based on multiple tra-
jectories. Single trajectory characteristic 
are, speed, acceleration, shape, number 
of stops and stop duration. Multiple trajec-
tory characteristics are, amongst others:  
density in space and or time i.e. how many 
trajectories are within a certain time inter-
val within a certain distance of each other,  
and interactions; how many trajectories in-
teract in space and time. Interactions are 
for example crossing or convergent, diver-
gent or parallel movements of trajectories 
within the same period and area. 

3	 dwIngelerveld	case

To demonstrate the use of TAS and tra-
jectories a number of analyses have been 
carried out using a GPS-tracking dataset 
of visitors of the Dwingelderveld National 
Park (DNP). This Dutch nature area – con-
taining 3700 ha and situated in Drenthe, 
a province in north eastern Netherlands 
– was chosen because of its recreational 
attractiveness and ecological quality. The 
area is ecologically important as it is the 
largest wet heath land area in Northwest 
Europe (1550 ha). The heath land area is 
bordered by forest (2000 ha). The DNP is 
also a Natura2000 area, which means it is 
part of a European network of important 
nature conservation areas. The DNP re-
ceives at least 1.6 million visitors yearly. 
It is a typical Dutch nature recreation area 
with an extensive recreational network 
for both short strolls (60 km marked trails 
that are each less than 7 km in length) 
and long walks, for cycling (“normal”, rac-
ing, mountain biking) and for horse riding. 
During a study amongst 399 visitors of the 
DNP in August 2006 detailed tracks where 
recorded using
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Garmin GPS devices. Fig. 1 shows 
a small excerpt of the complete dataset 
of the total  survey consisting of  about 
142000 TAS. Fig. 1 shows also some er-
rors in the data due to false GPS record-
ings. Especially under forest or near tall 
buildings GPS positioning is rather inac-
curate and non-stable due to poor satellite 
reception and multipath reflectance. Of the 
399 collected GPS tracks only 311 (78%) 
were complete. Additionally GPS outliers 
were removed by only considering record-
ing within 25 m at each side of the paths in 
the path network. 

Fig 1: Part of the Dwingelderveld dataset showing the 
TAS en constructed trajectories

4	 analyses

To demonstrate how the mentioned tra-
jectory characteristics might help getting 
insight in the movement behaviour of visi-
tors the following are calculated:
1. Walking speed in relation with the 

openness the type of landscape
2. Similarities amongst various trajecto-

ries. 
All analyses are carried out using the 

standard ESRI ArcGis 9.2 software. For 
reconstructing trajectories from the TAS 
an additional plug-in (HawthTools) was 
used for reasons of convenience   

4.1 Walking speed

As most of the visitors (65%) tracks in 
DNP follow marked trails, we expect spe-
cific landscape preferences of minor influ-
ence. However, interesting to know would 
be the influence of the type of landscape 
on the visitors’ movement behavior (in this 
case the walking speed). To be able to an-
alyze this a dataset have been prepared 
showing for all walking paths in the DNP 
the visibility of landscape  for each paths 
segment (Fig2) [9]. These visibility was 
classified in 4 landscape types: closed, 
open, boundary and mixed. Based on 
the trajectories the speed between each 
TAS was calculated and combined with 
the classified paths network using GIS 
based procedures. The resulting dataset 
provides a detailed insight into the speed 
at all segments of the path network (see 
Fig. 3)

Fig 2: Part of the dataset showing the openness of the 
landscape based on the visible areas (m2) from a path 
(calculated at a 50 mtr. Interval)
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Fig 3: Part of the dataset showing the average speed at 
the followed paths

Fig 4: average speed on the paths for each landscape 
type (-1 = closed, 0 is boundary, 1 = open, and 2 = 
mixed). Stand. dev. respectively 1.64, 1.74, 1.93, 1.82

Next, using these two datasets the aver-
age speed for each path class was calcu-
lated showing the effect of the landscape 
difference upon the movement speed of the 
visitors (Fig. 4). Although the differences are 
not very high and the observed standard 
deviations rather high this type of analyses 
might provide insight in the effects of land-
scape upon movement  behavior. At this 
moment the topographical map was used to 
generated the landscape typology. A more 
targeted analyses and validation of the da-
taset, with respect to the openess would 
probably lead to a better results. Additionally 
the used GPS device performed rather poor 
under forest cover leading to fluctuation in 
speed as a result of inaccurate positioning. 
Especially walking speeds as in this case 
this leads to relative high deviations. 

4.2 Datamining 

A second type of analyses demonstrated 
here  that allows for insight into the move-
ment behavior of visitors is finding patterns 
in data using data mining techniques. Fig. 5 
shows the result of a cluster analyses based 
on the Fréchet distance,  a distance measure 
that accounts for the continuity of the trajec-
tories.[10]. For the clustering we used k-me-
doids algorithm [11] with as similarity

measure the discrete Fréchet distance. 
Many applications consider the Fréchet dis-
tance for curves as a good measure for simi-
larity between polylines (i.e., traces of trajec-
tories). Because of the high computational 
cost of this distance measure the ``less cor-
rect’’ derivate for polylines, called the discrete 
Fréchet distance is used. 

Clustering based on similarities can reveal 
various modes of use of an area in terms of 
frequently followed routes, and recreational 
pressure on certain parts of an area. The  4 
clusters shown in Fig. 5 are based on visitors 
who stated not to follow a predefined route 
(browsers). 

The clusters show links with the parking 
areas that define in most cases the begin en 
ends of the trajectories. This type of similar-
ity analysis seems to be especially relevant 
for discovering patterns in movements of free 
moving visitors or movements over dense or 
large networks of paths.

Fig 5: results of the discrete Fréchet similarity analysis 
(4 clusters) for routes followed by browsers (entire study 
area)
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5	 dIscussIon

The techniques shown in this paper are an 
illustration to show the use of moving object 
data for additional analyses of visitors behav-
ior. It provides techniques to explicitly include 
environmental characteristics into analyses 
of movement behavior. There is however, the 
need to test and validate these type of ana-
lyzes for their practical applicability in recrea-
tion research. A complicating aspect at this 
moment seems to be the quality of current 
GPS recordings. They often are unstable, 
hampering the tracking of the subtle differ-
ences in movement behavior in individual tra-
jectories. They easily get blurred in the noise 
caused by inaccurate measurement of GPS. 
The launch of the Galileo network (expected 
around 2011) will probably offer a better ac-
curacy combined with a better performance 
in forest areas.  

Data mining techniques like similarity 
matching and clustering offer additional in-
sight in the general spatial and/or temporal 
patterns of movements cause by visitors. 
Managers and policy makers can use these 
patterns to increase their insight in the use of 
an area in different periods. However,  before 
these techniques successfully can be applied 
additional research is needed into the relation 
between movement, environment and result-
ing patterns. There is a strong need for the 
development of concepts and methods that 
relate data-oriented models commonly ap-
plied in data-mining, the spatial modeling of 
geo-science and social models used in rec-
reation research. 
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1	 IntroductIon

Insight and understanding of visitor use, 
including temporal and spatial distribu-
tions, is necessary for sustainable rec-

reational use and effective park manage-
ment. The Netherlands is the third most 
densely populated country in the world (af-
ter Vatican City and Bangladesh) with con-
sequently high recreation needs. The 20 
National Parks in The Netherlands are fac-
ing increasing visitor numbers every year 
and expect this trend to continue. Together 
they form the core areas basis of the Dutch 
national ecological network. 

Although the exact negative impacts of 
recreational visitation are difficult to monitor, 
the general notion is that recreation nega-
tively impacts ecological values. However, 
the objectives of Dutch national parks focus 
not only on the protection and development 
of nature and the landscape, but also on out-
door recreation.  

Nature managers can influence recrea-
tionists’ spatial behaviour by several ‘steering 
measures’. Those measures differ from one 
another on two dimensions: the impact on 
the recreationist’s sense of freedom and the 
character (social or physical) of the measure.  
In this paper we focus on the physical envi-
ronment, including physical measures such 
as the marking and the placements of con-
centration points. Although in recent decades 
the role of the physical environment (or con-
text) in influencing individuals’ behaviour has 
gained a lot of attention among researchers, 
most of this research is from a phenomeno-
logical perspective [1]. The limited number 
of published studies on the influence of the 
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physical environment on physical activity fo-
cus mainly on urban environments (e.g. [2], 
[3]) and health issues [4], [5].  

The aim of this paper is to explore the im-
portance of physical features in a protected 
natural environment for recreational walking1. 
We will begin with a presentation of four envi-
ronmental values that help categorize physi-
cal features. Next we will describe the meth-
od of collecting and computing data for our 
study area, Dwingelderveld National Park, 
in the north east of the Netherlands. We will 
conclude with an analysis of important land-
scape features for hikers that are relevant for 
protected nature area design and manage-
ment. 

2	 theoretIcal	context	

Lengkeek et al. [6] introduced four concepts to 
analyse human-environment relationships:
•	 Use value: instrumental or economic val-

ue, this value refers to human function and 
use of environment;

•	 Experience value: this value refers to stim-
uli for the perception of the environment 
and its evaluation in terms of beautiful or 
ugly, hilly or flat, etc.;

•	 Narrative value: this value refers to the  
specific stories and interesting facts about 
an area or elements in an area; and

•	 Appropriation value: the intensity of being 
mentally attached to the environment.
While the first three values can be linked to 

elements in the physical environment, the ap-
propriation value is a strong (personal) emo-
tional bond – also known as place attachment 
[7]. As a result we focus in this paper on the 
use, perception and narrative values only that 
may be ascribed to a protected nature area. 

3	 Methods		

3.1 Study area

Dwingelderveld National Park (DNP) is a na-
ture area in the north eastern part of the Neth-
erlands. It contains 3,700 ha and consists of 
wet heath land (1550 ha) and a mixture of 
native deciduous and pine forests (2000 ha). 
The DNP receives 2 mln day visitors yearly. 
It is a typical Dutch nature recreation area 
with an extensive recreational network for 
both short strolls (60 km marked trails that 
are each less than 7 km in length) and long 
walks, for cycling (‘normal’, racing, ATB) and 
for horse riding.  Visitors to DNP are obliged to 
confine their hikes to only designated paths. 
A follower of a ‘marked trail’ is one whose vis-
it takes place on a trail that is identified and 
designated by managers. We use the term 
‘browsers’  for people who explicitly state that 
they did not follow marked trails. 

3.2 Data collection2

A survey was carried out to investigate re  
creational use in DNP. The survey consisted 
of two instruments: (1) a questionnaire to 
explore visitor characteristics and (2) a geo-
graphical position system (GPS) device that 
was carried by the visitors during their visit. 
The GPS registered their spatial behaviour. 
The survey population was targeted at hik-
ers as they form the largest part of visitors to 
Dutch National Parks. 

Visitors have been asked to participate in 
the research at five different entrances in the 
park: two main entrances close to a visitor or 
information centre, and three smaller ones. 
The survey was carried out during 7 days 
(weekend and working days) in spring and 
summer in 2006. The total research sample 
consists of 461 hikers, including as many 
men as women (age 17-85 years). The re-

————————————————
1 This paper is part of the PhD project of Ramona van 

Marwijk that aims to theoretically and empirically 
ground relationships between the value of landscape 
characteristics and patterns of visitor use, in order to 
improve a management tool for effective ecosystem 
management (2005-2009).

————————————————
2 see [8] for detailed description of data collection
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sponse rate of the survey is 63%. A total of 
65% of the visitors walk a marked trail (so 
35% are browsers). 

3.3 Variables

Table 1 lists the set of use, experience and 
narrative value variables in this study. A 
spatial database was compiled to describe 
the physical environment if DNP. The data 
structure was based on the path network 
available for use by visitors. The variables 
were measured objectively.

Based on several resources [9], [10], [11] 
we decided to divide the environment next 
to the path segments in a fore- middle- and 
background. The foreground is the area be-
tween 0-50 meters off the path, the middle 
ground is from 50-1200 meters and the back-
ground is further than 1200 from the path. 

3.4 Data analysis 

We analyzed the data using SPSS. Without 
knowing a priori which landscape variables 
have a significant influence, we aim to con-
struct a model which minimizes redundan-
cies between them. Consequently, we ap-
plied stepwise regression which minimizes 
colinearities between explanatory variables. 
Moreover, we applied a hierarchical multi-
ple regression in which the order of entry is 
based on logical and theoretical considera-
tions. Visitor density on each path segment 
was treated as a dependent variable. As 
independent measures, we entered the use 
value variables first (without them recrea-
tion is not possible), second the experience 
value variables (that are supposed to cater 
for a general pleasurable experience), and 
third the narrative value variables (for an ex-
tra experience). 

We devised several hierarchical regres-
sion models for different subgroups of visi-
tors. In order to compare the groups, we 
calculated standard z-scores to describe 
the distribution of  standardized regression 
coefficients within a regression model. This 
permits mutual comparison between the 
groups.

TABLE 1

indEpEndEnT vAriABLEs usEd in ThE sTudy

Mode of measurement Scale
Use value variables

Connectivity
To how many other paths does this path 
connect? Total N

Path density Path segment length /adjacent area m/m2 

Pole path Is the path part of a designated pole route?
1-no; 
2-yes 

Leaflet path
Is the path part of a designated leaflet 
route?

1-no; 
2-yes 

Surface Is the path unpaved or paved?

0=un-
paved, 
1=paved

Length Path segment length Meters 
Bench/picnica Total number of benches/picnic Total N
Signposta Number of signs Total N
Distance to parking Network distance to nearest parking area Meters

Experience value variables

Sinuosity
Path segment length /Euclidean distance 
between start & end points m/m

Width What is the width of the path?
0 <2m
1= >2m

Slopea % area slope >12% Percentage
Facilitiesa Total number visitor facilities Total N
Watera % area water Percentage
Forestv % area all forest Percentage
Heatha % area heath Percentage
Old foresta % area forest >80yrs Percentage
Young foresta % area forest <40yrs Percentage
Open foreground Foreground % area in open cover Percentage
Open middlegroundb Middleground % area in open cover Percentage
Open backgroundc Background % area in open cover Percentage
Expressway d Distance to expressway Meters
Regional 
Hwy d Euclidian distance to regional highway Meters
Cateringe Distance to catering Meters

Narrative value variables
Radiotelescopee Distance to radio telescope Meters
Sheep farm northe Distance to sheep farm North Meters
Davidsplassene Distance to Davidsplassen Meters 
House Benderse Berge Distance to House Benderse Berg Meters
Lookout holtveene Distance to Lookout Holtveen Meters
Sheep farm southe Distance to Sheep farm South Meters
VC southe Distance to visitor center south Meters
VC northe Distance to visitor center north Meters

a In near path environment (<50m) (=foreground)
b from 50-1200 meters from path (=middleground)
c Further than 1200 meters from path (=background)
d Measured in Euclidian distance (the Euclidian distances 
to expressway and regional highway are added because 
they are expected to form a disturbance factor) 
e Measured in network distance 
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4	 results

From the questionnaire we learned that 65% 
of the walkers walk a marked trail. Therefore, 
we expected pole paths (coloured poles mark 
the route) are important variables.

TABLE 2

sTAndArd z scorEs of  visiTor dEnsiTy 
rEgrEssEd on usE, ExpEriEncE & nArrATivE 

vALuE vAriABLEs for ALL visiTors & BrowsErs

 All visitors Browsers
r2 0.53 0.29

Use value variables
Pole path 2.75 1.03

Distance to parking -1.47 -1.78
Leaflet path 0.47 0.46

Bench/picnica .29 1.05
Experience value variables

Facilities 0.45 0.79
Background open -0.79 -

Dist reg hwy 0.43 0.70
Narrative value variables

Benderse berg - 0.55
Lookout Holtveen -.75 -
Sheepfarm south - -2.48

VC south -1.15 -

Table 2 shows that indeed pole path is 
the most important variable in forecasting 
visitor density on paths (z-score of 2.75). 
However, pole paths are less important for 
browsers. A second strong variable is the 
network distance to the parking. The nega-
tive number indicates that people tend to 
stay in the relative vicinity of the parking. 
The same accounts for the sheepfarm for 
the browsers and the visitor centre for all 
visitors. To a lesser extent the vicinity of 
facilities is an important variable for both 
groups. 

Table 3 shows the two most important 
variables for regression models. Pole paths 
are most important at the first parking area. 
They are less important for the parking 
area 2 (Fig. 1 and 2), where a large part of 
the visitors only visit the sheep farm and do 
not follow a marked trail. Moreover, visitors 

tend to stay more in the vicinity of parking 
area 2 than area 1. 

TABLE 3

standard z scores of  Visitor density 
regressed on two Most iMportant VariaBles 

for fiVe parKings

Parking 1 2 3 4 5
r2 0.33 0.33 0.28 0.21 0.19

Pole path 2.46 0.96 1.50 0.93 1.05
Parking -1.33 -2.32 -2.02 -2.06 -2.17

1 Large parking, very accessible (along highway)
2 Large parking, less accessible, close to visitor centre and 
sheep farm
3 small parking, no facilities close by
4 small parking, 
5 small parking, small parking, 

Fig. 1. Visitor distribution from parking 1 (large, very 
accessible)

Fig. 2. Visitor distribution from parking 2 (large, less ac-
cessible)
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5	 dIscussIon	and	conclusIon

The regression models showed the impor-
tance of the use value variables ‘pole path’  
and ‘distance to parking’. However, the expli-
cative power of the model for browsers is less 
than that of the model for all visitors (which 
includes marked trail followers). Experience 
and narrative value variables tend to be less 
predictive of visitor density . People tend to 
visit whatever is in their reach. These find-
ings are important for nature managers and 
researchers. First, nature managers should 
clearly communicate the recreational pos-
sibilities for each parking area to the pub-
lic. Second, simulation modelers should be 
aware if the low importance of spatial goals 
(such as specific facilities) in predicting be-
haviour. Marked trail and the placement of 
parkings are the major influences. 
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1	IntroductIon

WebParkSNP has been developed 
during the European Union re-
search project “WebPark – Geo-

graphically relevant information for mobile 
users in protected areas” (2001-2004) [1]. It 
is a Location Based Service (LBS) applica-
tion known as mobile guide according to 
Raper et al. [2] providing broad information 
about the Swiss National Park. Additionally to 

more than 400 Points of interest (POI),  Web-
ParkSNP offers different search functions like 
the location-based “what’s around me” or the 
search by terms functions, interactive maps 
and self‑updating elevation profiles indicating 
the user’s position and calculating time and 
distance to the end of the hike, keys for flow-
ers, birds, butterflies and grasshoppers, a 
bookmark function, a wildfire nature trail and 
further content [3]. 

Since 2005, the WebParkSNP mobile guide 
is installed on PDAs and can be rented in 
the National Park’s Information Centre. The 
actions taken by the users have been writ-
ten anonymously to log files, which allow the 
analysis of the user’s requests and the extrac-
tion of most visited sites, all fields with a high 
research need [4]. This paper aims to give a 
first overview of how user behaviour relates 
to the topography of the Swiss National hik-

How does topography influence the 
use of the mobile guide WebParkSNP 

in the Swiss National Park?
Antonia Eisenhut, Ruedi Haller, Jonathan Raper

Abstract — Since 2005, the Swiss National Park offers a mobile information system called WebParkSNP which 
provides content about the users surroundings using smart phone services and GPS. Up to now, little is known 
about the use of Location Based Services (LBS) by visitors of remote and protected areas and about the contents 
they are interested in. WebParkSNP logs time, location and content of each action the user conducts. Contents are 
not only pushed but can be accessed from every location. With the consent of 419 users, WebParkSNP’s log files 
of the summer season 2007 have been analysed in order to compare the user’s actions with the topography of 
the Park. Topography is composed of specific places (vegetation classes, aspect, and slope of the trail), facilities 
(resting areas, huts) and viewpoints. The results show that clustering of access occurs on steeper slopes, within 
facilities, and on viewpoints on certain routes. The content accessed differs between facilities and other places. 
Nevertheless, these patterns are not only determined by topography but also by behavioural aspects; the use of 
the guide depends on the daytime and on the distance from the starting point of the walk as well. These results 
allow the evaluation and improvement of LBS concerning content and locations. In addition, conclusions can be 
drawn about the development and improvement of other offers in the Park. Further analysis and the integration of 
other visitor surveys like census and questionnaires will show the potential for more general insights into visitor 
behaviour in protected areas.

Index Terms — Location based services, Swiss National Park, Visitor management, Visitor monitoring
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ing trail network, on the facilities on offer and 
on the distance to the start point of the hike. 

2	 Methods

2.1	 Study	area

The Swiss National Park (SNP) occupies an 
area of 170 km2 between the Müstair Valley 
and the Engadine at the Eastern edge of 
Switzerland. Classified as IUCN level 1 [5], 
visitors are only allowed to enter the Park on 
21 marked hiking trails of alpine and high al-
pine character with a total length of 80 km.

2.2	 Data	logging	and	analysis

Each action that a user performed (n actions 
= 78’348) on a device during the summer 
season 2007 was logged and written in a text 
file. The coded values were then written into 
a database and analysed with ArcGIS and 
SPSS. 

Specific places are defined by the vegeta-
tion class, the aspect and the slope of the hik-
ing trail. A digital elevation model (4m resolu-
tion) was used to extract aspect and slope. 
Vegetation classes were derived from the 
HABITALP-Project [6]. National Park facilities 
include junctions, huts, parking lots, resting 
areas and the information centre. Viewpoints 
include the official viewpoints as indicated in 
the park’s map and other points which have 
been defined as viewpoints with the park 
rangers. 

In order to compare the user’s actions with 
the trail network of the park, a reference file 
has been created, containing one hypotheti-
cal action each 20m along the trail network 
showing the expected conditions of the hiking 
trail network. In the following, equ will refer 
to this reference file (Fig. 2, Fig. 3 and Fig. 4)

3	Results

3.1	 General	distribution

WebParkSNP has been rented 419 times be-
tween June and November 2007. Fig. 1 
shows the diurnal distribution of the recorded 
actions. The most popular time of use was 
the hour before noon (mean 11:21). 

Fig. 1. Diurnal distribution of the actions during summer 
season 2007.

The 21 trails in the SNP differ concerning 
length, difficulty and topographic factors. The 
most popular trails (Fig. 2) for the use of Web-
ParkSNP are Margunet (17), Chamanna Cluoz-
za (7), Murter (8) and Val Trupchun (1).  

Fig. 2. Comparison of the actions performed (wp) and 
the expected conditions (equ – one hypothetical action 
each 20m).
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3.2	 Specific	places

Fig. 3. Frequency analysis of a.) aspect, b.) vegetation 
classes and c.) slope of routes 1, 7, 8 and 17 (equ: ex-
pected conditions with a hypothetical action each 20m; 
wp: actions performed).

Topographic factors like aspect, vegeta-
tion class and slope have a considerable in-
fluence on the use of WebParkSNP in the field 
(Fig. 3). Since topographic factors are dis-
tinctive between trails, only the most popular 
routes (see 4.1) are included in order to avoid 
information overload.

The user clearly prefers the southern and 
western aspects to the northern ones, de-
spite the fact that they are less numerous 
(Fig. 3a).  

54.1% of the chosen trails run in the forest, 
whereas only 42.3% of the actions were real-
ised between trees. On the other hand, pas-
tures and grassland are present on 21.5% of 
the trails where 41.1% of the actions were 
realised (Fig. 3b).

Concerning the influence of slope, the 

user prefers to use the device either in nearly 
flat (< 2.33°; 24.4%) or steep terrain (> 5.12°; 
40.45%); moderate slope is relatively under 
represented (Fig. 3c).

3.3	 Facilities	and	viewpoints

The use of WebParkSNP depends as well 
upon human created infrastructure and 
perception of the landscape (Fig. 4).  96.1% 
of all the trails are not part of a park facility 
(i.e. trail forks, parking, resting areas, huts), 
but 30.5% of all the logged actions were 
realized around these facilities (Fig. 4a). 
The viewpoints show a similar pattern: Only 
3.5% of the trail net has been defined as 
viewpoints, on which 8% of all the logged 
actions have been realized (Fig. 4b). 

It is remarkable that specifically location 
based information (e.g. the wildfire nature 
trail), is not only accessed at the correspond-
ing point on the path, but also within other 
park facilities.

Fig. 4: Frequency analysis of a.) the facilities (with RA 
= Resting Area, P = Parking and NPH = National Park 
House) and b.) Viewpoints (equ: expected conditions 
with a hypothetical action each 20m; wp: actions per-
formed).

3.4	Distance	

Not only topographical and infrastructural 
factors influence the user behaviour, but 
also the distance from the starting point. 
Along Margunet trail, a sub-sample of 30 
individual logs was analysed (Fig. 5).
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Since all these users moved in the same 
direction, a clear pattern can be seen: The 
use of the device is less attractive towards 
the end of the hike.

Fig. 5: Number of actions at places along Margunet trail, 
measured in km from the starting point (Parking 9).

3.5	 Accessed	content

Content differs depending on the place the 
action is realized. As shown in Table 1, the 
difference between facility and non-facility 
access is striking: At facility locations, where 
people sit down to rest, map functions play 
a less significant role. Away from such 
places, almost 50% of the logged actions 
are related to the map.  

TABLE 1

ConTEnT ACCEssEd AT pArk fACiLiTiEs And 
oThEr pLACEs

Table 1: Content accessed at park facilities and other 
places. Grey shading marks map functions.

Content access is also related to the 
slope: The steeper the trails, the more the 
vertical profile has been checked and the 
more “What’s around me”-searches were 
performed. 

4	 ConClusion

The 2007 log files of the WebParkSNP applica-
tion have shown that the use of a LBS in a 
protected area depends on the topography of 
the study area, the park facilities, the percep-
tion of landscape and the distance to the trail 
starting point. The user prefers the sunnier 
aspects to the shadow and is much more ac-
tive above the tree line. Concerning the slope, 
the device is especially used in flat and steep 
trails, less in trail segments with a moderate 
slope. Even though facilities are limited in the 
SNP, the visitor welcomes it in order to con-
sult the application; this is also valid for points 
with an especially beautiful view. During the 
hike, the number of logged actions decreas-
es towards the end of the hike.

The content that is accessed differs be-
tween facilities where the user wants general 
information about the park and its habitants, 
and other places (i.e. regular trail sectors), 
where the user is more interested in his own 
position.

These results allow the improvement of 
existing LBS in protected areas by adapting 
the content to the topography and can be 
useful during the development of new appli-
cations. Further investigation will be needed 
to define the nature of places within the park 
more precisely, to learn about user preferenc-
es and about the adaptation of the content to 
these places.
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1	 IntroductIon

Monitoring the spatial and temporal 
patterns of human use in wildland 
settings is essential to developing 

adaptive land-use management plans.  Inter-
actions between individual recreationists and 
user groups as well as between people and 

environment are complex and multi-faceted. 
Researchers and managers would benefit 
from non-invasive methods that provide un-
biased, accurate and timely data to provide 
quantitative information on visitor use pat-
terns and the response of the environment. 
In this paper we focus on a method to moni-
tor and explore the relationships between the 
flows of visitors and wildlife in a multiple use 
landscape using remote cameras.   

Human use of linear features results in di-
rect and indirect effects to wildlife.  The nature 
and significance of the effects are a function 
of the type, timing, intensity, predictability and 
spatial distribution of the activities. In addi-
tion, the responses are highly variable across 
wildlife species and it is difficult to identify sta-

Methodological considerations for 
using remote cameras to monitor 

the ecological effects of trails users: 
lessons from research in Western 

Canada
Danah Duke, Michael Quinn

Abstract — The Livingstone River Area in southwestern Alberta, Canada is an ecologically significant area of 
public land that provides an important connection between adjacent protected areas. Most of the area is zoned for 
multiple use; which means the area is available for resource extraction and recreational activity. Recreational use 
in this area consists primarily of off‑highway vehicle (OHV) use, random access camping and fly fishing. Recrea-
tional use is largely unmanaged and increasing. The proliferation of trails and campsites has become extensive 
in the past decade. Furthermore, much of this activity is concentrated along critical riparian movement corridors 
and in sensitive montane, subalpine and alpine environments. Human use and associated linear disturbance is 
recognized as among the most significant habitat fragmentation factor limiting sensitive wildlife (especially large 
carnivores) in the region. We have developed a sampling method that employs remote digital infrared cameras 
on known human trails and wildlife trails. The cameras have proven to be very effective for monitoring all trail use.  
We provide a review of our methods, report on the effectiveness of the cameras and provide some guidance on 
the use of cameras based on the lessons we have learned.

Index Terms — Remote cameras, access management, monitoring methods, wildlife.
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tistically significant causal relationships due 
to confounding variables. Increasing human 
use, especially motorized off highway vehicle 
(OHV) use, can result in loss of habitat con-
nectivity at local and regional scales, habitat 
fragmentation and habitat alienation [1], [2], 
[3], [4], [5], resulting in reduced population 
viability, increased edge effects and loss of 
genetic variability [1], [6], [7], [8], [9]. These 
factors can also result in negative effects on 
wildlife movement patterns and could make 
important habitat patches and their associ-
ated uses such as breeding, denning, feed-
ing and rearing grounds, inaccessible [4], [5], 
[10], [11]. Disturbance by human use may 
also alter the availability of prey for the large 
and meso-carnivores that inhabit the region.

The Livingstone Range is located in the 
Crown of the Continent, an international eco-
system spanning the shared Rocky Moun-
tain region of British Columbia, Alberta and 
Montana. The 1200km2 area provides a 
critical linkage between the protected area 
complexes of Waterton-Glacier and Kanan-
askis-Banff. The study area encompasses 
four natural sub‑regions defined primarily 
by elevation including the foothills parkland, 
montane, subalpine and alpine regions. The 
diversity of habitats results in high native bio-
diversity and the original floral and faunal as-
semblage remains largely intact.  

Landscape disturbance associated with 
recreational and industrial trail use in the Liv-
ingstone Range is significant and continues 
to intensify with regional population growth. 
The area is entirely comprised of public land 
and supports a variety of industrial activities 
including petroleum exploration and devel-
opment, forestry, and mining which have re-
sulted in a proliferation of access roads and 
trails. In addition, the landscape provides a 
wide range of opportunities for “unmanaged” 
recreational activities such as OHV use, 
equestrian use, fishing, hunting, camping 
and hiking. Much of this activity is concen-
trated along critical riparian zones and in sen-
sitive montane, subalpine and alpine envi-
ronments. In recent years, OHV recreational 
use has been increasing significantly in the 

province of Alberta with sales of off-highway 
recreational vehicles increasing over 120% in 
the past 7 years.

2	 reMote	caMera	Methods

The use of digital infrared cameras is becom-
ing a common technique for examining the 
spatial and temporal responses of wildlife 
to recreational disturbances [12], [13], [14]. 
Remote sensing cameras provide effective, 
accurate, appropriate and non-biased data 
[14], [15], [16], [17]. In order to examine the 
spatial and temporal relationships between 
wildlife and human activity we developed a 
sampling method that employs remote cam-
eras on known human trails and wildlife trails. 
Cameras were deployed from the middle of 
May to September in each of 2004, 2005, 
2006 and 2007. The study area was strati-
fied into 8 sampling units to ensure repre-
sentational coverage. Within each of the 8 
sampling areas, a series of random locations 
was generated from a spatial algorithm within 
a GIS. Each randomly generated sample fo-
cal area consisted of a camera on each hu-
man (OHV) trail and 2 cameras on adjacent 
wildlife trails. From each randomly generated 
point, a perpendicular line was drawn on a 
map to the nearest human trail. At this point 
a digital infrared camera was attached to a 
suitable tree to photograph all people and 
wildlife passing the point (day and night). A 
500m transect perpendicular to the direction 
of the human trail was established from each 
of these camera points. Along this transect a 
wildlife trail was identified within 0‑250m and 
another within 250-500m. Remote cameras 
were placed on each of these identified wild-
life trails. Sites were sampled for 2 weeks 
and then the cameras were moved to a new 
location using the same process described 
above. Each of the 8 sampling areas had 2 
of the 3-camera set-ups, resulting in a total of 
48 cameras within an area of approximately 
1000 km2. 

The technology available for remote cam-
eras has changed dramatically over the past 
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decade.  Infrared sensors have long been 
used for counting human and wildlife use 
on trails and sometimes these were coupled 
with cameras. However, this technology was 
often cumbersome, difficult to power and 
unreliable. The development of more effec-
tive units was largely driven by the hunting 
industry and today there are dozens of com-
mercially available remote cameras that are 
suitable for use in monitoring visitor flows 
and wildlife. We tested three types of remote 
sensing cameras over the four seasons of 
field research.

The three types included GameVue, Deer-
cams (www.deercam.com) and Reconyx 
(www.reconyx.com). All three types require a 
combination of both movement and a change 
in heat for the sensor to be triggered and an 
image to be captured.  Both the GameVue 
and Reconyx cameras are digital cameras 
with infrared flashes that allow them to cap-
ture images at night with only minor visual 
disturbance. The Deercam camera employs 
a standard 35mm ‘point-and-shoot’ cam-
era attached to sensors with a conventional 
flash that allows for nighttime images at the 
expense of an obvious visual disturbance. All 
of the units are encased in rugged, weather-
proof housings and can easily be attached to 
trees or posts.

The GameVue cameras had built-in digital 
memory with a capacity of 60 images.  The 
Reconyx cameras use a compact flash cards 
and are capable of holding up to 5000 im-
ages on a 256 Mb card.  The Deercam cam-
eras run standard 400 ISO 24 or 36 exposure 
35mm film.  

DeerCam cameras were used on wildlife 
trails only and were used for 28% of the sam-
ple sites (1066 total). GameVu cameras were 
used on human use trails only and were used 
on 8% of the sample sites. Reconyx cameras 
were used on both human use trails and wild-
life trails and were used at 64% of the sample 
sites.

During each two-week sampling period 
cameras were checked to ensure they were 
operating correctly. GameVue and Deer-
cam cameras were checked every 4-5 days 

or two times during each two-week period.  
Reconyx cameras were able to run the en-
tire 2-week period without being checked. 
Cameras were attached to suitable trees 
with a minimum 6-inch diameter (to prevent 
false image triggers due to wind shaking the 
tree). Cameras were mounted at approxi-
mately chest height and were tilted slightly 
down, at a 45-degree angle to the trail, to 
maximize the amount of time a subject could 
be detected.  Cameras were set to take a 
picture every three seconds if the sensor 
was triggered. Date, time and temperature 
were recorded on each image.

3	 results

Four field seasons have resulted in 1066, 14 
day sampling periods including over 424,000 
hours of camera operation. Preliminary re-
sults include over 6572 unique large mam-
mal events, including 484 large carnivore 
detections.  Large mammals include grizzly 
bear, black bear, cougar, wolf, bobcat, badg-
er, lynx, wolverine, coyote, moose, elk, mule 
deer, white-tailed deer and big horn sheep. 
Mule-deer and undetermined deer species 
were the most frequently detected large 
mammal (50.2%), followed by elk (13.3%), 
coyote (12.1%), moose (8.7%), and white-
tailed deer (7.5%). Of the large carnivore 
detections, grizzly bear were most common 
(35.3% followed by black bear (18.6%), un-
determined bear (14.0%), wolf (10.3%), lynx 
(9.3%), cougar (6.8%) and bobcat (5.4%). 

Cameras detected 10473 human events 
on recreational trails with 9083 (86.7%) of 
these events included motorized use followed 
by hikers (7.3%), equestrian use (4.5%) and 
cyclists (1.4%). Human use on recreation 
trails peaked between the hours of 1100 and 
1700 while large mammal activity peaked on 
recreation and wildlife trails between 0500 
and 0900 and also between 1900 and 2300 
with the least amount of activity between 
1100 and 1800. Human activity was greatest 
on recreation trails on Saturdays and Sun-
days while there was no difference between 
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the daily use of recreation and wildlife trails 
for large mammals. 

4	 Lesson	Learned

The use of remote cameras for monitoring 
the flows of people and wildlife has proven to 
be very effective in our context.  The camera 
technology has improved significantly since 
we initiated our research in 2004.  In particu-
lar, the advancement of infrared illumination, 
digital image capture and memory capacity 
have all resulted in substantial improvement 
to commercially available cameras.  In addi-
tion, the newer units draw a relatively small 
amount of power and can be operated for a 
month or more on a single set of batteries. 
The Reconyx cameras performed very well in 
our field conditions and we recommend their 
use.  However, there are many suitable units 
now available commercially.

The selection of cameras depends on the 
type of data required, but some considerations 
for model selection include: size of infrared 
illuminator, field of detection, size and flexi-
bility of digital memory, image quality/resolu-
tion, speed of camera to detect a target and 
acquire an image, and quality of the camera 
housing.  The newest models now include an 
option for colour images during daylight and 
black-and-white during dark.  Although we did 
not test any, there are now units available to 
capture digital video. Remote cameras have 
emerged as a highly effective means of non-
invasive monitoring. 

Although the use of cameras does not re-
sult in a significant direct disturbance to wild-
life or visitors, their deployment raises ethi-
cal issues and has the potential affects the 
quality of visitor experience.  Visitors need to 
be informed that their activities may be moni-
tored by camera.  In addition, the anonym-
ity of visitors should be protected and iden-
tifiable images of users should be managed 
carefully.  We recommend the development 
of strict policies for the use and storage of im-
ages that is clearly communicated to users.  
Cameras may capture illegal human behav-

iour and researchers/mangers need to make 
a priori decisions about how such data will be 
used.  Vandalism and theft of cameras may 
be an issue in remote settings.  Communica-
tion with visitors about how and why the cam-
eras are being used is essential to managing 
loss and damage.

The use of remote cameras for moni-
toring has the potential to result in a huge 
volume of data.  Depending on the levels of 
use and the sensitivity of the cameras (e.g., 
false triggers caused by vegetation move-
ment in wind), each unit may capture thou-
sands of images per week.  The process of 
downloading, viewing, classifying, storing 
and managing images is currently tedious 
and labour intensive.  Effective use of cam-
eras in a monitoring program requires an 
adequate budget to perform these tasks and 
analyze the data. The potential for automat-
ed classification of images using change de-
tection software and artificial intelligence is 
in its infancy, but has the potential to greatly 
improve the efficiency of managing camera 
data. The authors are currently exploring au-
tomated methods to help in the process of 
image classification.

The use of remote cameras requires care-
fully methodological consideration to the 
spatial and temporal distribution of sampling.  
Quantitative comparison of results between 
areas or between different time periods re-
quires the acquisition of viable sample sizes 
over adequate periods of time.  We recom-
mend that researchers work closely with stat-
isticians to ensure that the sampling design is 
providing the type of data that is needed.

5	 ConCLusion

The use of remote cameras to monitor visi-
tors and wildlife has emerged as a highly 
effective approach for park and wildland 
researchers/managers. New technology al-
lows for the capture of high quality images, 
virtually unlimited digital storage and efficient 
operation on battery power. The deployment 
of cameras requires careful consideration of 
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ethical and sampling issues. The methods 
are largely non-invasive and provide a means 
of collecting a large amount of data on both 
visitors and the environment. As with all mon-
itoring methods, a commitment to long-term 
and adequate sampling is required to provide 
managers with defensible, quantitative data 
for decision support.  
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1	 IntroductIon

Kvintus.org is an agent-based simula-
tion system for modeling the impacts 
of recreation activities on ecological 

and socially related phenomena. An agent-
based system – or Agent Based Model 
(ABM) - has the individual person or animal 
as its basic unit. ‘Agents’ have goals, abilities 
and preferences, and can perceive and com-
prehend their surrounding environment and 
accordingly make decisions about which ac-
tion to take. Decisions include movement pat-
terns, mood changes or modification to be-
havior. ABM’s are executed in discrete time 

steps in real world time units (for instance one 
step per 30 seconds). In each step, all agents 
present in the model will perceive, compre-
hend and take action according to the envi-
ronment, other agents, goals, abilities and 
preferences.

Further at each time step it is checked if the 
model has expired its endTime, if new agents 
should be created and if exiting agents has 
met their obligation and therefore has to be 
removed from the model. See fig. 1.

ABM’s are in particular advantageous in 
situations where the behavior of individuals 
is assumed to be known and it is the overall 
performance of the ‘system’ that is of interest. 
We might know where a certain group of visi-
tors would like to go. For instance we might 
know how many entries there are during a 
day, but we do not know where in the area 
problems related to congestion might occur, 
and we do not know what will happen if ac-
cess points are added or changed, or what 
happens if the level of visitation is increased.

Further ABM’s due to their resemblance 
with computer games are expected to be 

Kvintus.org - a choice based agent-
based simulation model integrated 

with Google Maps
Hans Skov-Petersen, Pimin Kefaloukos and Bernhard Snizek

Abstract — Kvintus.org is a new agent-based simulation tool especially constructed to model recreational be-
havior integrated with models of animal behavior. The entire model which is available as ‘open source’ is based 
on the generic software package REPAST [4]. Model configuration – in terms of base parameters, entry points, 
timetables, agent types and state/transitions – are established, manipulated, loaded and saved via XML‑files 
which enables a high degree of flexibility and user interaction. At run time, agents can be displayed in Google 
Maps [1]. This way models can be applied in most regions of the World without access to base maps, aerial pho-
tos etc. Further – which is probably even more important – using a standard Internet platform like Google Maps it 
is possible to enable non-expert users to ‘play with’ the models and this way focus more on communicative and 
participatory aspects.

Index Terms — Agent-based simulation, choices, Google Map, recreation.
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more appealing to end users than other types 
of models and information systems. Accord-
ingly it is expected that ABM’s can be applied 
effectively in participatory planning and man-
agement processes [3].

2	 background

The Danish nature is a popular site for rec-
reational activities. Is has been estimated 
that an annual average of 75 Mill. visits tales 
place in the nature [2] a level of visitation that 
is increasing. Accordingly there is a need for 
assessment of the distribution of recreational 
disturbance – both socially and in relation to 
biodiversity. The development of Kvintus.org 
was initiated by the Danish Forest and Nature 
agency (based on the revenue from game li-
censes) to facility such an assessment. 

As a point of departure the model is 
applied in two Danish forests: Rude Skov 
north of Copenhagen and Hestehaven in 
the easternmost part of Jutland.

3	 kvIntus.org

Kvintus.org is to some extent based on the 
generic package REPAST [4]. In its present 
form the main purpose of Kvintus.org is to 
simulate recreational behavior in natural 
environments and to a lesser extent the be-
havior of selected animal species. The simu-
lation of visitor behavior is (in the models’ 
present version) based on movement along 
the path network of the areas analyzed. Ani-
mal movement and associated behavior (at 
present only applied to roe deer) takes place 
freely across the landscape.

The model is programmed as a finite state 
machine. I.e. the behavior of the agents of 
the system is defined by a discrete number 
of possible states (types of behavior). An 
agent can only be in one state at a time. 
Each state defines the actual behavior and 
the transition rules that can make the agent 
change to another state. In Kvintus.org tran-
sitions can also be issued as a function of 
time (which is, strictly speaking, external to 
the state it self). For instance an agent type 
can be defined by three states: ‘walk away 
from the car into the forest’, ‘walk around in 
the forest’ and ‘get back to the car’. Further 
transitions can also be ‘tricked’ by events 
e.g. encountering a nice spot for mushroom 
picking or being scared by a dog. In relation 
to animal behavior, the temporal transition 
rules can include the periods an entire day 
spend on sleeping/resting/ruminating/sleep-
ing and eating/foraging.

At each time step – as indicated in fig. 1 
– agents are going through three behavio-
ral stages: Perception, comprehension and 
action (PCA). During perception the agent 
senses its surroundings (type of network 
edges ahead, whether or not a choice has to 
be made, can other agents bee seen etc.). 
The sensory information is merged with the 
abilities and preferences of the agent in the 
comprehension stage, which leads to a de-
cision of which action to take. An action will 
typically be movement to a new location, but 
can also include changes in mood or transi-
tion to a new state.

Fig. 1: Flow chart of the model.



Hans sKoV-petersen et al.: KVintus.org - a cHoice Based agent-Based siMulation Model integrated witH google Maps

448

Simulation outputs can be produced in a 
number of ways including; statistics on the 
number of agents that has traversed individu-
al network edges (most useful when modeling 
visitor behavior), the number of agents that 
have been ‘locations’ represented by cells 
of a predefined size (especially useful when 
modeling animal behavior), a comprehensive 
log where each agent’s locations and mood 
is recorded for each time step. The compre-
hensive log can be used when the preset ag-
gregations are not considered sufficient or 
replaying simulations that already have been 
executed.

4	 huMan	agents	(network)

Individual visitor-agents can either be di-
rected towards a given point of interest 
(waypoints) or make their way according to 
choices made at every junction (node) of the 
network. An agent performing waypoint be-
havior is guided towards a given location in 
the network. At junctions choices are made 
between those of the optional edges that en-
able reaching the way point within the short-
est possible path multiplied by a ‘strayfactor’. 
I.e. alternatives to the single shortest path 
can be applied. During choice-based behav-
ior, decisions are made at junctions based 
on a set of weighted parameters. Which pa-
rameters are included and how their present 
values are evaluated is part of the state a 
given agent. An example of such a choice 
parameter is the slope of the edges leading 
away from the actual node in which the deci-
sion is to be made. Different agent, in differ-
ent states, will have different attitudes to the 
magnitude of the slope: Elderly people might 
prefer gentle slopes or flat terrain, whereas 
mountain bikers are expected to like the ad-
venture and exercise of steeper path seg-
ments. In the present version of the system 
the parameters in table 1 are included. As 
can be seen some parameters are coded 
directly as (static) attributes on the edges of 
the network, whereas some (dynamic) pa-
rameters has to be gained from the model 
at run time. 

5	 roe	deer	agents	(raster)

Animals are guided by a set of polygon rep-
resenting ‘ranges’ for different states – i.e. 
types of activities (e.g. eating or ruminating) 
and a set of selection criteria for land cover 
preferences. As for the choice parameter 
applied to choices made at network nodes, 
preferences (and accordingly choice pa-
rameters) are declared as part of the state 
definition. An event‑driven transition rule is 
applied to the roe deer agent. When a roe 
deer ‘observes’ a visitor, it runs a specified 
distance directly away from the person it 
sees. After feeing (and hiding) it will regain 
the state dictated by the temporal transition 
schema.

6	 Model	confIguratIon

The model is constituted by a range of com-
ponents. Including: 
q	base settings and administration, 
q	logging, output and display environment,
q	geographical environment, 
q	timetables and entry points,
q	a set of agent types, and
q	a set of stages (types behavior).

All components of a model are stated by 
the user in XML-format. This means that a 
model – including new locations, entry points, 
agent types, and states - can be set up with-
out recoding.

6.1 Base setting

The base settings include the name of the 
model, start- and end- time and date of the 
simulation, the duration of the time steps, 
and configuration of the output/logging en-
vironment. In the present version the out-
put is provided in three files: Gross statis-
tics, Edge statistics, Location statistics and 
Comprehensive logging.

Gross statistics is the number and dis-
tribution of agent types over bands of time 
(e.g. hourly). Further also distribution of 
agent types over moods can be generated. 
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In edge statistics the number of agents that 
have traversed each edge of the network 
is written to a file. The information in the 
file can be joined to the network (in a GIS 
system) to visualize the load of the network 
during the simulation. In location statis-
tics the number of agents that have been 
in cell-locations (cell size will be equal to 
the size of the land cover grid). Location-
based statistics is in particular useful when 
non-network agents (for instance animals) 
are active. If comprehensive logging is ac-
tivated type, mood, edge-id (if in network 
mode), and xy-coordinate will be logged for 
all agents, at all time steps. This file will ob-
viously be very large if the duration of the 
simulation is long, the number of agents is 
high and the time step is short.

6.2 Environment

The environment is defined by a network, 
a land cover grid and a digital elevation 
model (DEM). The files representing the 
environment are stated in the model XML-
file.The network is loaded from a file in 
ESRI Shape-format. The network topology 
(edge-node) will be generated at loading. 
Nodes will be snapped according to a used 
defined snap tolerance. All edge attributes 
are loaded with the shapes. The generated 
nodes (including statistics of use) are stored 
in separate files with the remainder output. 
The DEM and the land cover are loaded 
from ESRI ascii grid files. It is assumed that 
all environmental data are present in the 
same projection and datum. Overlap (if the 
data sets represent the same area) will be 
checked at loading.

6.3 Timetables and entry points

Entry points are identified by a name and 
XY-coordinates (which will be ‘snapped’ to 
the closest node of the network). Further – to 
control the order and amount agent creation 
– entry points are coupled to time tables (pro-
viding the average number of new agents in 
two hour intervals) and a list of agent types 
and their relative distribution.

6.4 Agent types and states

An agent type is defined by name and – in 
the case of visitor agents - the time available 
to the visit. Further an agent is defined by an 
ordered series of states it will traverse dur-
ing its’ ’life’. The distribution of time, relative 
to the time available to the entire visit, will be 
given too.
A state is defining activity either on or off the 
network. At present the only off-network ac-
tivities enabled are those related to animal 
behavior. A state is defined by a speed of 
movement, an optional waypoint (for network 
activities) and/or a set of choice parameters. 
When a waypoint is provided a ‘stray factor’ is 
given. The stray factor expresses how much 
longer than the shortest possible a route to 
the way point can be.
For network states choices are made every 
time an agent passes a node in the network. 
Choices are made between the edges that 
connect to the present node.  The choice is 
based on weights put the possible values that 
characterizes the options (i.e. the edges).  
Characteristics can be both attributes to the 
edges (precoded before loading the network 
into the model) and values obtained by speci-
fied choice functions. Edge attributes can for 
instance be pavement type or aesthetic beau-
ty along the edge.  An example of a specified 
choice function can be the number of agent 
that can be seen or the Cartesian angle of 
the edge compared to the angle to the point 
of departure of the visit.

7	 kvIntus.org	on	the	Internet

Goggle Maps [1] is selected for displaying the 
movement of the agents at run time. While 
the simulation-engine itself will (and can) run 
off-line on a standalone PC, Mac or other 
type of workstation, displaying the agents’ 
movement requires Internet access. As an al-
ternative to the workstation mode, the entire 
system is planned to be operational entirely 
from a web-browser, as a ‘thin’ client.
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Figure 2: Screenshot of Kvintus.org at Google Maps.

While displaying the normal Google Maps 
functions of zooming, panning and changing 
background maps and aerial photos are ena-
bled. Further a set of basic model parameters 
(the present model time, the number of active 
agents etc.) are displayed.

At run time agents can be ‘tagged’ and 
‘dragged’ to a panel next to the map, so that 
their present information (including agent 
type, age, remaining time, stage, and mood) 
is displayed. Changes in mood are visualized 
as changes in color of the individual agent. 
Information about the agent (type, ‘age’ and 
mood) can be displayed by clicking the agent 
symbol.

In most cases the simulation itself will run 
much too fast to be displayed. Therefore the 
model has to be slowed down if displaying Is 
required. This is done interactively by a ‘skat-
er’ in the GUI. Accordingly and because dis-
play itself is a time consuming process most 
model run will efficiently be performed without 
display. Never the less display is a very effec-
tive mean of debugging and model perform-
ance control. Further it could be expected that 

run-time display will help attracting the atten-
tion of lay persons and other non‑scientific 
stake holders to the phenomena addressed 
by the simulation.
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1	 IntroductIon

Satellite based navigation such as the 
Global Positioning System (GPS) can 
be used to capture and to register spa-

tial-temporal features of visitor behaviour in 
recreational areas [1], [2], [3]. The intensive 

development of GPS navigation and track-
ing technologies in the last decade led to re-
duced hardware costs and improved quality 
of the analysis software [4].

This paper explores the potentials and the 
limitations of GPS-tracking for visitor monitor-
ing, illustrated by practical examples from a 
case study carried out in the Danube Flood-
plains National Park in Austria. (Nationalpark 
Donau-Auen)

2	 Methods

The results presented in this paper are based 
upon empirical data collected from the Lobau 
– the westernmost part of the Danube Flood-
plains National Park in Austria that lies inside 

Potential and limitations of GPS 
tracking for monitoring spatial 
and temporal aspects of visitor 
behaviour in recreational areas

Karolina Taczanowska, Andreas Muhar, Christiane Brandenburg

Abstract — The application of satellite based navigation systems such as the Global Positioning System (GPS) 
to record spatial/temporal aspects of visitor behaviour has received more attention in recent years. The aim of 
this paper is to discuss the potentials and the limitations of GPS-tracking, based on empirical data collected in the 
Danube Floodplains National Park in Austria (Nationalpark Donau-Auen). A total amount of 485 hiking itineraries 
were collected in the field using Garmin e‑Trex devices. After returning the GPS receiver visitors were interviewed 
and additionally asked to draw their route on the map. 372 complete records (GPS tracks plus map sketches) 
were thereby obtained for further analysis. The highly detailed spatial resolution of the data allowed deriving more 
exact route characteristics compared to traditional data collection methods such as trip diaries. GPS-tracking was 
more accurate than map sketches in areas with poorly defined trail network. Some respondents were not able to 
report the exact route, due to insufficient map reading skills or orientation problems in the outdoor environment. In 
such cases, in particular, the GPS approach proved its intrinsic advantages. Nevertheless, some limitations of the 
GPS use have also been identified. In particular, problems with the quality of the satellite signal in areas covered 
by dense deciduous forest turned out to be a major limiting factor for GPS-tracking in the presented National Park 
setting.
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the city limits of Vienna. This study only 
focused on hikers. A total amount of 485 
personal hiking routes were collected in the 
field using 55 Garmin e‑Trex devices (SiRF 
II). After returning the GPS device visitors 
were interviewed and asked to draw on a 
map the hiking route that they took on that 
particular day. The complete sample size 
(GPS track combined with survey data) 
was 372. Each of the collected GPS tracks 
contained spatial and temporal informa-
tion about a hiker’s itinerary, stored as a 
set of trackpoints. The location of a visitor 
defined by geographic coordinates of the 
WGS84 reference system was recorded in 
a constant interval of four second. The pri-
mary data were pre-processed in order to 
eliminate the outliers from the dataset. The 
analysis itself focused on the comparison 
of the distribution of the trackpoints and the 
routes sketched on the paper map by the 
interviewees.

3	 selected	results

3.1 Individual routes

The following route characteristics were de-
rived from the GPS data: route length and 
trip duration, direction of movement, walk-
ing speeds, as well as the overall number 
and duration of stops. At the same time sev-
eral route characteristics were generated 
based on the survey form and the sketched 
routes. In this case the route length and the 
duration of visit were taken into account. 
Table 1 presents several examples of route 
attributes, with distinction of the data col-
lection technique.

The paths of travel reported by visi-
tors differed in some cases from the GPS 
records. Currently, we shall examine several 
quantitative and qualitative methods that 
analyze the similarities between the respec-
tive routes. One of the methods considered 
in this study consists of calculating the GPS 
trackpoints that overlap with the reported 
routes. Another possible solution is applica-

tion of the map matching technique to as-
sign the recorded track to the trail network 
and analyzing the corresponding sequences 
of the reported path segments. Figure 3 il-
lustrates an example of a GPS track and a 
corresponding trip sketch. In this case, there 
is a visible spatial difference between the 
two data collection methods.

TABLE 1

sELEcTEd rouTE chArAcTErisTics

Min. Mean Max.
Survey & Map Sketch

Route length (m) 1129 5226 21283
Trip duration (min) 27 108 420

GPS Tracking
Route length (m) 896 5281 22978

Trip duration (min) 30 98 367
Number of stops 1 5 24

Duration of stops (min) 2 23 152
Average speed (km/h) 1,0 3,3 5,6

Average speed in motion (km/h) 1,4 4,1 8,23

Length N = 227, Duration N = 226, Stops & Speed N = 
200

3.2 Visitor distribution

GPS data might be also used for analyses 
at an aggregate level to investigate the dis-
tribution of visitor flows in an area of a na-
ture reserve. Figure 4 shows an output of 

Fig. 1. Scatter plot of the route lengths recorded by GPS 
vs. calculated basing on the route sketches. The correla-
tion coefficient r = 0.850, p < 0.01
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the density analysis, based on the dataset 
of GPS trackpoints. Dark colours indicate 
high intensity of public use. The majority of 
hikers used the existing trail network. How-
ever, the use of unauthorized shortcuts and 
wild paths was identified during the analy-
ses of data recorded by GPS devices (see 
figure 5).

Several spatial-temporal aspects can be 
analyzed at a more regional level, for in-
stance temporal changes of public use dur-
ing the course of a day or the localization of 
places where park visitors tended to take 
rest. Figure 6 depicts the prevalent resting 
places of the study respondents and the 
duration of their rest- time. 

Fig. 2. Scatter plot of the trip durations recorded by GPS 
vs. reported by visitors. The correlation coefficient r = 
0.843, p < 0.01

Fig. 3. An example of a recorded track (GPS) and the  
route reported by the same visitor. 

Fig. 4. Spatial distribution of visitor flows in the Lobau 
- result of a density analysis, based on a dataset of 
416646 trackpoints.

Fig. 5. Spatial distribution of visitors in the Lobau. Density 
analysis based on GPS data revealed the presence of 
several non-documented shortcuts and wild paths in the 
area. The dashed lines indicate the trail network based 
on the topographic map 1:25.000.

Fig. 6. The map of places where the respondents stopped 
during their hike in the Lobau. The size of a symbol indi-
cates the duration of stop.
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4	 dIscussIon

4.1 Potential of GPS tracking

The presented research showed several 
practical applications of GPS tracking for 
monitoring spatial-temporal aspects of 
visitor behaviour in rural and/ or wilderness 
settings. The major benefit of this data col-
lection method is the high resolution of data 
documenting human behaviour measured 
in space and time. Such information offers 
new dimensions for analyses involving the 
spatial-temporal trajectories [5]. Besides 
the information that can be gathered using 
traditional data collection methods, such 
as route lengths and trip itineraries taken 
from map sketches or analogue trip diaries, 
several new characteristics of recreational 
activities can be acquired using this tech-
nology. Documenting the speed of move-
ment, duration of stops and location of rest-
ing places, as well as identifying off-trail 
use can only be reliably gathered due to the 
use of GPS tracking. The route attributes 
presented in this paper are similar to other 
studies employing GPS technology to track 
people’s motion [1], [3], [6]. The traditional 
monitoring methods can be confirmed and 
enhanced by the corresponding digital 
records of visitor behaviour [2]. 

Several studies reveal the ability of GPS to 
record a track much more accurately than the 
respondents were able. [7]. In the presented 
study there were several examples support-
ing this thesis. However, the definite conclu-
sions have not yet been drawn.

4.2 Limitations of GPS tracking

Although GPS tracking demonstrates quite a 
number of advantages as a tool for collecting 
data pertaining to individual visitors, there are 
also some limiting factors that inhibit the use 
of this method in outdoor settings. The major 
problem encountered in this case study was 
related to the quality of data. Several cases of 
data loss were observed, usually caused by 
signal disturbance due to dense forest cover. 

Only 59 % (N = 286) of the tracks had suf-
ficient quality to fully derive individual route 
attributes. Another limiting factor experienced 
during the course of fieldwork were the logis-
tics of data collection that favored the ‘loop’ 
type of hiking itineraries. This was due to the 
fact that the visitors, which had indicated their 
wish to exit the Lobau at different gates than 
those staffed by interviewers, could not be 
equipped with GPS devices. 

Only a few visitors refused to take part in 
the project, mostly due to ethical reasons. 
They considered this kind of research as dis-
turbing their privacy during their leisure time. 
However, the large majority of hikers had 
a positive attitude towards the study. It can 
be assumed that visitors accepting to carry 
a GPS are more likely to adhere to visita-
tion rules (such as not hiking off the marked 
trails), or vice versa, visitors not adhering to 
the rules will most probably refuse to partici-
pate in such a study, thus causing an intrinsic 
bias in the data set.

5	 conclusIons	&	outlook

GPS-tracking is an increasingly promising 
data collection method, gaining in importance 
in the fields of transportation, urban planning 
and architecture. It also has potential as a 
tool used for monitoring recreational use in 
outdoor environments. The intensive devel-
opment of new technologies gradually over-
comes the major limitations discussed in this 
paper. A higher level of accuracy is already 
guaranteed by the ‘new generation’ GPS 
devices equipped with the SiRF III chips. 
The technology becomes cheaper and ever 
more accessible, which duly encourages its 
more widespread use. There are several 
examples of matching data collection proc-
esses and tourist services using the Loca-
tion Based Services (LBS) technology, for 
instance the WebPark system in the Swiss 
National Park [8] or the BALANCE system 
[9] being developed for the Lobau area in the 
Danube Floodplains National Park in Austria. 
There is a need for further development of 
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data processing, analyses and visualization 
methods, which can inspire formulating new 
research questions and innovative manage-
ment solutions. 
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1	 IntroductIon

In the planning of recreation space, the 
aim is to provide a range of functional 
and aesthetically pleasing environ-

ments for outdoor recreation [1]. Mobility is 
an integral part of the process of recreation 
planning. However, most of the approaches 
to planning for leisure and even those that 
utilise spatial principles have not been de-
veloped to handle the sense of mobility of 
players and its significance to recreation 
development. 

The term mobile game typically stands 
for an isolated interactive game on a mobile 
device which does not utilise location and 
movement of the player. The availability of 
positioning technology such as GPS, to-
gether with more powerful mobile devices, 
and mobile networking infrastructures can 
allows us to develop mobile location-based 
multimedia games. 

Existing mobile games that introduce lo-
cation in their application context often go 
into the direction of augmented reality, us-
ing extensive hardware and software. Inte-
grating the location, such games bridge the 
real and the virtual world. Some examples 
include Pirates! [2], which uses additional 
proximity sensors to locate the players and 
hence is not very suitable for an (ad hoc) 
outdoor game. With GPS drawings [3] we 
find systems that use GPS to draw a picture 
in the virtual world by physical movement, 
however, have not life game momentum.

We are particularly interested in un-
derstanding the movement of players and 

The spatial knowledge 
representation of players movement 

in mobile outdoor gaming
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Abstract — This paper describes an innovative approach for developing a spatial knowledge representation 
based on the existence of multi tier spaces as a mental construction of human movement. The three “spaces” 
paradigm has been proposed to support the reasoning process in terms of sensing, symbolic, and social spaces. 
The spatial knowledge representation was implemented as a computational ontology in Protégé, and it has been 
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foreseen possible new riddles of a mobile 
outdoor gaming. Our approach is to de-
velop a spatial knowledge representation 
about these movements by developing an 
ontological formalism within which not only 
definitions (concepts) but also a supporting 
set of axioms must be true in every pos-
sible location of a player. Our effort should 
not be considered of a simple simplifica-
tion of particular epistemic states, but as a 
basis for causal inference that enables the 
understanding of what we call movement. 
In fact, we are searching for the explana-
tion of the spatial patterns (e.g. flows) of the 
actual trajectories followed by players, not 
only the starting and ending points. 

2	 the	notIon	of	dIfferent	spaces	In	MobIle	
outdoor	gaMIng	

The first theoretical assumption is the 
existence of multi tier spaces as a men-
tal construction of movement. Movement 
is conceptualised as “motion” or “transla-
tion” of a player over time. This excludes 
the rotation, parts-of-body motion, or inter-
nal motion of a player.  Knowledge about 
movement arises from the reflective and 
abstract conceptualisation and represen-
tation of seemingly distinguishable types 
of spaces, interacting causally with con-
cepts in a common space and time [4]. 

2.1 Sensing space

The concepts are related to the general 
picture of movement in space and time 
that can be interpreted as a simply one of 
concrete and discrete units, such as node, 
stop, move, vector and flow. In fact, each 
concept represents the analytical perspec-
tive of movement, because they represent 
the logic-geometrical and topological un-
derstanding of movement which can be 
seen or sensed at one place and one time. 
They also provide a basis for interpretation 
of measurements and observations of the 
actual trajectories of the players.

2.2 Symbolic space

The conceptualisation of movement is not 
divided into discrete units, but instead, it in-
volves the distinct semantics of movement as 
a crucial precondition of explicating the logic-
semantic structure of the movement in space 
and time. The symbolic space represents the 
essence of movement, that emphasises the 
underlying continuity and not the separation 
of things, even though the continuity might in 
some sense be conceptualised in terms of 
the discrete concepts, for example, the gen-
eralisation of flows through the conceptuali-
sation of attractors.

2.3 Social space

It is connected with what has happened or is 
going to happen. Movement needs to be as-
sociated with intentional behaviour and there-
fore, it needs to be represented directly to 
social and economical behaviour. This space 
is NOT a generalisation or abstraction of the 
previous ones. Some examples of concepts 
include actor (i.e. player) and his actvity in-
volved in solving a riddle.

3	 the	MobIle	outdoor	gaMIng

Paper chase (also known as scavenger hunt) 
is an old children’s game in which an area is 
explored by means of a set of questions and 
hints on a sheet of paper. Each team tries to 
find the locations that are indicated on the 
questionnaire. Once a place is found, they 
try to best and quickly answer the questions 
on the sheet, note down the answer, and pro-
ceed to the next checkpoint (CP). Based on 
this game idea, a mobile outdoor game was 
developed to evaluate the proposed spatial 
knowledge representation of the different 
spaces in mobile outdoor gaming (Fig. 1). 

The game mainly consists of a set of geo-
referenced checkpoints associated with mul-
timedia riddles. With the mobile game client 
a player logs in to the game server, receives 
a map and the player has to find during the 
game. 
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Each of the checkpoints is geo-refer-
enced by a Gauss Krueger coordinate which 
is transformed into a screen coordinate and 
drawn on the map. The player’s device in-
cludes a GPS receiver which continuously 
tracks the current position of the device. 
As the checkpoints are proximity-aware an 
event is raised and the server is contacted, 
whenever a player physically approaches 
one of the virtual checkpoints. The server 
responds by sending the information about 
the corresponding riddle, which is presented 
in a hypermedia presentation to the user. 

Each riddle has associated resources like 
an image or other additional (media) informa-
tion that are needed to solve the riddle with 
the respective interaction(s). The player tries 
to solve the riddle not only correctly but also 
as quick as possible, because the time need-
ed to solve all the riddles is accumulated and 
added to the overall score. The answer to the 
riddle is communicated to the game server. It 
is possible for the player to interact with the 
system but also with other players.

3.1 The experiment: frequency 1550

In the Frequency 1550 mobile outdoor 
game, students were transported to the 
medieval Amsterdam of 1550 via a medium 
that’s familiar to this age group: the mobile 
phone. The pilot took place in 2005 from 7 
to 9 February and was supported by KPN 
Mobile’s UMTS network (Fig. 2). The Waag 
Society educational staffs worked with the 
school to make sure the mobile game ex-

perience fits with the traditional curriculum. 
Apart from adding to historical awareness 
and knowledge the pilot was meant to en-
hance communication and collaboration 
skills (game tactics) and educational abili-
ties (interpreting historical sources and ref-
erences). Through this pilot, the game was 
focused on whether actively experiencing 
history through the immersing qualities of 
a (location-based) game and the creation 
of your own media (pictures, sound, video) 
adds to the understanding and appreciation 
of the city and its history.

4	 reasonIng	about	MoveMent

Reasoning allows the encoding of knowledge 
about specific domains and often includes on-
tology languages that support the processing 
of that knowledge. Among all the ontology lan-
guages, the Web Ontology Language (OWL) 
is a well known standard from the Semantic 
Web and it is now a W3C recommendation 
[5]. An interesting feature of OWL is that it 
relies upon a family of languages known as 
Description Logics (DL) that provide an infer-
ence system based on a formal well founded 
semantics [6]. The basic components of DL 
are concepts, roles (properties), termed as 
TBox, and individuals, termed as ABox. Con-
cepts describe the common properties of a 
collection of individuals and roles are binary 
relations between concepts. Furthermore, a 
number of language constructs, such as in-
tersection, union and role quantification, can 

Fig. 1. The spatial knowledge representation of multi-tier 
spaces developed for the representation of the move-
ment of players of a mobile outdoor gaming. It was im-
plemented as a computational ontology in Protégé, us-
ing OWL DL that allows the maximum expressiveness 
while retaining computational completeness.

Fig. 2. The GPS data set collected during the Frequency 
1550 Mobile Outdoor Game. 
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be used to define new concepts and roles. 
OWL currently has three sublanguages of 

increasingly expressive power that are: OWL 
Lite, that is the syntactically easiest version, 
that can define hierarchies and simple con-
straints; OWL DL that allows the maximum 
expressiveness while retaining computation-
al completeness, corresponds to Description 
Logics. Finally, OWL Full allows for maximum 
expressiveness and the syntactic freedom of 
RDF with no computational guarantees. 

In this paper we exploit OWL DL for the for-
malisation of the concept STOP and the rea-
soning about movement patterns rather than a 
particular trajectory of a singular player. 

Concept 1. STOP represents the suspension 
of movement of a set of players. It is defined 
as the spatio-temporal relation between a 
high density and low velocity of players within 
a specific region (Fig. 3).

Therefore, the characterization of an AT-
TRACTOR during the game can be infered 
using the STOP concept, as well as a-priori 
knowledge about the location of checkpoints 
of the game (Fig. 4).

ATTRACTOR ≡ HasRegion some (has-
Density some HIGH) and (hasVelocity some 
LOW)

ATTRACTOR  ⇒ is_at some STOP

This example, despite its simplicity, shows 
how OWL axioms allow to perform automat-
ic reasoning over the movement of players 
taking into account additional background 
information, such as geographical and ap-
plication-dependent knowledge.

5	 ConClusions	

Three main findings can be drawn from our 
research described in this paper. They are:

1. Mobile devices, linking the real and virtual 
worlds could change your perception of 
your surroundings. They will gather event 
driven data which will incorporate real-
time observations collected upon players 
requests from mobile multi-sensor net-
works. Most of the gaming processes will 
move away from the post-processing step, 
which is today very time consuming, due 
to the fact that raw data from orbiting satel-
lites and in-situ observations are collected 
in such a volume that varies from place to 
place and time to time. 

2. Mobile location-based outdoor games 
will create new cultural, social, and virtu-
al landscapes, which will require the de-
velopment of a knowledge representation 
of different notions of spaces, with attrac-
tors, activities, and processes potentially 
taking context information everywhere.

3. The impacts and implications on priva-
cy in the sense of preventing the dis-
closure of sensitive data, both explicitly 

Fig. 3. A snapshot of the location of places with the high-
est density of players during the entire game.

Fig. 4. The results from processing the inferred ATTRAC-
TOR concept based on the suspension of movement of 
players. An interesting finding is that a large number at-
tractors have ocurred during the game and they were 
located at the bridges.
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(e.g., providing individual’s identity) and 
implicitly (providing non-sensitive data 
from which sensitive information can be 
inferred). 
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1	 IntroductIon	

State Forest Management Centre, the 
manager of state forests in Estonia, 
provides opportunities for forest rec-

reation in 13 recreational areas. For making 

financing and development decisions, State 
Forest Management Centre has organised 
visitor and environmental impact monitoring 
in recreational areas since 2002. This poster 
deals with Kauksi campsite in the recreational 
area along the northern coast of Lake Peipsi 
of State Forest Management Centre. The 
campsite is located in a dune forest and is an 
area of intensive (on average 21000 visits per 
year) and long-term recreational use and us-
ers and traditional ways of use – swimming, 
sunbathing, camping and picnicking, the two 
latter causing a strong impact on the land-
scape. Visitors come to the campsite from 
surrounding municipalities, 89% arrive by car 

Implementation of results of visitor 
and environmental impact monitoring: 
an example of Kauksi campsite of the 

recreation area along the northern 
coast of Lake Peipsi of Estonian State 

Forest Management Centre
Anu Almik, Kaidi Maran, Kalle Karoles and Marge Rammo

Abstract — Kauksi campsite, located in the recreation area along the northern coast of Lake Peipsi of Estonian 
State Forest Management Centre, is an area of intensive and long-term recreational use. In the years 2003 
and 2007 a permanent monitoring network was established in the area and the environmental situation and its 
changes were evaluated.  Based on the results of the environmental status assessment and visitor monitoring, 
recommendations were made for improving the campsite condition and an action plan for performing the works 
was prepared. In 2004-2007 an infrastructure for the protection of campsite and the lakeshore dunes was de-
signed and constructed, and measures of landscape protection were introduced, as a result of which the environ-
mental condition has stabilised and for some indicators, considerably improved. This case shows that in an area 
of intensive use it is important to know the user and use specifics and, in order to support the periodic assessment 
of environmental impacts, to continuously monitor environmental status and perform preventive landscape protec-
tion works in order to maintain the stable condition and the recreational values of the area.

Index Terms — Forest recreation, visitor and environmental impact monitoring, recreational load, campsite condi-
tion monitoring, damages on trees, soil vegetation and soil.
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and on average visitors stay in the campsite 
for two days. 

2	 Methodology	

The situation and changes in campsite condi-
tion were monitored by field measurements 
in summer and autumn of 2003 and 2007. 

A network of permanent transects with 
the distance of 30 m between the transects 
was established. Sample plots with the area 
of 1 m2 were established systematically on 
transect lines. Condition class distribution, 
share of bare mineral ground and ground 
vegetation cover, plant species composition, 
distribution and abundance were estimated. 
Recreational injuries and damages to trees 
and natural regeneration, fire scars and trash 
were also assessed.

3	 results	 of	 the	 envIronMental	 IMpact	
assessMent	In	2003	

In 2003 environmental impact assessment 
was conducted in the area, its results revea-
ling that the impacts cause excess of the  lim-
its of acceptable change. So the proportion 
of area with vegetation loss due to trampling 
was 33,6 %. The proportion of area with bare 
mineral ground and partly with erosion was 
10,9 %. Anthropogenic damages were found 
on 25 % of dominant-story pines. 

4	 works	 of	 landscape	 protectIon	 and	
vIsItor	ManageMent	In	2004-2007	

On the basis of the results of environment im-
pact assessment and visitor monitoring, rec-
ommendations were made for improving the 
campsite condition and an action plan was 
prepared to perform the works. 

In the years 2004-2005 a free gravel-cov-
ered and log-railed parking area was de-
signed and built at the entrance to the camp-
site for the vehicles of one-day visitors. By the 
road in the campsite six gravel-covered and 

log-railed parking spaces were designed and 
built for multi‑day visitors. In addition, traffic of 
motor vehicles in the campsite was regulated 
so that a fee is charged for each entry to the 
campsite with a motor vehicle.

Appropriate infrastructure was construct-
ed for the protection of the dunes between 
the campsite and the lakeshore, and soil pro-
tection works were performed. In the years 
2006-2007 stairs were made on the highest 
dune both on the side of the campsite and 
on the side towards the shore and a small 
wooden observation platform was built on the 
dune ridge. The dune slope facing the camp-
site was covered with geotextile and moun-
tain pines were planted on the slope. At the 
foot of the dune side facing the campsite a 
log rail was constructed, and signs prohibiting 
climbing and a stand with necessary informa-
tion were installed. Boardwalks were made 
on the four paths from the campsite over the 
dunes to the lakeshore.

Fireplaces were removed from the coast-
ward part of the campsite, where the soil is 
more vulnerable, and the campsite was ex-
panded towards inland. 

The total cost of landscape protection 
works performed in the years 2004-2007 was 
approximately 29 000 euros.

5	 results	 of	 the	 envIronMental	 IMpact	
assessMent	In	2007

In 2007 a repeat survey was conducted at 
Kauksi campsite, which showed that as a 
result of the implemented measures envi-
ronmental status in the area had consider-
ably improved, especially as regards ground 
vegetation and natural regeneration of trees 
and  the recovery of understory. The share 
of area with vegetation loss due to trampling 
had decreased by 12,1 per cent compared to 
the year 2003. The proportion of  area with 
bare mineral ground and partly with erosion 
was 9,9 %, down by 1 %, despite the con-
tinued use of the area. New anthropogenic 
damages occurred on only 1,3 % of the pines 
of the dominant story. The total number of 
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natural regeneration of trees and understory 
on the campsite increased, although natural 
regeneration only took place in groups and 
the number and proportion of pine understory 
decreased to some extent. 

Littering of the area had also diminished 
considerably.

Fig. 1 Proportion of area with different soil and ground 
vegetation damage in Kauksi campsite in 2003 and 
2007. Damage level 2 marks an area with ground veg-
etation. Damage level 5 denotes an area with bare min-
eral ground and partly with erosion.

Fig. 2. The state of the highest dune in 2003

Fig. 3. The dune slope facing the campsite was covered 
with geotextile and mountain pines were planted on the 
slope

Fig. 4. Boardwalk and observation platform for dune pro-
tection

6	 conclusIon

Expenses made for improving the campsite 
condition raised the cost of a visit to the area 
by 30%. The performed landscape protection 
works improved the environmental status of 
the area and at the same time the extension 
of the campsite created conditions for in-
creasing the social satisfaction of visitors. 

This case shows that in an area of in-
tensive and eroding use it is important to 
know the specifics of the user and use and, 
in order to support the periodic assessment 
of environmental impacts, to continuously 
monitor the environmental status and per-
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form preventive landscape protection works 
in order to maintain the stable condition and 
the recreational values of the area.
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1	 IntroductIon

Green spaces are important for hu-
mans. They offer opportunities for 
recreational physical activities, 

are places for social gathering and refug-
es from urban living [1], [2], [3]. Attractive 
urban and suburban green spaces in Aus-
tria and Japan are experiencing increas-
ing numbers of visitors, often exceeding 
their social as well as ecological carrying 
capacities. Therefore, information about 
recreation use is needed.

Reliable and valid research about rec-

reation use supports green space man-
agement and provides useful data for 
urban planning. It also demonstrates the 
importance of urban green space.

In particular standardized cross-coun-
try comparisons of recreation use focus-
ing on urban green spaces are rare. In 
addition, little research has focused on 
cross-cultural comparisons of outdoor 
recreation use and behaviour between 
Japan and Austria. 

Standardised cross-cultural compari-
sons would further enhance the under-
standing of recreation behaviour in gen-
eral, and, in particular, of the recreation 
use in urban green spaces. Cross-cul-
tural research can identify the role such 
spaces play for their visitors of different 
cultures. Comparisons deliver helpful in-
formation for green space management, 
how to provide optimal opportunities for 
outdoor recreation and to maintain or in-
crease the quality of the outdoor recrea-
tion experience. 

Comparative research on outdoor 
recreation between Austria and 

Japan 
Y. Aoki and A. Arnberger

Abstract — The University of Natural Resources and Applied Life Sciences, Vienna and the National Institute of 
Environmental Studies, Tsukuba conducted a research project to identify differences and commonalities in out-
door recreation activities between Austria and Japan. Between 2005 and 2007 the recreational use in several rec-
reational urban and peri-urban areas was investigated in both countries using a range of methods. Standardized 
data collecting procedures were established for comparative analyses. The results of this cross-cultural research 
project showed that although different outdoor activities were carried out, several commonalities in recreation use 
patterns and recreationists’ perceptions were found. This inter-area and cross-cultural comparison of green space 
users added to the understanding of urban green space use in Japan and Austria. Urban green space manage-
ment of both countries will benefit from this cross‑cultural research project.

Index Terms — Cross-cultural comparison, outdoor recreational activities, climate, Austria, Japan.
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2	 the	project

2.1 Research goals

This 2.5-year cooperative research project 
funded by the Austrian Science Foundation 
(FWF) and the Japan Society for the Pro-
motion of Science (JSPS) aims at enhanc-
ing the understanding of recreation use and 
recreation behaviour in both countries [4], [5]. 
Cross-cultural and inter-area recreation use 
comparisons across several Viennese and 
Japanese recreation areas were carried out 
in a standardized manner, applying sophisti-
cated outdoor recreation research methods. 

Beside its focus on urban and suburban 
green spaces, additional research investigat-
ed cross-cultural differences in recreation be-
haviour and activities as well as the percep-
tions of landscape change by season [4], [5]. 

This project involved several research-
ers from different disciplines.  The Japanese 
side involved 9 universities to gather data 
of urban and suburban park visitors for the 
comparative research. The Austrian side was 
predominantly presented by the Institute of 
Landscape Development, Recreation and 
Conservation Planning at the University of 
Natural Resources and Applied Life Sciences 
Vienna. Based on several visits by the re-
searchers in Japan and Austria a network of 
partners was established, and study sites in 
Japan and Vienna for the cross-cultural com-
parison were identified. A standardized strat-
egy for data collection was developed. 

The project targeted on a range of re-
search topics such as visitor perceptions, 
satisfaction, use patterns, crowding, user 
conflicts, use displacement, visitor motives, 
user conflicts, park design, spatial distribution 
of visitors within a recreation area, and the in-
fluence of weather on recreation. 

2.2 Study sites

The settings investigated were urban pocket 
parks, historical gardens (Fig. 1) and his-
torical sites, theme parks, urban forests and 
conservation areas differing in size, physical 

setting and recreation uses. Green spaces 
were heavily used or with low visitation, used 
predominantly by the local population or tour-
ists. The area sizes ranged from less than 
one hectare to more than 1000 hectares. 
Although there was a high diversity of areas 
studied, management problems were often 
similar both in Japan and Austria. 

2.3 Methods

A range of methods were applied. Several of 
the methods were set up in a standardized 
way enabling comparative analyses between 
the cultures and among recreation areas: 

-  Visitor counts by human observers and 
long-term video monitoring

-  Face-to-face interviews with thousands of 
green space visitors

-  Visitor observations
-  Image-based stated choice methods for 

the assessment of trail use preferences 
and intended use displacement behaviour 
using digitally calibrated images (Fig. 2). 

-  3D computer animated choice model for 
the assessment of trail use preferences 
using digitally calibrated films

-  GIS-based route analysis exploring spatial 
behaviour patterns of visitors

-  Surveys among Japanese and Austrian 
students

-  Collection of weather-related data (Fig. 3)

Fig. 1. The Stadtpark - a famous historical garden in Vi-
enna was one of the study areas.
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3	 results

The results of this cross-cultural research 
project showed that although different 
outdoor activities were carried out, sev-
eral commonalities in recreation use pat-
terns and visitor perceptions were found. 
For both ethnic groups recreation, health, 
nature und landscape are important visit-
ing motives, while dog walking, watching 
other people, meeting with friends and 
family, taking children outside, and soli-
tude were rather unimportant. 

Cross-cultural differences in crowding 
preferences of urban forest visitors be-
tween Vienna and Sapporo, using several 
standardised image-based stated choice 

approaches [7], [8], revealed that Vien-
nese forest visitors are more sensitive to 
overcrowding, while undercrowding seem 
to be a more prominent issue in Japan. 
However, among each ethnic segment 
the group with preferences for lower use 
densities is dominating.

Similar effects of climatic conditions 
and the day of the week on the visi-
tor numbers were found. Figs. 4 and 5 
showed the results of analyses obtained 
by the Quantification Theory I by Hayashi. 
Similar deviations of parameters were 
found for the Wienerberg recreation area 
in Vienna and the Takino Suzuran Hillside 
National Park in Sapporo. Both are located 
in the cool temperate climatic zone. 

Fig. 2. Digitally calibrated images of a choice model asked in several Viennese recreation areas [6].

Fig. 3. Location of study areas with analyses on the impact of weather on recreation use levels.
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4	 conclusIon

So far, little recreation research in urban set-
tings in respect to visitor motivations, visitor 
perceptions, visitor behaviour etc. and the 
influence of weather has been carried out, 
compared to backcountry and frontcountry 
settings. Most of outdoor recreation research 
has been undertaken in North America, while 
particularly for Austrian’s and Japan’s urban 
green spaces information is scarce. Investi-
gations on cross-cultural differences in recre-
ation behaviour between Austria and Japan 
are also missing. 

This inter-area and cross-cultural compari-
son of green space users added to the under-
standing of outdoor recreation use in Japan 
and Austria. Results indicate that urban green 
space users in both countries seem to be 
quite similar and green space management 
of both countries are facing related challeng-
es. Thus, urban green space management of 

both countries will benefit from this cross‑cul-
tural research project. The results of this in-
ternational project strengthen the importance 
of outdoor recreation research in urban set-
tings. 
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1	 IntroductIon

When thinking about falcons the 
peregrine (Falco peregrinus) is 
for sure estimated as the most fa-

mous of its family. The fame of this beautiful 
and fascinating bird commences already in 
ancient times when it was worshipped as a 
god as drawn on Egyptian tombs and mon-
uments. Its celebrity was also achieved 
thanks to the great bibliography that can be 
found on it worldwide since it’s a cosmo-
politan species. 

Falcon is a species of raptor that stands 
at the top of the trofic chain therefore re-
sulting highly vulnerable to pollutants such 
as DDT and chlorine compound used in 

agriculture that between the 50s and 70s 
contributed to reduce Falcon’s population 
in Europe and America of about 80-90%. 
It took more than 20 years to the falcon to 
bounce back to its original population mag-
nitudes thanks to the protection programs 
established both in USA and Europe.

The Colli Euganei are of volcanic genesis 
therefore numerous rocky structures, main-
ly trachyte, of great size that every year are 
climbed by a large number of climbers.

In particular, Rocca Pendice cliff, with its 
300m a.s.l. was well known among climb-
ers already at the beginning of 20th centu-
ry. It was considered to be a perfect training 
facility by mountaineers that were getting 
ready to Dolomitic deeds.  

Famous alpine climbers as R. Mess-
ner and E. Comici have come to train on 
these walls making Rocca Pendice one of 
the best known climbing facility of Veneto, 
where climbers from different countries can 
come and climb all the year around 

The establishment in 1989 of the Region-

Peregrine Falcon at Rocca Pendice:
a difficult but possible relationship

Alberto Barbirato, Fabio Favaretto, Stefano Bottazzo

Abstract — Among the family of Falconidae, Peregrine falcon (Falco peregrinus) is considered to be the most 
beautiful and fascinating member of its family. The history and fame of this family dates back to ancient times 
and the frequent crisis that this species underwent in the years triggered preservation actions that often dealt 
with climbing and nesting of this bird. The discover in 2001 of a couple of Peregrine falcon that nested on the 
Eastern cliff of Rocca Pendice brought up the problem of overlapping between the two species (falcon and man) 
forcing the management of the Colli Euganei Park to assess the situation with LIPU and CAI in order to find a 
common strategy to solve the problem. From 2001 to nowadays several limitation strategies have been applied 
with different results depending upon the protected area along with the protection period. The action plans that 
are hereafter described have proved a positive effect on nesting of the bird. Although climbers have undergone 
disadvantages because of these decisions we have recorded an increased sensibility in the problem by them that 
led to a respectful use of the cliff. The encouraging results show how a good collaboration is possible to establish 
a peaceful cohabitation between sport tourism and endangered species in protected areas.   

Index Terms — Protection, Peregrine falcon, alpine climbers.
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al Park of Colli Euganei and the discover, in 
2001, of the presence of a couple of falcons 
nesting on the eastern cliff of Rocca Pen-
dice triggered a wide range of cohabitation 
problems between the two species (man 
and falcon) forcing the board of the park to 
start an action table with LIPU and CAI. 

2	 cohabItatIon	Is	possIble

2.1 Setting up of a working group

The records of a couple of falcons from 
LIPU in Rocca Pendice was transmitted to 
the park board and a working group was 
set up. This comprised the park, LIPU of 
Padova, CAI-TAM Veneto, CAI Padova, 
Field monitoring volunteers, County police, 
National Forestry service. 

The aim of the working group was to al-
low the falcons to reproduce without distur-
bances and to the climbers to practice sport 
activity. To find a common strategy that de-
lights both the actors wasn’t an easy task, 
especially taking count of the targets of the 
park but the positive collaboration of LIPU 
and the two CAIs made it possible. 

2.2 Limitation measures.

The strenuous participation of all the 
members and in particular LIPU, CAI and 
the park ended up with a no climbing zone 
and with a period in which climbing was 
forbidden. 

Along the years, from 2001 to nowadays, 
various experimentations for limiting climb-
ers were assessed and the results were dif-
ferent.  

CAI and LIPU proposed to build and 
place a nesting house on a nearby cliff that 
was less attractive to climbers so more 
suitable to be protected and managed. This 
proposal didn’t bring any good results how-
ever it allowed to study and better under-
stand falcon behavior. 

When limitation proceedures where fi-
nally chosen an “information sign” was 

made and placed at the main access points 
to the walls of Rocca Pendice. Later on the 
same sign was introduced in the web site 
of the park.  

2.3 Effects of the protection actions and 
offspring.

Nesting became a certainty when during 
February 2001 Aldo Tonelli (LIPU Padova), 
spotted a couple of falcons doing the pre-
nuptial court that was promptly followed 
three days later by the first reproduction. 
No special protection action was taken on 
the first year since nobody knew about the 
presence of these individuals. 

Luckily for falcons a rainy spring limited 
significantly climbers’ activities and the 
first egg hatched successfully on April 22nd 
just after a heavy rainstorm that saw some 
snowflakes and a sudden drop in tempera-
ture. 

Even thuogh the lack of information on 
the presence of the nest led to anthropic 
disturbance, the two juveniles were able to 
regularly fly by the end of May. 

During 2002 the access to the wall 
where the nest stood was forbidden and 
next spring 3 young falcons were born. The 
following two years was characterized by 
a beautiful springs and the protection area 
around the nesting zone did little to avoid 
damage. A large number of climbers, prob-
ably ignoring the consequences, passed 
next to the nest. Female was forced to 
leave the nesting both in 2003 and 2004 
resulting in the loss of the offspring.  

This led the board of the park along with 
CAI and LIPU to close the East cliff com-
pletely from March to May in order to pro-
tect the falcons which were the only couple 
in the Province of Padova. 

In 2005 just one juvenile was able to 
fly but this event has to be estimated as 
positive since the bad results of the previ-
ous years. 

During spring of 2006 the protection 
area size was somewhere between the 
extreme 2005 decision and the mild 2002. 
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This action along with the information poli-
cies performed by CAI made possible for 
three juveniles to hatch in 2006. 

In 2007 the location of the nest was re-
ally close to the one of 2006, therefore the 
same limitations were kept and this allowed 
four young falcons to fly out. In 2008 the 
protection area was considered to be sol-
id and this permitted three juveniles to be 
born.

Fig. 1. Hunting activity of peregrine falcon.

3	 conclusIons

The experience that was gained in these 
years and the positive collaboration with 
LIPU and CAI-TAM Veneto and CAI Pa-
dova allowed to find a strategy that met 
the requirements of both the falcon and the 
climbers. 

The solution that is actually under use 
provokes a slight damage to the climbers 
that on the other hand have proved to ac-
knowledge the delicate scenario accepting 
the limitations. 

CAI-TAM played a major role in edu-
cating and making aware climbers on this 
problem. The knowledge that built up and 
the comparison with other realities brought 
to a result that we hope will lead to a code 
for the users of Rocca Pendice, a code that 
will assure protection to the falcons along 
with the use of the cliffs from CAI members 
and occasional climbers.  

It can be said that the board of the park 
was able to find the right solution to the 
problem granting at the same time safety 
for an endangered species and the valori-
zation of the territory for tourism. 
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1	 IntroductIon

Once a prime tourist destination in 
Africa, Uganda’s share of tourism 
dropped dramatically after decades 

of internal conflict, during which time wild-
life populations were decimated through 
widespread poaching. After over a decade 
of relative stability, wildlife numbers and in-
ternational tourist arrivals have begun to in-
crease. As such, enormous potential exists 
to utilize Uganda’s rich natural and cultural 

heritage resources for sustainable tourism 
while providing a much needed local impe-
tus to support their conservation. 

Uganda is home to one half of the world’s 
endangered mountain gorillas and harbors 
over 1000 species of birds, many of them 
rare Albertine endemics. Uganda’s capaci-
ty to manage these visitors is currently very 
limited at all levels of the tourism sector 
and to date has depended almost entirely 
upon outside expertise. Lack of expertise 
in visitor management, market research, 
monitoring and the application of GIS is a 
serious impediment to sustainable tourism 
development. 

Tourism is an inherently geographical 
industry where supply and demand cy-
cles often relate to finite resources in time 
and space [1],[2]. Geographic Information 

Strengthening local support for 
community tourism (in Uganda) 
through University – Community 

Partnerships
Michael J. Campbell, K. J. MacKay, D. J. Walker, C. Dranzoa,

Abstract — Rural poverty, poor environmental health and the resultant threat to biodiversity are significant impe-
diments to sustainable tourism development in Uganda. These problems reinforce one another and are compoun-
ded by: a) weak institutional linkages between rural communities, NGOs, universities, government departments 
and public policy makers; b) deficiencies in community oriented professional skills in sustainable tourism and 
biodiversity conservation; c) the need to transform community attitudes to view parks and protected areas and wil-
dlife as natural capital on which rural livelihoods can be improved; and d) the need for interdisciplinary approaches 
in higher learning to address intertwined problems of biodiversity conservation and sustainable tourism develo-
pment. The University of Manitoba in co-operation with Makerere University in Uganda has initiated a program 
to address these issues though the development of: 1) a master’s degree at Makerere University; 2) a strategic 
partner’s network and; 3) three demonstration projects in communities surrounding national parks. This poster 
presents initial results that illustrate how the university community-partnership is leading to stronger institutional 
links to not only the university and community but also to NGOs and government departments while providing 
much needed capacity building in local communities.

Index Terms — Community tourism, GIS, partnerships, Uganda.
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Systems (GIS) can be used to assess and 
manage these resources as natural capital 
on which rural livelihoods can be improved 
while facilitating approaches to biodiver-
sity conservation [3]. Within the context of 
sustainable development, GIS can guide 
development objectives and infrastructure 
planning, assist in sensitivity analysis and 
determining location suitability, assess re-
source availability and carrying capacity, 
aid in evaluation of visitor experience pref-
erences and in tourism promotion through 
on-line services (e.g. Google Earth, for a 
review and examples see [4]). Sustainable 
tourism planning and development can be 
thought of as occurring in three phases 
(modified from Boers and Cottrel 2007): 1) 
tourist/market segmentation through iden-
tification of cultural and natural assets; 2) 
zonation of assets geographically based on 
supply and demand as well as carrying ca-
pacity; and 3) infrastructure and resource 
development. Although GIS has numerous 
applications in sustainable tourism devel-
opment and is widely recognized as an es-
sential tool, it is often under utilized in plan-
ning because of limited expertise and lack 
of training [3]. A major contribution of this 
project is the training of faculty members 
and technicians at Makerere University, to-
gether with wardens of the Uganda Wildlife 
Authority (UWA), to use GIS technology as 
one strategy to enhance visitor manage-
ment in the national parks.

2	 unIversIty	–	coMMunIty	partnershIp	

Tourism in Uganda has recently overtaken 
all other sectors as the number one contrib-
utor to the GDP (Personal Communication,  
Minister of State for Tourism 2008).  In spite 
of being Uganda’s primary foreign income 
generator, tourism resources in Uganda 
are still under explored and utilized, partly 
due to limited tourism infrastructure, lack of 
integrated approaches to resource utiliza-
tion, and limited capacity in tourism plan-
ning, partnership building and networking.  

Makerere University (Uganda) and the Uni-
versity of Manitoba (Canada) are in part-
nership to implement tourism community 
outreach through building and nurturing 
tourism networks at institutional, govern-
ment, NGO and community levels by de-
veloping a masters’ curriculum in Wildlife 
Tourism and Recreation Management.  The 
partnership and embedded Master’s pro-
gramme is based upon the premise that de-
veloping in-country expertise in Uganda will 
allow Uganda to better plan for, manage, 
and benefit from tourists. Built in to the cur-
riculum is field based practicum. Graduate 
students will work in poor rural communi-
ties adjacent to protected areas where their 
knowledge will be shared to assist villagers 
in generating healthy livelihoods through 
wildlife and community-based tourism and 
as a consequence motivating them to ad-
vocate for conservation. 

The curriculum provides the vehicle for 
action learning with the rural communities 
around protected areas of Bwindi, Queen 
Elizabeth, and Kibale National Parks form-
ing the life laboratories or workshops for 
developing/transferring skills, and learning 
tourism best practices while serving as rich 
data-base in indigenous knowledge and 
cultures. The curriculum also helps to draw 
together all key players in wildlife and com-
munity tourism; NGOs, local government, 
line ministries, conservationists, tourism 
board, tourism association, Uganda Wild-
life Authority to work together with students 
and university professors to harness this 
valuable resource in sustainable manner. 
The model adopted herein de‑mystifies 
universities as the “Ivory Tower” devoid of 
shared vision for rural community develop-
ment concepts. Instead, the rural communi-
ties and the protected ecosystems serve as 
attractive centers for innovations in tourism, 
learning, and knowledge creation and eco-
nomic development. Finally as tourism is 
still a relatively nascent industry in Uganda, 
the education of tourism professionals ca-
pable of anticipating and managing a grow-
ing number of visitors is essential. 
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3	 case	 study:	 coMMunIty	 InvolveMent	 –	
kItojo	-	ruhIja

In the initial project work-plan all com-
munity-university projects were to be run 
as a component of the practicum require-
ments of the degree. However, during the 
needs assessment and Rapid Rural Ap-
praisal conducted in 2007 in association 
with project partners UWA and the Uganda 
Community Tourism Association it became 
apparent that the community training com-
ponent needed to be accelerated. The rea-
son for the acceleration was the decision 
on the part of the Ugandan Wildlife Author-
ity to issue tourist permits to a group of go-
rillas habituated by researchers in the Ki-
tojo-Ruhija (henceforth to be called Ruhija) 
Parish of Kabale District. The short timeline 
for tourist permits (July 2008) and the com-
munity’s lack of experience with tourist and 
tourism lead to the decision to engage the 
community immediately and send students 
from the University of Manitoba to begin the 
sensitization process and to identify com-
munity strengths weaknesses and training 
needs in terms of tourism capacity and visi-
tor management.

3.1 Attraction

The primary tourist attraction in Uganda is the 
endangered mountain gorilla (Gorilla gorilla 
berengei). At the outset of the project there 
were 4 habituated gorilla groups operative in 
Uganda, however the Ugandan Wildlife Au-
thority had plans to habituate other groups 
to tourists so as to distribute the benefits of 
tourism more widely (previously habituated 
groups were concentrated in two districts). 
The process of habituation, where wardens 
follow gorillas daily slowly getting closer to 
reduce the animals natural fear of humans, 
can take up to two years. In Ruhija, however, 
gorilla groups had been under study for a 
number of years and the process of habitu-
ation was advanced. As a result it was pos-
sible for the UWA to plan to sell tourist permits 
within a shorter time frame than usual.

3.2 Community expectations

During the initial Participatory Rural Appraisal 
(PRA) conducted in 2007 the Ruhija com-
munity was identified as one in which there 
was some potential for tourism development 
based in large part upon the existence of at 
least three rare Albertine endemic bird spe-
cies being resident on community land and 
the potential to attract serious birdwatchers to 
the community. With an assessed  moderate 
level of organization and potential for tourism 
development, UWA notified the project team 
that gorilla permits were likely to be issued in 
early to mid 2008 for the Ruhija gorilla group. 
While the community had been hoping to 
have a habituated gorilla group for some 
time, news of the decision was still something 
of a surprise.

As noted previously, visitor management 
skills and knowledge are still largely rudi-
mentary in Uganda, where to a large degree 
major sections of many parks are simply off 
limits to tourists. As numbers of tourists to 
Uganda are increasing and the recognition 
of their significance to the national and local 
economies grows, there will undoubtedly be 
increased pressure to expand the suite of ex-
periences available to them.  Given the cur-
rent lack of expertise in visitor management, 
the implementation of this programme (UM/
MAK CIDA) is essential to ensure the optimi-
zation of tourism in Uganda.

3.3 Participatory rural appraisal 

In 2007 and 2008 two fieldwork placements 
were conducted by University of Manitoba 
graduate students under the supervision of 
the project directors. The principle functions 
of these fieldwork placements were to con-
duct Participatory Rural Appraisals (PRA) to 
determine community awareness, capacity 
for and openness to receiving tourists. The 
PRA were conducted with U of M students, in 
part to develop the template for subsequent 
placements by Makerere students enrolled in 
the Master’s curriculum.

Over the course of the PRA process 
students remained in the community for 
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extended periods of time meeting with 
community members and gathering infor-
mation regarding the level of organization 
of community groups, level of understand-
ing of the potential impact of tourists on the 
community (positive and negative), potential 
cultural and natural attractions (crafts, danc-
ing, birds, caves, etc), and the ability to “in-
terpret” these resources and understanding 
of tourist needs and desires. In addition, as 
a follow-up to the PRA, project teams con-
sisting of university faculty and NGO part-
ners visited the communities to formalize 
the partnership and facilitate and organize 
training initiatives. It became readily appar-
ent that while the community possessed 
tremendous resource potential for tourism, 
they lacked the capacity to transform these 
resources into income generating opportu-
nities. As an example the Gorilla Friends 
Group had combined their resources to 
develop a tourist accommodation and with 
some input from the 2007 U of M student 
(in landscape architecture) developed a site 
plan for their enterprise. However, in the 
absence of ongoing support and advice the 
group changed locations and constructed 
“accommodations” based upon local under-
standing of a guest house.

The result was a structure wholly unac-
ceptable to all but the most rugged tourist and 
unlikely to attract a single visitor. Subsequent-
ly, the project partners provided opportunities 
for members of the Gorilla Friends Group to 
travel to several budget tented camps to gain 
an appreciation of the style and standard re-
quired to attract budget and mid-range travel-
ers. In addition, the team provided input to site 
design and planning and the group is now in 
the process of constructing a tented camp at 
the site which sits atop a ridge overlooking 
the Bwindi Impenetrable Forest. Currently, 
the 2008 student intern has been providing 
on site training to members of the Gorilla 
Friends Camp in customer service, hygiene, 
and accommodations management.

Other groups within the community are 
also being trained to take advantage of the 
tourism potential of the community. Specifi-

cally, the beekeepers group have had two 
members sent to Nakasongola for training in 
beekeeping business management. In addi-
tion, they have received instruction in “inter-
preting” their operation for tourists (some-
thing they never thought tourists might be 
interested in) and initiatives are underway 
to assist them in developing and packaging 
product for tourist consumption and export. 
The organized community orphans group 
and several women’s groups are also receiv-
ing training in craft production and basic ac-
counting and money management for their 
small enterprises.

As a result of the project’s involvement 
in the community, in a very short period of 
time a number of tourism initiatives and in-
come generating activities are underway. A 
key component of the agreement with each 
of the groups was that a percentage of the 
income generated by their initiative would be 
set aside to assist other groups in developing 
their initiatives ensuring sustainability and re-
ducing resentment within the community. 

3.4 Role of GIS training

Within Ruhija, GIS addresses deficiencies 
in community oriented professional skills in 
sustainable tourism and biodiversity con-
servation by providing a toolset to manage 
existing resources more efficiently while si-
multaneously presenting new development 
opportunities. For example, a key economic 
limiting factor with respect to the natural re-
sources is the policy of managing by exclu-
sion ‑ gorilla are a significant revenue source 
so access to any part of Bwindi is highly 
regulated, reducing opportunity for develop-
ment of other attractions. In the absence of 
real geographic information regarding abun-
dance and distribution of gorilla, guided bird 
viewing, nature walks and canopy tours, etc. 
are unlikely to be developed. Yet the number 
of visitors viewing gorilla per day is strictly 
regulated and therefore revenue is capped. 
GIS can be used to identify areas of high 
habitat suitability for gorilla and other wildlife 
species, while sensitivity analysis can aid 
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in the assessment of development impacts 
on the landscape. Through careful visitor 
access management, the Ugandan Wildlife 
Authority can protect gorilla and at the same 
time provide critical market segmentation 
and economic development opportunities. 
The cultural and community resource seg-
ments can similarly benefit from GIS through 
zonation and planning. Application of GIS 
within Ruhija does face significant challeng-
es, primarily through lack of geographic, cul-
ture and species data beyond basic physical 
attributes (e.g. climate, topography, coarse 
thematic habitat maps from remotely sensed 
data, roads from GPS telemetry). However, 
the partnering of the Uganda Wildlife Author-
ity with local communities to manage wildlife 
and tourism through the use of GIS technol-
ogy does provide a basis for enhanced eco-
nomic opportunities, and improved visitor 
and resource management.

4	 ConClusions

As a result of the CIDA project, community 
capacity in tourism enterprise and visitor 
management is already being enhanced. 
While the graduate programme and curricu-
lum is slated to begin in the fall of 2008, early 

intervention in the community has accelerat-
ed the partnership development component 
of the programme. The Uganda Wildlife Au-
thority and several partner NGOs have been 
actively involved in facilitating and training of 
community members. Indeed it was the part-
nership with UWA that allowed the project 
team to learn in advance of any public dec-
laration that Ruhija was to be a location for 
gorilla tourism, thus allowing the project to 
respond as rapidly as it did. Such proactive 
community capacity building to prepare for 
visitors will lead to sound visitor and resource 
management.
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1	 IntroductIon

Over the past decades, numerous de-
vices have been developed for the 
purpose of monitoring visitor flows in 

recreational and protected areas [1], [2], [3], 
[4], [5], [6], [7], [8], [9], [10], [11], [12], [13], 
[14], [15], [16], [17]. Beside visitor counting by 
human observers, most common is the us-
age of automatic counters such as active and 
passive infrared counters. These long-term 
counting systems have several advantages 
as well as disadvantages. 

One problem is the data download. Many 
of recreational and protected areas are large 

and difficult to access. It is time consuming 
to access remote located counting devices. 
Because of the high costs associated with 
data download, researchers, managers and 
producers are looking for more suitable solu-
tions. Newest developments have equipped 
some of these counter types with remote 
download systems [17]. 

This study evaluated the reliability of 
the Ecocounter - Ecotwin© equipped with 
a remote control facility under different 
conditions.  

2	 Methods

The Ecocounter - Ecotwin© is a passive 
infrared-counter which is equipped with a 
remote control facility (Eco-GSM-unit). The 
counter is connected to a modem, which al-
lows transferring data from the counter to 
the office via internet. 

We placed the counter at different lo-
cations with different surroundings during 
spring and summer of 2008. We installed it 
indoors to assess the influence of walls and 
buildings, and outdoors. The outdoor set-
ting was the Danube Floodplains National 
Park which is situated in the east of Austria 
and stretches from the city of Vienna, the 

Assessment of a passive infrared 
counter with a remote data transfer 

facility
Renate Eder, Albert Kahler and Arne Arnberger 

Abstract — This study evaluated the reliability of the Ecocounter - Ecotwin© equipped with a remote control facil-
ity (Eco-GSM-unit) under different conditions.  The counter is connected to a modem, which allows transferring 
data from the counter to the office via internet. We will discuss the reliability of the modem and the influences of 
the different locations and surroundings on it.

Index Terms — Passive infrared sensor, remote data transfer, video monitoring.
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capital of Austria, along the Danube River to 
the Slovakian border.  The outdoor settings 
include shared recreational trails in close 
proximity to settlements and more remote 
locations, which are characterized as open 
spaces and those under a closed roof of 
leaves within the park. At each location, the 
counter worked for several weeks. 

The data were provided at a website 
which was administered by the company 
eco-counter. Using a password, data could 
be downloaded. 

3	 results

In all settings, the remote data transfer unit 
worked without any disturbances. We could 
not find any influences depending on weather 
or setting. The system was simply to install. 
The provided software for the data download 
was easily to use.

We used the system in an urban-proxi-

mate area. Further testing should be done in, 
for example, mountainous alpine regions.
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Outdoor recreation in change.
A Swedish program on outdoor 

recreation research
Peter Fredman, Lena Ernerfeldt Burman

Abstract — Outdoor Recreation in Change is an interdisciplinary research program which will analyze current dy-
namics of outdoor recreation and nature based tourism in Sweden, forming a thorough knowledge base for future 
research and monitoring. The program is organized into six projects to emphasize the diversity of outdoor recre-
ation research. (1) The research is integrated through a common empirical arena that includes case studies of 
recreation landscapes and a national survey to provide information on outdoor recreation activities, participation 
and constraints. This will give a comprehensive input to five deepening projects: (2) Outdoor recreation patterns 
(motives, access, urban-rural tensions, gender, immigrants, youth, non-users and trends); (3) Urban proximate 
nature (outdoor recreational opportunities, economics and health); (4) Outdoor recreation in spatial planning (land 
use, conflict resolution, impact assessment and local management); (5) Outdoor recreation and nature conserva-
tion (integrated land management, environmental education and guiding); and (6) Nature-based tourism for re-
gional development (demand, supply, impacts, protected areas and governance). Communication at three levels 
(information, dialogue and collaboration) will establish strong linkages and ensure that results are disseminated 
to a broad group of external stakeholders and practitioners. The program, which is financed by the Environmental 
Protection Agency, is planned for six years and involves 18 researchers at seven universities in Sweden. This 
presentation will give an overview of the program, current program activities, and highlights of recent results.

Index Terms — Outdoor, recreation, change, sweden.
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Climbing management in protected 
areas of southern Poland

Miłosz Jodłowski

Abstract — Hundreds of rock cliffs and isolated rocks can be found in Southern Poland within upland, mid-moun-
tain or high-mountain landscapes. Most of these sites are, to a various extent, protected by law – within national 
parks, landscape parks, nature reserves or nature monuments. They are major tourist attractions for visitors of 
the respective protected areas who generally do not interfere with cliffs ecosystems. This is not the case with 
climbing activities which remain a subject of an unremitting controversy.This work focuses on the analysis of the 
climbing management with respect to the assessment of the impact of climbing activities on cliff environment. 
Polish environmental law does not regulate climbing management, referring it to the competence of protected 
area managers. However, in the majority of protected areas management consists only in a total closure of some 
areas to any climbing activities. Trees have been frequently planted in the vicinity of rocks; rock surfaces on which 
climbing had been curtailed are now overgrown with mosses and herbaceous vegetation, while natural xerophyte 
and heliophyte communities have been destroyed. Resulting landscape changes largely decreased many ge-
osites’ attractiveness not only for climbing but tourism in general. Only recently in some climbing areas trees and 
shrubs in the vicinity of cliffs have been cleared, however, frequently such actions are not previously consulted 
with reserve or national park managers. With the growing popularity of this type of qualified tourism, it is necessary 
to create a modern system of climbing management, based on environmental conservation. Conservation and 
management plans for protected areas should contain detailed regulations of  access to particular geosites where 
climbing activities are to be allowed. Such regulations may impose seasonal closure of particular cliffs or parts 
of cliffs to climbing during bird nesting periods or closures due to protection of cliff plant communities. Specified 
should be the types of permitted climbing activities together with protection method. Finally, monitoring of climbing 
intensity and environmental impact should be carried out for sustainable tourism development

Index Terms — Rock climbing, climbing management, environmental impact, bolts, Southern Poland.
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1	 IntroductIon

The monitoring of visitors to recrea-
tional and protected areas and forests 
has long been regarded as an impor-

tant component of recreation and ecological 
management [1], [2], [3], [4], [5], [6], [7], [8], 
[9].  Data on recreational use are essential 
for selecting appropriate visitor and area 
management and marketing strategies [1], 
[3], [4], [5], [7]. 

Over the past decades, numerous tech-
niques and methods have been suggested 

for the purpose of monitoring visitor flows in 
recreational and protected areas [1], [2], [3], 
[4], [5]. [6], [7], [8], [10], [11] [12] [13]. Area 
managers must decide on the most appropri-
ate observation strategy and most suitable 
methods for their visitor monitoring. Conse-
quently, knowledge about the many techni-
cal and methodological options, their costs, 
and their respective advantages and disad-
vantages is a prerequisite for sound decision 
making. For that purpose, methodological 
comparisons are essential. 

Especially for recreational and protected 
areas close to a large conurbation, manag-
ers and researchers have to cope with many 
problems due to a multifaceted visitor struc-
ture and high use loads [7], [11], [12], [14], 
[15],. Therefore it is important to have reliable 
data on the amount of visitors and the tempo-
ral use patterns. 

Usage of automatic counters is most com-
mon in the different protected area systems 
worldwide [1], [2], [3], [4], [5]. [6], [7], [8], [9], 
[10]. These include active and passive in-

A comparison of passive infrared 
counter results with time lapse 

video monitoring at a shared urban 
recreational trail
Albert Kahler and Arne Arnberger 

Abstract — This study compared two visitor counting methods at a heavily used multi-use access trail to the 
Donau-Auen National Park in Vienna, Austria. We compared visitor numbers gained by video monitoring with 
passive infrared counter results (Ecocounter – Ecotwin©). Both devices were installed at the same place and 
recorded the recreation use along the trail between December 2007 and January 2008. During daylight the video 
camera took pictures every 1.6 seconds. Counting by Ecotwin resulted in 3477 counts, while the total amount of 
counts by video monitoring was 4405. We will discuss causes for the differences in visitor numbers, and the pro 
and cons of both methods.

Index Terms — Passive infrared sensor, shared trail, video monitoring, Vienna.
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frared counters, acoustic counters, radar, 
pressure pads, seismic sensors, magnetic 
and pneumatic sensors etc. Newest develop-
ments have equipped some of these counter 
types with remote download systems [16]. 

These long-term counting systems, how-
ever, have several disadvantages. Automatic 
counters provide no indication as to the ac-
tivities, in which visitors are engaged, the size 
of the group or visitor behaviour, and their in-
teractions [7], [11].  Especially for automatic 
counters, a calibration process is necessary, 
as counts may be biased for many reasons 
[1], [5], [11]. For example, an active infrared 
counter can be triggered by wildlife, swaying 
grass and moving leaves, breaking branches, 
or curious visitors tampering with the device, 
in addition to properly passing visitors.  Mis-
counts from a passive infra-red counter can 
be associated with visitors walking past in 
tight groups or can also be caused by certain 
colors of user clothing [10].  For the calibra-
tion of automatic counters one usually relies 
on counting by observers or to use a video- or 
camera-based system [1], [5], [6], [7], [8], [11], 
[15], [17].

Compared to automatic counters one main 
advantage of video monitoring is that it adds 
the opportunity for analysis by user types, 
user behavior and use levels. However, the 
analysis of the video tape data is time con-
suming [4], [7], [11], [14], [15], [18]. Compar-
ing passive infrared counter results with time 
lapse video monitoring at a shared urban rec-
reational trail allows identifying factors, which 
bias passive infrared counter results.

2	 study	area

The Danube Floodplains National Park is 
situated in the east of Austria and stretches 
from the city of Vienna, the capital of Austria 
with a population of 1.7 million inhabitants, 
along the Danube River to the Slovakian 
border. In 1996, the area was declared as a 
national park and accredited by the IUCN in 
1997. The National Park covers an area of 
about 9300 hectares. The Lobau, the Vien-

nese section of the National Park, covers 
an area of 2400 hectares. Since several 
decades, the Lobau has been a traditional 
recreational area for the Viennese population 
as well as for the inhabitants of the surround-
ing communities. Visitor counting resulted in 
an annual use estimate of around 0.60 million 
visits to the Lobau [18].

The entrance near the new National Park 
Information Centre Lobau at the Dechantweg 
(Fig. 1), is one of the main access points to 
the national park. It is a paved and flat trail of 
about 4 m of width. Based on previous visitor 
monitoring studies about 90,000 visitors are 
entering and leaving the National Park at this 
point. This entrance is used by several user 
groups. Walker, dog walker, bicyclist, jogger, 
horse rider and car use is observed. 

3	 Methods

Between December 19, 2007 and January 
19, 2008 a passive infrared counter and a 
time-lapse video camera were installed at the 
access point Dechantweg. Both devices ob-
served the same trail section during the same 
time period.  

3.1 Time-lapse video recording 

The video monitoring unit consisted of a 
weatherproof black-and-white video cam-
era with integrated heating and two time-
lapse video recorders. In order to avoid 
vandalism the video camera was fixed to 
a fenced building inaccessible for visitors. 
The time-lapse video recorder took images 

Fig. 1. The Danube Floodplains National Park (www.
donauauen.at): The observed entrance point, called 
Dechantweg, is located at the west side of the National 
Park.
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of the trail every 1.6 seconds during day-
light. With the low resolution of the black-
and-white camera and a minimum distance 
between visitor and camera the anonymity 
of the visitors was ensured.

The following data were captured from 
the video tapes and recorded on a MS-
Excel spreadsheet: date and day of the 
week, time of visit, direction of movement, 
number of persons, group size, activity type 
and number of dogs.

3.2 Passive infrared sensor

The passive infrared unit consisted of a pyro-
electric sensor (Ecocounter – Ecotwin©) 
and a logger (Fig. 1). The system is weath-
erproof and the included batteries should 
last for up to ten years. The sensor was 
fixed on a pole about 90cm above ground. 
The cables were buried and the logger 
was hidden behind a tree. In order to avoid 
vandalism the system was set up within a 
fenced plot bordering the trail and camou-
flaged by bushes and leaves. With the two‑
way sensor, not only the number of passing 
persons could be recorded, but also the 
direction of movement. For the data down-
load from the logger a Pocket PC with an 
infrared link was used. 

4	 results

Video monitoring resulted in 4405 “events” 
entering and leaving the park. About 68% 
were walkers, joggers or dog walkers, and 
13.5% were bicyclists. Further users were 
motorbikers and horse riders. Close to 18% 
of the “events” observed were cars. Car 
traffic originated because of a nearby riding 
stable about 100m behind the monitoring 
place, and cars of the national park man-
agement and other area administrations.

The passive infrared counter recorded 
only 3477 “events” during the same time pe-
riod, about 20% less than video monitoring. 

Although the correlation between the 
hourly video and sensor results was very 

high (R² = 0.943), the scatter plot (Fig. 2) 
documents a permanent undercounting of 
the sensor for low as well as for high use 
times. 

Further analysis explored causes for 
this undercounting of the passive infrared 
sensor, focusing on activity types. For that 
purpose the relative differences between 
video and sensor counts were divided by 
the median into two groups: In one group 
with higher differences between video and 
sensor results and one group with no or few 
differences.

Times with higher differences in counting 
results are characterized by a significantly 
higher walker and lower car use. Further 
analysis targeting the walker group identi-
fied group size as one influencing factor. 
During times with high discrepancies be-
tween both methods, the group size was 
significantly larger. Obviously, when two or 
more people were walking side by side the 
passive infrared counter counted only one 
person. 

Fig. 3. Scatter-plot of the hourly video and sensor 
counts. 

Fig. 2. Ecocounter ECO-TWIN (www.velometer.at)
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5	 conclusIon

Each monitoring method has its advantag-
es and disadvantages. The advantages of 
this passive infrared counter are that it is 
not dependent on electricity, is very easy to 
handle, and it needs very little maintenance 
efforts. That makes the counter valuable for 
many in particular remote recreational are-
as. However, the undercounting of walkers 
may limit its use. We recommend using this 
device at more narrow trails which force the 
visitors to walk one behind the other. On the 
other hand, the consistent undercounting of 
the counter (Fig 2) documents that a cali-
bration factor is very useful for producing 
reliable counting results. 
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Solutions for a new challenge in the 
field of visitor flows: paragliding and 

nature protection
Judit Karacsonyi, Zoltan Karacsonyi

Abstract — One segment of the increasing number of visitors of nature areas are the visitors with sporting 
purpose. Among these the technical sports have essentially different characteristics. The relationship between 
exercisers of technical sports and nature, landscape involves the possibility of a non-harmonic relation and not-
rarely the fact of that. We delineate the characteristics of the paragliding sport its practice and its relationship 
with nature, landscape by examining the Hungarian situation. We review the status of the paragliding sport, the 
increasing number of sportsman and the paragliding clubs. We introduce the decisive authorisation procedures of 
paragliding (Civil Aviation Authority of Hungary, nature conservation) and its adaptation and problems. Presenta-
tion of the outcome of the workshop organized with the presence of the concerned parties (paragliders, national 
parks, aviation authorities) which was set up to formulate and negotiate the interest and opinion of the actors. It 
was the first time that a workshop gave the opportunity for the reconciliation, harmonization of the two differing 
demand. Tasks of the near future was formulated for create a long lasting co-operation between the paragliding 
sport and the demand for protecting the natural values.

Index Terms — Paragliding, visitor flows, harmonization efforts, stakeholders’ workshop.
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The impact of experimental trampling 
on the biodiversity of beech forests: 

basic knowledge for the management 
of urban forest for recreation

Kissling Marion

Abstract — In the last few years forests became an important function as natural recreation sites, especially 
in the surroundings of urban areas. Nowadays, large numbers of forest visitors can lead to conflicts between 
recreation and nature conservation The extent of damage to the forest vegetation depends not only on the kind 
of recreational activity and frequency of visitors, but also on the type of soil and forest vegetation. The effects of 
trampling on soil microorganisms and the level of disturbance that will cause changes are mostly unknown. In 
order to gain a better understanding of these relationships I investigated the effect of different trampling regime 
– single trampling versus repeated trampling – on the ground vegetation, soil microbial biomass and the activity 
of dehydrogenase (an indicator for the total metabolic activity of soil micro-organisms), glucosidase and phospho-
monoesterase (both key enzymes in the nutrient cycle)

Index Terms — Experimental trampling, soil enzyme activity, outdoor recreation, urban forest, ground vegeta-
tion.
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1	 research	background

The area of Fortore - Alto Tammaro 
(Benevento province) represents a 
good model to evaluate the prob-

lems that mountain-inner areas, far from 
the main communication ways, usually ex-
perience in Southern Italy. 

Apenninic areas cover a wide part of 
the italian surface and represent an impor-
tant element of conservation for cultural, 

biological, economical and social diversity. 
Many difficulties, however, expose these 
internal areas to young escape, underem-
ployment, ageing and agricultural aban-
donment, with high risks for the integrity of 
the so called “basket of goods” that groups 
all the elements of diversity of  the Apen-
ninic rural areas. 

In the most recent years, investments in 
tourism were expected to give impulse to 
the local economy [1], yet so far the results 
did not correspond to the expectations. 

2	 the	research

In the frame of a research project, the local 
economy has been analysed, and a cen-
sus of the small enterprises was taken. 

Territorial partnership and networking 
have been stimulated through information 

Are Natura2000 SPAs and SACs 
perceived by local communities 
like important elements for local 
development? The case study of 

Fortore-Alto Tammaro, a rural area 
on the mid-southern Apennines

Danilo Marandola, Antonio Raschi, Roberto Tognetti

Abstract — Apenninic areas cover a wide part of the italian surface and represent an important element of con-
servation for cultural, biological, economical and social diversity. Many difficulties, however, expose these internal 
areas to high risks of abandonment and loss of diversity. A long-run research project aims to calibrate action mod-
els for sustainable rural development based on eco-agri-tourism, also to promote conservation and knowledge of 
local natural resources. 

Index Terms — Natural resources, eco-agri-tourism, rural development 
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and training activities, involving associations, 
firms and local people. In three townships 
of the Fortore district, namely S. Marco dei 
Cavoti (population 3707, main centre of the 
district), Castelvetere in Val Fortore (pop. 
1801), Molinara (pop. 1946), a more thor-
ough analysis was performed. Structured in-
terviews were used to perform a qualitative 
and quantitative analysis of small enterprises 
and shops, aiming to identifying the perspec-
tives of future development.

Tourist flows, offer and demand have been 
analysed [2] on the basis of the data col-
lected by the Provincial Board for Tourism 
in the period 1999-2007.

Questionnaires and SSI (Semi Structured 
Interviews) have been realized to know tour-
ist’s preferences and local people awareness 
about the natural resources of the area.

3	 results

Questionnaires have shown that tourists use 
to visit a rural area on the Apennines for the 
whole “basket of goods”, nature included. Fo-
cus Groups and SSI, on the contrary, have 
shown that local firms and tourist establish-
ments give importance only to a part of that 
“basket of goods” (especially to local food 
and folklore), absolutely underrating the na-
ture-landscape element.

This difference, between the nature of the 
tourists’ demand and the awareness of the 
tourism operators about it, should not be ne-
glected representing an obstacle for local and 
tourist development processes. In addition, it 
can expose interesting natural areas to the 
risk of abandonment.   

These observations have a particular value 
considering that a big part of the studied ter-
ritory is today preserved like SPAs and SACs 
(i.e. Castelvetere in Valfortore forest).

4	 further	perspectIves

Ad hoc researches will aim to value cul-
tural, leisure and economic value of these 
Natura2000 areas; to know and increase the 
level of awareness of tourism entrepreneurs. 
Territorial networking processes will be pro-
moted, stimulating an active participation of 
local people and supporting the diffusion of 
information and knowledge. 
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1	 research	background

Rural areas can be considered like a 
complex puzzle of different elements 
that, all together, tend to rend unique 

and peculiar the structure of the territory. This 
way, the simultaneous conservation, valori-
sation and consideration of each one of the 
elements of the rurality has to be assumed 

like a milestone for a sustainable rural devel-
opment. In Italy, agriculture and local foods 
are the pillars of the rural systems, and all the 
different development processes have to be 
based on them for a big part. However, we 
should not forget that local culture, customs, 
history, people and biodiversity are also im-
portant pixels of the rural puzzle. Their val-
orisation is a conditio sine qua non of a sus-
tainable development and it is also a good 
opportunity to contribute in increasing the 
value of food and local products. But, how to 
transform biodiveristy in an active element for 
rural development?

2	 the	walnut	tree

Walnut tree, for nutritional value, wood and 
its connections to local culture and society, 

Biodiversity and rural development: 
the case-study of the “Shepherd’s 

walnut”. An action model for 
sustainable rural development 

shaped on the peculiar features of a 
rural area

Danilo Marandola, M.E. Malvolti, Roberto Tognetti

Abstract —  Walnut tree, for nutritional value, wood and its connections to local culture and society, is a very 
typical product of the Apennine rural areas. Anyway, the economical value of the traditional/local varieties is today 
very reduced and this may expose rural areas to a loss of biodiversity, cultural values and landscape elements. 
FIMONT is a research project which aims to calibrate action models to increase the value of mountain traditional 
food products. The research, starting from some specific morpho‑genetic analisys carried out by IBAF, has con-
sidered the possibility to increase the value of local walnut calibrating a model based on the peculiar features of 
the rural territory. An ancient path for sheeps transhumance has been choosen like a “red line” for the model. 

Index Terms — Biodiversity, local resources, rural development 
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is a very typical product of the Apennine 
rural areas. Anyway, walnut is produced 
today only in few and specialized are-
as  (with commercial varieties) and quite 
completely neglected in many parts of the 
Apennines. The economical value of the 
traditional/local varieties is today very re-
duced and this may expose rural areas to 
a loss of biodiversity, cultural values and 
landscape elements.

3	 the	project

FIMONT is a research project promoted by 
the Italian Mountain Institute which aims 
to calibrate action models to increase the 
value of mountain traditional food prod-
ucts. In the frame of this project, IBAF-CNR 
has been engaged to deal with the case-
study of the spontaneous walnut growing 
on mid-southern Apennines. Some of the 
researches are developed in the frame 
of a PhD with the Department STAT of the 
Molise University 

4	 the	research

The research, starting from some spe-
cific morpho‑genetic analisys carried out 
by IBAF, has considered the possibility to 
increase the value of local walnut calibrat-
ing a model based on the peculiar features 
of the rural territory. An ancient path for 
sheeps transhumance (Regio Tratturo), that 
connects Candela (Apulia) to Pescasseroli 
(National Park of Abruzzo) crossing the Ap-
ennines for 210 km, has been choosen like 
a “red line” for the model. 

To explain the genetic similarities found-
ed in fruits collected in different Apenninic 
areas, actually, the path has been sup-
posed to be the road through which shep-
herds spreaded walnut’s genes during the 
ages. In the supposed model, moreover, 
the Regio Tratturo plays a very useful role: 
it provides a “physical” defined basis for the 
research (in a very wide area); links differ-

ent administrative areas (provinces, munic-
ipalities, regions...); 

represents a strong element of culture, 
history and identity and this can contribute 
to stress the value of a traditional product 
like the walnut is. But local development 
means also economy and market, so, how 
to do with a product without economical 
value like local walnut? From this point of 
view, a Win-Win model, based on the as-
sociation “Tratturo-walnut”, has been de-
veloped adding also the element “agricul-
ture/local food/rural tourism”. The idea is to 
link walnut with the different rural economi-
cal systems growing up along the path, to 
create connections with stronger and well 
known local products (i.e. cheese, bread, 
sweets and turistic systems).

5	 further	perspectIves

In the frame of a PhD with the Department 
STAT of the Molise University, specific re-
searches will be carried out to know the 
structure of the rural system growing along 
the Tratturo and to value the possibility of 
interaction between walnut and local prod-
ucts. Specific attention will be reserved to 
the active participation of local communities 
for the definition of a development model. 
Focuses will be realized upon specific rural 
areas, with particular attention to areas such 
as Pescasseroli and the Abruzzo Park.  

With its structure, the case-study “Shep-
herd’s walnut” stands as an action model 
that can be applied in other contexts and 
that can contribute to make biodiversity an 
active element for rural development. 
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1	 IntroductIon

Founded in1863 The Club Alpino Ital-
iano (CAI– Italian alpine Club) is an 
independent national association that 

“has mountaineering, the knowledge and 
study of mountains, specifically those in Ita-
ly, and the protection of the mountain envi-
ronment” in the forefront in all of its events. 
The Association is made up of volunteers 
members and is divided into local branches 
coordinated in regional groups. The central 
structure of the Club Alpino Italiano is a non-
profit public organization, while all the sub-
ordinate Local Branches and regional and 
provincial groups are subject to private law. 

In particular, in application of law no. 766 
of December 24, 1985, related to the new 
organization of the Club Alpino Italiano, the 
association promotes, for its members and 
others, and as established in its Charter, 
the following objectives:
•  enjoyment of the mountains and the or-

ganization of mountaineering, hiking and 
caving initiatives throughout the nation;

•  the organization and management of 
training courses for safe mountaineer-
ing, alpine ski touring, hiking and caving 
and naturalist activities;

•  training for 22 different qualifications (in-
structor, guide and operator), necessary 
to perform the above stated activities.

•  mapping, building and maintaining trails, 
alpine structures and mountaineering 
sites;

•  the construction, maintenance and man-
agement of mountain huts and shelters 
owned by the Club Alpino Italiano and 
the individual local branches.;

Towards a sustainable tourism for 
the Italian mountains: the role of CAI

Giorgio Maresi, Filippo Didonato

Abstract — Since its foundation in 1863, The “Club Alpino Italiano” has been playing an active and often decisive 
role for the invention, the spread and the development of mountain tourism either on Alps and Apennines. In the 
last years this role has been more and more related to a clear attention to sustainability and protection of moun-
tain environment. Both Association’ activities (hiking, climbing, caving and sky-tourism) and  structures (refuges 
and paths) were object of a practical and cultural work aimed to reduce impact especially in protected areas. For 
activities, the main work is still based on improving knowledge of mountain environment in association members 
during technical formation courses, focusing to all the attentions to be adopted to avoid damages at wildlife and 
vegetation. Refuges proved to be experimental sites for innovative application of alternative source of energy and 
new solution of waste management. Creation of new paths and management of old ones are now carried out fol-
lowing practical criteria adopted at national scale and aiming to reduce damages due to erosion and impact on 
vegetation and wildlife. A GIS approach for excursionist paths net has been adopted  in different situation, proving 
effective as a tool for a environmentally sustainable planning and management. Parks and protected area were 
strongly supported by CAI in the last years, when the Association was between the more active promoters of new 
protected areas. A strong collaboration is now working on with Parks, both national and regional: the target is a 
responsible frequentation protection of mountain endangered habitat.

Index Terms — Alpine club, climbing, hiking, refuges, protected area
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•  the organization of CAI stations suitable 
for initiatives to patrol and prevent injury 
for mountaineers, hikers or cavers and 
to aid the injured, rescue those in dan-
ger and recover accident victims through 
the National Alpine and Caving Rescue 
Squad (CNSAS);

•  scientific and educational activities to in-
crease the knowledge of all aspects of 
the mountain environment as well as any 
initiative suitable for the protection and 
improvement of the domestic mountain 
environment, also through national and 
regional technical bodies;

•  ethnic-cultural training, studies dedi-
cated to the diffusion and knowledge of 
the mountain environment and its people 
and the multiple aspects, mountain pho-
tography and cinematography, and the 
conservation of the alpine culture;
The enormous enthusiasm of our volun-

teers and their contributions have allowed 
the association to build a solid strategy to 
promote the mountains and help those who 
visit them with mountain huts, shelters, 
trails and social and cultural initiatives. In 
this contest we reported here the initiatives 
and the objectives aiming to satisfy the 
above statements.

2	 caI	and	sustaInable	MountaIn	tourIsM

v	Hiking is the main activity carried out 
by members, but it is proposed with a 
modern approach, in which the walking 
in mountain environment is considered 
the best way to improve naturalistic and 
cultural knowledge, improving respect 
and involvement in management and 
protection choices.

v	In this context several initiatives were 
built up in the last years. Sentiero Italia 
with the colligated Camminaitalia is an 
example of a long trail along all the Ital-
ian regions, involving valleys and villag-
es as restore point and basis for excur-
sion. These initiatives were finalized to 
rediscover the middle part of mountain, 

aiming to historical path and cultural 
centres instead of  peaks and ridges.

v	The creation of a path net in all the Ital-
ian regions is a result of a general in-
creasing interest in hiking and walking. 
Recovering of historical trail and crea-
tion of new path have permitted to ob-
tain a wide spread net able to explore 
most of our mountains. The realization 
of this net was anyway based on a cul-
tural and environmental approach which 
in the last years was focused in a GIS 
approach, adopted especially in several 
park context. Gis proved a right tool to 
plan and to manage the trail net, per-
mitting to avoid the interaction with the 
most sensible habitat and enhancing 
the knowledge of the landscape also for 
people involved in path management

v	Paths building marking, and manage-
ment were object of a strong interest 
and accurate guidelines were adopted  
to all the national area. The goal is to 
reduce impact on the crossed  habitat  
and to reduce risk of localized erosion 
by mean of the right building criteria. 
Moreover standard marking criteria are 
an help for a safe frequentation and try 
to avoid unsightly signature not in har-
mony with the landscape [1;2]. Till now 
about 60.000 km and 8500 trails are 
marked and managed following this cri-
teria by associated volunteers. Between 
the structures devoted to climbing and 
hiking , a particular way was reserved 
to kletterstegs. The CAI has chosen to 
stop the building of this alpinist equipped 
routes aiming to conserve and manage 
only the historical  ones which are very 
attractive point for most of the tourists, 
especially in the Dolomites’ area. New 
route were not supported  if not ad-
equate to environment and also some 
of the old ones were demolished in re-
spect of some environmental character-
istics and for safety.

v	About impact of climbing on cliffs, the 
CAI with its alpinist school supports 
and promotes the adoption of com-
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partmental rules, agreed upon all the 
involved agents related to cliff use and 
conservation: public protection agency, 
climbing association, land owner, envi-
ronmental association. This has pro-
duced some good result and conflicts 
between protectionist and climbers 
were reduced and resolved in some 
cases. Of course, a lot of work was and 
is currently made as continuous forma-
tion of climber and guides.

v	Mountains huts and bivouacs are 
the main structures managed by the 
association. We talk about 761 build-
ings for a total of 21,681 beds, located 
in strategic point of the all the Alps and 
Apennines. These structures allowed 
the frequentation and the practises of 
climbing, hiking and other activities 
proving fundamental for any kind of 
mountaineering. They act so as focal 
point for most of tourists, influencing 
greatly the flux of presences on paths 
[3]. Till now  mountain hut were mainly 
a source of financial worries and en-
vironmental problem for the manage-
ment of people, energy and waste in 
so delicate areas. A new concept of 
mountain hut is now growing up and 
the structures are offered as eco-hut 
and cultural presidium, strictly linked 
to their territory and landscape. CAI 
supported the creation of small library 
in the hut to improve the knowledge 
of mountain culture and environment: 
with a synergic work with school sever-
al attempts were made to use huts as 
an instrument of naturalistic education. 
Moreover a strong effort was made to 
experiment new sustainable sources of 
energy, trying both small eolic and hy-
droelectric and solar power. Water and 
wastes were also object of attention 
aiming to avoid lost of the first and to 
improve the recycling of the seconds. 
Mountain huts proved to be excellent 
sites to test new technologies and 
some good results were obtained both 
with energy and waste management. 

Implementation of an environmental 
management system was carried out 
and tested in several refuges. A long 
course was followed for the “Capanna 
Regina Margherita”, the highest refuge 
in Europe at 4552 a.s.l., on Gnifetti 
peak. Working for several years and 
pairing  the difficulties of quote, techni-
cal solutions were adopted to save en-
ergy, and to improve the management 
of water and wastes. The work made 
possible to obtain the final certification 
UNI EN ISO 14001 proving its reduced 
impact on environment. The work  to 
improve a sustainable management 
has produced  substantial guidelines 
published and now object of courses 
and divulgation [4].

v	Educative role of CAI is fundamental 
not only for members  but also for people 
which are approaching the mountains 
following the association initiatives.

v	Courses and technical preparation of 
operative figures and members are the 
main activities carried out by the as-
sociation. Behind all the information 
and experience transmitted to improve 
a safe approach to the mountain in 
each season, guidelines are proposed 
to avoid damages on mountain habitat 
during activities. The educative work 
points out to enhance the knowledge of 
environmental characteristics both to 
improve awareness of risks for people 
and to understand fragility of mountain 
ecosystems in each component, fauna 
and vegetation, water and soil. Spe-
cific indication are suggested for each 
activities, as example to save games 
during winter sky trail and to teach the 
difficult of vegetation at high altitude 
and the risk of small sky damages for 
trees growth and survival. It is to no-
tice that frequentation of mountains is 
changed and now hikers and climber 
are present on the territory all over the 
year, while the spread of new tools as 
snow shoes has opened the use of trail 
also in not conventional period. So the 
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education is fundamental to avoid a 
permanent disturbance for wildlife or 
other kind of damages.

v	The educative role of CAI is not limited 
to membership but several effort are 
made to propose cultural moments both 
in the cities and in the valleys. A large 
production of books, guides and also 
films is made both at local level than at 
central one.

v	Schools are object of specific  formation 
moments in which CAI associates  take  
student to make contact with environ-
ment in mountains. Not only technical 
aspects for safety but also environmen-
tal ones ware proposed , trying to couple 
with the lack of nature knowledge and 
experience showed by so many young 
people. Youngers’ approach to mountain 
is followed by the “Alpinismo giovanile” 
commission: the education at the moun-
tain environment is strictly based on its 
comprehension and understanding, with 
particular emphasis to an integrate ap-
proach to landscape lecture.

v	Cultural role of CAI is carried out by 
the scientific commission and by the 
mountain  environment protection com-
mission. The first is more dedicate to 
scientific divulgation, the second is in-
volved in protection problems and in 
educational aspects. “Terre alte” groups 
is a specific cultural group working on 
several aspect of the presence of man 
in the high lands. An impressive work of 
recovering of trails and building related 
to past human activities was carried on 
in the last years allowing the persist-
ence of an historical heritage.

v	It is to point out that many of the activi-
ties  and cultural works are made with 
the direct involvement of people living 
in the mountains. This because of many 
CAI sections are present directly in the 
valley villages and moreover for the ef-
fort to respect and to enhance the work 
of mountaineers. On this aspect we re-
member also the cognitive role of social 
excursions towards several agricultural 

or transformation products and the po-
tential of refuges as commercial centres  
for this high quality food products.

3	 parks	and	caI

CAI has common purposes with parks 
and protection agencies. Quite all the Ital-
ian parks and many of SIC and ZPS are 
located in mountains areas. The CAI was  
between the most active supporters of 
the creation of a protection net for moun-
tain as tested by many official acts and 
by association documents. The role of 
protected areas as centres of sustainable 
development for mountains population is 
a statement for  CAI public engagement.

On these basis, programmatic agree-
ments were subscribed by CAI and most 
national parks, as like as at regional 
level. The simple but efficient approach 
to a mountain tourism without heavy in-
frastructure, which produces many dam-
ages and costs as in the case of alpine 
sky tourism, seem the best approach for 
supporting an economic growth of local 
population. Coexistence between eco-
nomic aspects and protection ones are 
the aim of most of CAI works in mountain 
environment. Moreover the intermedi-
ary role between population and agency 
prove to be important to avoid conflict and 
problems. 

4	 conclusIon

As the biggest alpinist association, the 
CAI plays a decisive role to improve a 
sustainable approach towards a new type 
of mountain fruition. The reported situa-
tions are the first steps of a continuous 
work which is mainly based on a cultural 
approach, where permanent formation is 
a focal point of technical figures and of 
the whole mass of members. Difficult are 
related to lack of scientific experience 
about the impact of large parties of people 
in the mountain habitat. On this point fur-
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ther investigations are needed. The col-
laboration between parks and  CAI also 
with other associations and other public 
structures appears to be the best strategy 
for the future: the work of volunteers and 
the technical and scientific supervision of 
park staff can help greatly the develop-
ment of tourism in protected area, linked 
them also with local population.

Protection, sustainable tourism, solidar-
ity, sharing, planning and monitoring are 
the key word for the future action of CAI, 
always aiming to enhance the value both 
naturalistic and cultural of our mountains.
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1	 IntroductIon

Communication Interventions (CIs), 
such as codes of conduct and sig-
nage, are often used by the environ-

mental and outdoor sector to try to manage 
and mitigate the impacts of recreation. In 
Wales, there is no single promoted method 
for creating CIs; they are usually put together 
on a pretty ad-hoc basis by whoever is try-
ing to resolve the issue at the time. Skills and 
experience accrued from working in the field 
are rarely passed on from one organisation to 
another. Over the last three years the Coun-
tryside Council for Wales has been exploring 
the process of creating CIs; looking at where 
they are effective, what makes them work 
and how they can be tailored to suit their tar-
get audience. 

2	 Method

Due to the nature and diversity of the audi-
ences targeted by CIs, the initial research 
[1] defined a number of generic audience 
groups. The groups were segmented on the 
basis of their interest in the site/activity in 
question, along with their level of expereince. 
The segemented audience groups are out-
lined in table 1. 

TABle 1

AudiEncE groupings

General users
Local

Visitor

Special interest users

Beginner

Experienced

Club

Providers

Educational

Commercial

Resource

An audience based approach to 
communication intervention

Joe Roberts

Abstract – Communication Interventions (CIs) are often used by the environmental and outdoor sectors to try 
to manage and mitigate the impacts of recreation. This research audited the CIs currently being used in Wales, 
reviewed the process of creating them and explored the way that audiences gather and responded to advice, 
instruction and guidance. It found that currently most CIs are too narrow in their delivery and do not consider be-
haviour change sufficiently, tending to over focus on the message. The study recommends that CIs should utilise 
a broad range of integrated media, linked, if possible, to direct ‘points of contact’. A guide to creating effective 
audience based CIs is being developed using the results and recommendations. 

Index Terms — Audience-based communication, Codes of conduct, Recreational impacts.
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These audience types were then ap-
proached to see how they gathered and 
responded to advice, instruction and guid-
ance. This was done by means of point of 
contact questioning, focus groups and in-
terviews with key representatives. Simul-
taneously, an audit was carried out of the 
environmental codes and CIs currently 
being used in Wales. The results were 
then categorised and a cross section of 
the authors were contacted to find out 
about the process they had gone through 
to create the CIs.

3	 results

The research [2] found that each audience 
type had different needs when it came to 
gathering and responding to information. 

These needs could be categorised to 
help shape and target the creation of CIs 
more effectively. Table 2 illustrates a gen-
eral interpretation of the findings of the 
study. 

The research also found that general 
users have very little knowledge of spe-
cific environmental issues. Most organisa-
tions approached produced single stream 
CIs such as stand-alone codes of conduct. 
These are often produced without exten-
sive research into how they are to be de-
livered and are very rarely monitored for 
their effectiveness. Single stream CIs are 

not particularly effective at influencing be-
haviour because they have very narrow 
penetration and do not consider behaviour 
change sufficiently, tending to over focus 
on the message.

The study [2] recommended that CIs 
should be:

•	 A broad package of media used to de-
liver environmental awareness-raising 
measures;

•	 Integrated  into other methods of com-
munication which relate to the site, lo-
cation or event more specifically;

•	 Linked to ‘points of contact’ – people 
who will send the message in a ‘human’ 
way;

•	 Couched in simple, succinct, direct, 
positive and authoritative language;

•	 Focused on elements of the behaviour/
part of an activity that needs to change 
to achieve the organisation’s goals.

3. 1 Next steps

A guide for creating effective audience 
specific CIs is being developed as part 
of the project. The content of the guide is 
currently being piloted and a web-based 
resource will soon be created. The poster 
will present the conclusions of this final 
stage of the project.

TABle 2

gEnErAL rEprEsEnTATion of sTudy findings

These audiences respond: General users Special interest users Providers

To: Authority, Community
Peers,

Community
Peers, Authority

By: Direct contact
Direct contact + community 

of interest
Direct contact + community of 

interest + official channels

When:
Directly before or 
during the activity

In preparation for, or during, 
the activity

When planning, training and 
preparing
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1	 IntroductIon

In their contact with modern societies the 
Asháninka indian communities have un-
dergone many changes, mainly in relation 

to their utilization of natural resources, some 
overexploited, others under-exploited. Such 
was the case of forest species Potsotaroki 
(Trichilia pallida), whose usage techniques 
have been subjected to changes and whose 
amount of extracted bark has increased with 
the years.

This research describes the traditional 
aspects of the use of forest species Trich-
ilia pallida as natural coloring for garments 
and accessories, a property that has been 
registered by indians in both Peruvian and 
Brazilian forests. Harvesting techniques are 
recorded along with the changes observed 
during the past years as a consequence of 
their contact with exogenous factors to the 

Asháninka culture, among them, insertion 
in the market, intermediaries such as NGOs 
and the government, and tourist visitation.

This research is aimed at: i) documenting 
the traditional process of dying and the prod-
ucts that utilize the species Trichilia pallida; ii) 
assessing the influence of tourism and other 
outside factors on the traditional use of the 
species Trichilia pallida.  

2	 Methodology

The study was carried in two villages of the 
Asháninka ethnic group: the Camantavishi 
Indian Community and the smaller outlying 
Shima Village, both in the Peruvian Amazon, 
within the buffer zone of a system of protect-
ed areas. 

This research can be categorized as an in-
tercrossing of biological and anthropological 
sciences, or ethno ecology as incorporated 
to “Ethno science” in the 1960’s [1]. That ap-
proach permits an interdisciplinary view of 
the subjects of the study and encompasses 
greater amplitude of the spectra involved.

As a choice among the qualitative re-
search methodologies a case study was 
used in which the Camantavishi community 

Can tourism change the traditional 
use of Potsotaroki (Trichilia pallida)?

Giselle C. N. Melendez, Teresa C. Magro

Abstract — The traditional people who live from the resources that come from the forest had kept an almost sym-
biotic relation with their surrounding land, using the resources. However the contact with factors that are different 
from their culture, including tourism, can generate variations in the way of traditional handling, causing impacts in 
the environment. In this paper we analyze the traditional employment of the tree bark from “Potsotaroki” (Trichilia 
pallida), used as dye in the production of cotton handcrafts. The evaluated factors have the goal of registering the 
status of this forest species, and its relation with the natural process of insertion of the indigenous communities 
in the dominant social system. The research was done in an Asháninka community, from the high forest in the 
Peruvian Amazon.

Index Terms — Asháninka People, Indigenous handcraft, Potsotaroki, Trichilia pallida
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was analyzed in depth [2]. by means of par-
ticipant observation and partially structured 
or semi-structured interviews [3], [4]. Forty-
three women and twenty-three men were in-
terviewed. In the participant observation, we 
followed the people in charge of bark extrac-
tion and of making handicraft. The whole pro-
cedure was evaluated, from collecting plant 
dyes to making the final product.

To verify whether damages were being 
caused to the forest species we traveled the 
ways and paths where the group collected 
Potsotaroki bark. As a companion to the in-
spections we had a member of the Indian 
group designated by the group chief. Track 
coordinates to the Trichilia pallida trees were 
recorded and the locations of usable species 
were geo-referenced along with regeneration 
data. Data collection led to mapping of spe-
cies concentration in the more accessible ar-
eas to the community in the study. Data were 
later compared with those of forest inven-
tories taken by NGO Asociación Cutivireni 
– ACPC in 2005 [5].

3	 results

3.1 Harvest techniques

Three cutting techniques were recorded for 
harvesting the bark: 1) Selective cut: part 
of the bark is cut off around the stem and a 
narrow 20cm- to 55-cm border is left to allow 
nutrients to flow to the top of the tree; 2) Total 
cut: a complete ring is cut off to obtain the 
most bark available. Machetes and stones 
are used for cutting as high from the ground 
as possible with the help of hands and feet. 
Often nearby trees are used as ladders to 
higher reaches. As a consequence of the 
use of this technique many bark-stripped 
and rotting individuals were observed; and 3) 
Felling: the bark can be collected to its full. 
According to villagers’ accounts, that type of 
harvest is generally carried when they need a 
larger amount of raw material or when many 

cuts have been made into the same tree and 
little bark is left. In that case it is most conven-
ient and faster to fell the tree and remove the 
remaining bark.

Villagers reported that upon finding a 
Potsotaroki tree in an area chosen for 
their crops they cut it down and kept only 
a small portion of the bark to be utilized by 
their wives in the future. The rest of the tree 
would later be burnt along with the other 
slashed trees. When the tree is on the bor-
derline of the cropland it is felled, but left in 
the area so that other families may use its 
bark. In conversations with the former chief 
of the community he informed that in his 
time (at least one decade ago) they did not 
cut down a Potsotaroki tree.

Harvesting techniques seem to depend 
on the profile of the family that will utilize the 
bark. An older couple will opt for the selec-
tive cut in order to attempt to keep a safety 
margin. A young couple will try to save time 
and collect the greatest amount of bark 
when they go into the forest to search for 
the plant, opting for the total cut or for fell-
ing when that seems to be the case. As pre-
sented in table 1, there is a great difference 
between villagers in the Camantavishi nu-
cleus and those in adjacent Shima, whose 
ages range between 30 and 40 years. 
Older people say they make a selective cut 
as opposed to villagers in Camantavishi, 
where an average proportion opts for that 
technique and the rest prefer total cutting 
or felling of the tree.

It must be highlighted that age range in the 
main village is 20-52 years, with greater pro-
portion of women between 25 and 35 years 
old. In Shima age ranges from 20-40 years 
and 50% are between 30 and 40 years old. 
That age bracket, when related to the type of 
cut and use of Trichilia pallida may indicate 
that there is a greater tendency among young 
women to use cutting techniques that are 
harmful to the species as well as to substitute 
pre‑dyed fabrics with artificial coloring for the 
natural dyes.
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3.2  Possible impact-generating factors

From the results of interviews one can infer 
that a change occurred in the way the forest 
species is being used nowadays. During the 
interviews we tried to identify and later char-
acterize the probable factors that determined 
those changes.

3.2.1  Availability of natural resources

The greater the distance to the individu-
als to be harvested, the longer the time and 
the greater the difficulty to obtain the final 
product. he availability of a resource can be 
measured in the field by real technical means 
such as those done in forest inventories (ob-
jective factors) or through other means such 
as the perception of distance that each per-
son reports (subjective factors). This study 
took into account that people’s references 
of time and space, which are different from 
those of someone who has access to me-
chanical means of transportation. As shown 
in table 2, in the main village of Camantavishi 
most people report that the T. pallida trees 
are relatively close to home, while all villag-
ers of more remote Shima reported that the 

species is easy to find. The village is more 
distant from exogenous factors such as inter-
mediaries and tourists.

taBle 2

pErcEpTion of AccEssiBiLiTy of T. pALLidA

Availability of species
Main center of community

Observations
Absolute (nr) Relative (%)

Near 13 31.71

Far 28 68.29
Total interviewees (Nr) 41 100.00

Nr: 54

Availability of species
Shima

Observations
Absolute (nr) Relative (%)

Near 13 100.00
Far - -
Total interviewees 13 100.00

During guided visits after the species, 
trees mature enough to be harvested were 
georeferenced along with regeneration data. 
A map was then drawn plotting those data 
and the harvesting routes followed by villag-
ers. Travel time from the center of the com-
munity to the first tree was approximately one 
hour; that to the last individual was five hours. 
Thirteen adult trees and three young plants 
were located.

Data from the 2005 forest inventory by 
NGO ACPD and routes followed by indians 
to reach the dyes were then integrated. From 
the species concentration map one can ob-
serve the magnitude of the area to be trav-
eled in order to locate new individuals as 
well as their location as related to protected 
areas. The inventory indicates that there is a 
high concentration of T. pallida on the slopes 
above 700m altitude. That form of natural as-
sociation is characteristic of the meliaceae 
family. The availability of the resource is high 
as compared to that of other species invento-
ried in the communities and in the protected 
areas [5], [6].  

TABLE 1

TypEs of cuT As rEporTEd in inTErviEws

Camantavishi Village(1)

Frequency
Absolute (nr) Relative (%)

 Selective cut 24 58.5
 Total cut 4 9.8
 Felling 13 31.7
 Total interviewees 41 100.0

Shima Annex(2)

Frequency 
Absolute (nr) Relative (%)

Selective cut 13 100.00
Total cut - -
Felling - -
Total interviewees 13 100.00

(1) nr:41 
(2) nr:13 
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3.2.2  Tourist visitation

Tourism in this zone is mainly of a scientific 
and ethnic nature. When asked about the 
presence of tourists during the past years, 
74% of interviewees stated that the number 
has remained unchanged, while 26% men-
tioned that number had increased (fig 1).

Those figures could be compared with sta-
tistical data that indicate actual tourist visita-
tion, but it is not a custom nor is there any 
local norm that regulates visitor control. Data 
on diversity and number of visitors to those 
zones are referenced by oral transmission of 
information provided by indians, which are 
valid for this study.

Supporting the reports on the presence of 
tourist visitors, 90% stated that the main buy-
ers of their handicraft are the intermediaries 
and only 10% stated that buyers are tourists 
that pass through the community on their way 
to Parijaro Falls or those brought in by NGO 
ACPC.

3.2.3  Contact with intermediaries 

The main intermediaries identified by indians 
are traders, NGOs and government institu-
tions. When traders arrive in the communi-
ties, generally every 15 days, they bring a 
variety of products of interest to indians such 
as milk, canned tuna, flashlights, batteries, 
soap, matches, synthetic-dyed cotton fabric, 
beer, biscuits, pans, blankets, radios, etc. [7].   
As means of payment indians barter produce 
and forest products, as well as dyed fabrics.

The question on indians’ perception about 
the influence of intermediaries on the quantity 
of bark utilized was limited to the presence 

of ACPC during the past years (2000-2005). 
Through its projects, the NGO is the only 
source of continuous demand for the indian 
products. As recorded in the community, of 
the 41 interviewees in Camantavishi, 65.85% 
of villagers stated that they did not notice any 
type of change after the arrival of the NGO 
and 34.15% noticed some changes.

4	 soMe	consIderatIons

There is a clear reduction in the use of Pot-
sotaroki (Trichilia pallida) for day-to-day cloth-
ing. Until 2003 a high percentage of women 
observed (60%) were wearing Cushmas 
dyed with Potsotaroki and in 2006 only 8 
women (20%) were seen in dyed Cushmas. 
Reduction in three years was 40% in the use 
of natural dyes. That phenomenon is ob-
served not only in Peruvian communities, but 
also in Bolivia’s Tsimane population, where 
plant dyes are progressively disappearing 
due to substitution of artificially dyed cotton 
fabrics brought in by traders for the natural 
fibers [8].   

As well-mentioned by Rojas [9], when a 
society adopts certain behaviors that belong 
to another cultural frontier, one of the rea-
sons for that change is greater efficiency of 
one method against another. The process 
of dyeing with Trichilia pallida is considered 
long and time consuming [10], [11], requiring 
greater dedication, often to the detriment of 
other tasks that are equally important within 
the family nucleus; that may explain the 
changes observed.

Camantavishi’s community is currently 
exposed to many factors of change, among 
them tourism, the presence of NGOs, gov-
ernment institutions and intermediate traders. 
It may be stated that the latter act indirectly 
as tourists as they take handicraft to be sold 
in town. From the data presented it can be 
deduced that the impact that a “direct tourist” 
visitor can cause was considered minimal, for 
the number of visitors during the past years 
remained unchanged.

Fig. 1. Perception of number of tourists in the commu-
nity
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Potential interpretation index: a tool 
for assessing landscape diversity 

from pathways
García-Ventura, D.; Tejedo, P.; Muñoz-Santos, M. and Benayas, J

Abstract — Nowadays, a well developed net of pathways allows people to enjoy nature in countryside. Into 
natural protected areas, the pathway network is generally used to bring closer natural /cultural values and visitors. 
However, the design of these interpretation pathways usually doesn’t bear in mind how much representative are 
them to make a complete visit through all landscapes of the natural protected area. We have developed an index 
based on useful and popular ecological diversity index (Shannon-Wiener, 1948), which has been applied to 56 
pathways open to visitors in 6 Spanish National Parks. This Potential Interpretation Index takes into account sev-
eral factors with high attractiveness to visitors, like environmental units, water bodies and slopes. In addition, we 
consider these topics either crossed by the pathways than observed from these ones. Spatial data was processed 
by GIS tools in order to obtain landscape diversity and viewshed from each pathway in these National Parks. 
The result of this work is an index easier to apply in natural protected areas and the whole countryside, in order 
to asses its significance for interpretation activities and for guaranteeing a representative visit to the area. This 
tool could be added to others planning models in natural protected areas management, with the aim of reconcile 
conservation and visitors use.

Index Terms — Landscape, pathways, ecological divesity index.

——————————   u   ——————————
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1	 IntroductIon

The research was conducted in the Al-
maty State Nature Reserve, which is 
situated in the central part of the Zaili-

ysky Alatau in the basins of Talgar and Issyk 
rivers. The Zailiysky Alatau range is situated 
in the most northern part of Tyan Shan moun-
tain range, with the highest point - peak Tal-
gar (4 978 m absolute height). 

At present, the only stable populations of 
snow leopards in Kazakhstan are found in 
the following two reserves – Almaty Nature 
Reserve and Aksu Jabagly Nature Reserve. 
However, increasing recreation loads lead 
to the elevated disturbance levels on snow 
leopard and its main prey. This could poten-
tially result in a decrease of the snow leopard 
population in Almaty Reserve. The purpose 

of this research is to analyze the data on 
ecology, biology and dynamics of snow leop-
ard population in the Reserve for the last 30 
years and to identify if the increasing num-
bers of ecotourists could contribute to the de-
crease of Uncia uncia population.  

The snow leopard habitat in the Reserve 
lies in the range of subalpiane and alpine 
zones of 2 500 m and higher (Fig.1). In win-
ter the animal can descend to the forest zone 
and river valleys following its main prey, the 
Siberian Ibex (Capra sibirica) (Fig.2). 

Fig.1. Talgar mountains – snow leopard habitat in the 
Almaty Nature Reserve. Sredniy Talgar gorge. 2 900-
4 000 m absolute heights. (9 514 f- 13 123 f). All photos 
S. Saparbayev unless stated otherwise.

Snow leopard (Uncia uncia) as an 
indicator species and increasing 

recreation loads in the 
Almaty Nature Reserve

Saltore K. Saparbayev, Dilya B. Woodward

Abstract — The purpose of this research is to analyze the data on ecology, biology and dynamics of snow leopard 
population in the Almaty Nature Reserve and to identify if the increasing numbers of ecotourists could contribute to 
the decrease of Uncia uncia population. The results of the study show that increasing recreation loads in the Re-
serve and adjacent territories elevate the disturbance level to the snow leopard’s main prey Siberian Ibex and to 
the predator itself that could result in a decrease of population of this endangered species or its total extinction.    

Index Terms — Snow leopard (Uncia uncia), Siberian ibex (Capra sibirica), Almaty Nature Reserve, Kazakhstan, 
ecotrail. 

——————————   u   ——————————
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Fig.2. Siberian Ibex in the Almaty Nature Reserve. 2 800 
m absolute height (9 186 f). 

Snow leopard is considered to be an indi-
cator of the state of Asian mountainous eco-
systems because it occupies the highest po-
sitions in the food chain, requires vast habitat 
territory, moves on large distances and can 
only survive in virgin, pristine environment 
where its prey is abundant [1], [2], [3], [4], [5]. 
For this reason, a yearly inventory of popula-
tion of the snow leopard is carried out in the 
Almaty Reserve. The results are then sent to 
the Ministry of Agriculture of the Republic of 
Kazakhstan in order for this data to be ana-
lyzed and measures to be taken, if the popu-
lation has declined. 

Ecology and biology of snow leopard in the 
Zailiysky Alatau was studied by Sludskiy [6], 
Fedosenko [7], Fedosenko and Zhiryakov [8], 
Zhiryakov and Janyspayev [9], Janyspayev 
[10] and others. At present, no research is 
conducted on snow leopards in Kazakhstan 
[11], [12]. To date no research has been con-
ducted on the impact of ecotourism on the 
population of snow leopards in this region.   

2	 MaterIals	and	Methods

Field survey was conducted from Febru-
ary 2005 to April 2008 in the Almaty Nature 
Reserve. Signs considered were: counts of 
tracks, remains of prey, feces and urination, 
scrapings on rocks and tree trunks. Other 
methods included inventories of hoofed ani-
mals in the study area, reconstruction and 
extrapolation methods, registering of sign 
locations with GPS, analysing original scripts 

of encounters with the animal, expert knowl-
edge (interviews) and collection of data on 
the numbers of visitors to the Reserve.  

3	 results

From the period 1975 to 2000 there were 
multiple sightings of the leopard’s footprints 
on the snow. Twice the snow leopard’s lair 
was found and in more than 40 cases the 
animal was directly observed (Fig. 3).

Fig.3 Snow leopard in the Almaty Nature Reserve. Sred-
niy Talgar gorge. 1650 m absolute heights (5 413 f). Feb-
ruary, 1986. Photo A. Janyspayev. 

According to our field logbook, the the 
animal’s footprints are frequently found on 
the territory of the Reserve. However, com-
pared to the period between 1970 and 1990, 
the number of direct encounters with the 
animal have decreased. In a 25-year period 
there were 40 documented encounters with 
the snow leopard in the Reserve or 1.6 en-
counters a year on average. From the 2001 
to 2008 there were only 6 encounters or 0.8 
sightings a year. 

In Almaty Nature Reserve the snow leop-
ard uses the same trails as ecotourists. There 
are six government-approved ecotrails: Leviy 
Talgar, Pravyi Talgar (includes Monakhov’s 
gorge and Kuvshinki), Sredniy Talgar, Issyk, 
Pravyi Talgar – Issyk and Lake Isssyk (Fig. 4). 
The ecocamp that offers regular hikes for its 
participants is held annually in Pravyi Talgar. 
In winter time the snow leopard’s footprints 
were found along these ecotrails (Figs.5-7). 
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Fig. 4. Ecotourists on the Praviy Talgar ecotrail. Almaty 
Nature Reserve. 1 700 m (5 577 f). July 2007. Photo D. 
Woodward.

Fig. 5. Snow leopard’s footprints found in the Monakhov’s 
gorge. 1 900 m absolute height (6 233 f). November 28 
th, 2006.

  
Snow prints of a female snow leopard 

with two cubs were found on the 4th of 
December 2007 in Sredniy Talgar gorge. 
Based on the footprint patterns it appears 
that the cubs were following in the tracks 
of the mother, playing with each other, 
jumping side to side and then returning 
to the trail. Prints of tail marks were also 
found (Fig. 6,7)

On the 12th of March 2008 in Sredniy 
Talgar gorge we observed a female Sibe-
rian Ibex a broken right horn. On the 27th of 
March 2008 we discovered the remains of 
that female mountain goat. The evidence 
pointed to a snow leopard attack. Her age 
according to the horn rings was 10-12 
years (Fig.8). 

The research results have helped us to 
determine the main threats to the moun-
tain goats and to the snow leopards in the 
Reserve. Increased ecotourism activity 
[Figs.9,10], illegal tourists trespassing from 

Fig.6 Snow prints of two snow leopard cubs playing in 
front of the “Talgar” mountaineering camp. 2 500 m ab-
solute height (8 202 f). December 2007. 

Fig.7 Snow prints of a female snow leopard with two 
cubs. Sredniy Talgar gorge. 2 600 м absolute height 
(8 530 f). December 4th, 2007. 

Fig. 8. Remains of a female Siberian Ibex killed by the 
snow leopard. Almaty Nature Reserve. Sredniy Talgar 
gorge. 1 800 m absolute height (5 905 f). March 27th, 
2008. 
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the adjacent territories (Ile Alatau National 
park and Almatau tourist center), helicopter 
rides from the Tabagan Family park, particu-
larly on holidays and on weekends. Ski resort 
construction as well as noise pollution from 
the “Sputnik” scout camp have been identi-
fied as a serious disturbance factor to the Re-
serve’s fauna. In the summertime the service 
for monitoring of mudflows conducts regular 
helicopter transportations of its researchers.

Fig. 9. The snow leopard’s main prey in the Almaty Na-
ture Reserve is the Siberian Ibex. The animal is in a state 
of alert due to the approaching ecotourists. The Skiffs’ 
valley. 2 600 m absolute height (8 530 f). November 
2007. 

Fig. 10. The Siberian Ibex is leaving the site disturbed by 
the presence of ecotourists. The Skiffs’ valley. 2 600 m 
absolute height (8 530 f).November 2007. 

conclusIon

The results of the research show that the cur-
rent population of snow leopard is stable and 
population of the Siberian Ibex is increasing. 

This points to the stability of mountain eco-
systems in Almaty Nature Reserve at present. 
However, ecotourism activity in the Reserve 
and recreation pressing from adjacent to 
the Reserve areas, such as ski resorts, the 
“Tabagan” Family park and the Ile Alatau Na-
tional Park are a threat to the predator and its 
main prey. Further research into the impact 
of tourism and recreation on flora and fauna 
of the Reserve is required. This would allow 
for a new set of recommendations for protec-
tion and maintaining the stable population of 
Uncia uncia in the area. 

The authors are grateful to A. Janyspayev 
of Almaty Nature Reserve, Kazakhstan, for 
his valuable consultations and advice and to 
G. Gibson of Enbridge Inc., Canada, for edit-
ing the final draft of the paper.
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1	 IntroductIon

It t is often said many people living in cit-
ies feel stressed for various reasons, lose 
their sense of the seasons, and lack suffi-

cient physical activity. The concept of “Taking 
in the atmosphere of a forest” (shinrin-yoku 
in Japanese) was proposed in 1982 by the 
Japanese Forestry Agency to help people to 
relax and revitalize their body and soul [1]. In 
Japan, many people visit forests every year 
to alleviate stress, to feel refreshed or to im-
prove their health, and have high expecta-
tions for the effect of shinrin-yoku.

Previously, the therapeutic effect of 
Shinrin-yoku had been based on only em-
pirical evidence. However, due to the rapid 
improvement of measurement technology 

and equipment, the government and some 
universities have been examining it scien-
tifically by physiological or psychological 
methods, and using the resulting data for the 
benefit of the public [2], [3], [4].

The therapeutic effect is thought to differ 
depending on the kinds of trees, the spatial 
structure and the specific atmosphere of the 
forest environment [5]. Against this backdrop, 
research was conducted on two old-growth 
forests and one control forest, for the follow-
ing purposes: 1) to reveal the distinguishing 
features of the psychological effects of taking 
in the atmosphere of an old-growth forest, 
and 2) to examine the relationships among 
shinrin-yoku effect, spatial impressions, and 
forest environment.

The therapeutic effect of taking in 
the atmosphere of a forest

Norimasa Takayama

Abstract — The concept of “Taking in the atmosphere of a Forest” (shinrin-yoku, in Japanese) was proposed in 
1982 by the Japanese Forestry Agency to help people to relax and revitalize their body and soul (therapeutic ef-
fect). Previously, the therapeutic effect had been based on only empirical evidence. However, thanks to the rapid 
improvement of measurement technology and equipment, the government has been scientifically examining the 
therapeutic effect of forests and using the resulting data for the benefit of the public. The effect is thought to dif-
fer depending on the kinds of trees, the spatial structure and the specific atmosphere of the forest environment. 
Therefore, we decided to study the therapeutic effect of two old-growth forests. As a control, we selected a well-
maintained artificial forest. We measured and compared the therapeutic effect on the subjects, paying attention 
to 1) their impression of the forest space and 2) how their feeling changed after walking through each forest. 
Consequently, we found that subjects considered the old-growth forests with huge trees as more sacred, more 
comfortable, more serene and more natural than the control forest. Moreover, in the control forest there was no 
difference in any of the indicators used in the survey, while in the  old-growth forests the therapeutic effect was 
confirmed by several indicators.

Index Terms — Profile of mood states, Semantic differential method, Taking in the atmosphere of the forest 
(Sinrin-yoku), Therapeutic effect 
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Fig. 1. The Locations of study sites.

Fig. 2. The Old-growth forest - Koya Town, Wakayama 
Pref. (Giant Japanese Cedar).

Fig. 3. The Old-growth forest - Agematsu Town, Nagano 
Pref. (Giant Japanese Cypress).

Fig. 4. The Control forest - Gero City, Gifu Pref. (Typical 
Man-made Cedar and Cypress).

2	 MaterIal	and	Methods

2.1 Study sites

We chose two old-growth forests as study 
sites (Fig. 1). The first is a forest in Koya 
Town, Wakayama Prefecture owned by a 
temple, consisting mainly of Japanese ce-
dars 250 years old or older. Located on Koya 
Mountain, it was planted by Kukai in 816 and 
has been managed by Kongobuji Temple, the 
head temple of the Shingon sect of Buddism 
(Fig. 2). The second is the Akazawa Recrea-
tion Forest in Agematsu Town, Nagano Pre-
fecture, which consists of around 300-year-
old Japanese cypresses, giving the illusion of 
a virgin forest with a mysterious atmosphere 
(Fig. 3). 

As a control, we selected a well-maintained 
artificial forest in Gero City, Gifu Prefecture 
of Japanese cedars and cypresses planted 
about 50 years ago (Fig. 4). We measured 
and compared the effects on the subjects, 
paying attention to 1) their impression of the 
forest space and 2) how their feeling changed 
after walking through a forest.
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2.2 Subjects

The subjects were 12 male university students 
aged from 20 to 24 in each study area. They 
were 36 subjects in total (Table 1). 

2.3 Experiment method 

After strolling in the forest for 15 minutes, 
the Semantic Differential Method (SDM) 
and Profile Of Mood Status (POMS) were 
used  to learn 1) the subjects’ impression 
of the forest space (SDM) and 2) how their 
feeling changed after walking through the 
forest (Fig. 6).

3	 analytIcal	results

3.1 Analysis of shinrin-yoku results

There was no significant difference in 
shinrin-yoku effects between the two 

old-growth forests. But compared with 
the control forest, vitality significantly in-
creased in the old-growth forests. The 
old‑growth forests also showed a signifi-
cant reduction of tension and anxiety (Ta-
ble 2).

3.2  Analysis of physical environment

The old-growth forests had fewer trees and 
less basal area at breast height, meaning 
that the views were less cluttered. They 
also had a higher relative light intensity 
than the control forest, meaning that their 
light environment had a more soothing 
effect (Table 3). 

Fig. 5. The flow of the psychological experiment.

TABLE 1

 ovErviEw of ThE shinrin-yoku ExpErimEnT

All subjects in the experiments were male national univer-
sity students in their 20’ (12 subjects per experiment).

Fig. 6. Factor axes (Axes: I - IV) and factor scores of 
POMS criteria (O= Old-growth forest; C= Control for-
est).



MMV4 proceedings - posters

519

3.3  Evaluations of forest impressions 

There was no significant difference 
between the two old-growth forests. 
However, compared to the control forest, 
SD criteria for the old-growth forests 
showed highly significant differences in 
naturalness, beauty, sense of spirituality, 
soothing ability, and wholesomeness 
(Table 4).

3.4 Analysis of differences in 
impressions 

Four factor axes were obtained as a result 
of the factor analysis (Table 5): Comfort 
-aesthetics (Axis I), Mystique (Axis II), 
Understandability (Axis III), and Gentle 
coolness (Axis IV).

For the control forest, all factor scores of 
all criteria occurred within the negative range 
of at least one negative factor axis (Fig. 6).

For the old-growth forests, numerous 
criteria were located within the positive ranges 
of both Comfort-aesthetics (Axis I; x-axis) and 
Gentle coolness (Axis IV; y-axis).

TABLE 2

 compArisons of EvALuATions BETwEEn oLd-
growTh And conTroL forEsTs 

TABLE 4

 compArison of EvALuATions of imprEssions 
of forEsT inTEriors

TABLE 3

 chArAcTErisTics of forEsTs in ThE sTudy 
ArEA And cLimATic condiTions

TABLE 5

fAcTor AnALysis of corrELATion coEfficiEnTs
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4	dIscussIon

4.1 Characterizing the psychological 
results of shinrin-yoku in old-growth 
forests

According to the analytical results (Table 2), 
taking in the atmosphere of an old-growth 
forest significantly increased the vitality 
criterion compared with the control forest. 
Furthermore, tension and anxiety were 
reduced, albeit at a low level of significance. 
However, because there was no significant 
difference in the values for tension and anxi-
ety between the control forest and old-growth 
forests after the walks, it appears that before 
walking in an old-growth forest, subjects felt 
neither tense nor uneasy.

4.2 Understanding the interrelationship 
among shinrin-yoku effect, spatial 
impression, and forest environment

According to the analytical results, the old-
growth forests had a much better viewing 
environment, and more soothing light condi-
tions, than did the control (Table 3), and gave 
better feelings of spirituality, naturalness, and 
calmness (Table 4). Differences in impres-
sions were especially reflected in the increase 
in vitality (Table 2).

According to the analytical results (Tables 
5, 6), the distinctive spatial structure of the 
old-growth forests gave subjects greater 
impressions of comfort, beauty, gentleness 
and coolness than did the control (50-year-
old) forest, and may have helped to relieve 
the emotional tensions, anxieties, feelings of 
suppression, melancholy, and fatigue of for-
est walkers and increase their vitality.

conclusIon

In conclusion, the psychological investigation 
in the present study has proved the therapeu-
tic effect of taking in the atmosphere of a for-
est (especially old-growth forest) environment 
(shinrin-yoku). As the psychological effect 

suggested, on-demand-shinrin-yoku will like-
ly help to decrease the incidence of stress-
related illness. Hence, much more research 
will be required about how shinrin-yoku and 
forest environments help to promote human 
health and well-being.     
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Public participation
Forests – conserve, protect, enjoy

Peter Thaxter and Sarah Colas

Abstract — The PROGRESS Project is a joint EU funded project between France (Office National des Forêts and 
Comité Départemental du Tourisme de Seine et Marne), England (Forestry Commission and Natural England) 
and the Netherlands (Alterra Research Institute). It aims at improving recreation management in the New Forest 
(120 km south of London) and Fontainebleau Forest (60 km south of Paris), both protected areas. The main objec-
tive was to use a range of tools for a better understanding of forest biodiversity and recreation to help reconcile the 
needs of conservation and recreation. The strategy was to work closely with stakeholder groups and the general 
public using a participatory approach to help plan the environment for local people and tourists whilst optimising 
the benefit for the wildlife. This involved very detailed recreation surveys and information about ecological issues 
being discussed with the stakeholders, to allow changes about channelling the public and alternative facilities off 
Natura 2000 to be proposed. This was followed by consultation with the public to get acceptance and ownership 
of these proposals. This led to a variety of actions being implemented including totally new facilities, signage and 
access control. It also involved a communication program, sustainability program, and other initiatives such as 
computer-based lessons for schools, promotion of health walks and best practice guides. All of this was done in 
differing ways in France and England, and the presentation will document the clear success this had in legitimising 
management changes required for a sustainable balance, and also some insight to lessons learnt. This is being 
followed up by a five year program of recreation and wildlife monitoring to give long term results.

Index Terms — Public participation, forest, wildlife monitoring
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1	IntroductIon

Natural areas play an important role 
in promoting the tourist product 
[1], and they can be added to oth-

er considerable efforts and funding to en-
hance the tourist image and attractiveness 
of certain destinations [2]. Indeed, much 
has been written, in both the scientific lit-
erature and popular press, about the car-
rying capacity of parks and related tourist 
attractions [3]. The underlying concept of 
carrying capacity has a rich history in the 
natural resource professions. Indicators of 
carrying capacity usually take in account 
the available resources, the management 

and experiential evaluation. This paper 
describes the preliminary results of the 
TuristiCO2 project, that aims to using data 
on Pianosa’s potentiality in CO2 seques-
tration, and comparing them with the CO2 
caused by tourists’ trip to Pianosa itself, to 
work out an assessment of tourism sus-
tainability. 

Pianosa is a 10 square km island of the 
Arcipelago Toscano, located at about 13 
km from Elba island, and characterized 
by flat terrain. The first historical record 
of Pianosa island dates back to the Ro-
man age, when the Emperor Ottaviano, in 
the 6-7 A.C., forced the grandson Agrippa 
Postumo to live on Pianosa island. Follow-
ing the decadence of the Roman Empire, 
during the periods of Barbarians invasions, 
the island was abandoned.

The name of Pianosa island newly ap-
peared in some documents of the Repub-
bliche Marinare of Pisa and Genova (XII 
and XIII Century) that reported the remark-
able strategic position of the island. The 
original vegetation of Pianosa island was 
presumably represented by a Mediterra-

TuristiCO2: a carrying capacity 
assessment for sustainable tourism 

in a park island
Francesco Vaccari, Silvia Baronti, Ramona Magno, Sonia Trampetti, 

Francesca Giannini and Antonio Raschi

Abstract — Carrying capacity has been a long-standing issue in management of parks, outdoor recreation and 
tourism. This paper describes the first analysis concerning a project on touristic carrying capacity assessment on 
Pianosa, an island of the Parco Nazionale  of Arcipelago Toscano, using an Eddy-Covariance tower for CO2 fluxes 
measurement. The preliminary results show that Pianosa represents a sink of carbon, thus actively contribute to 
reduce the amount of CO2 in the atmosphere. 

Index Terms — Carrying Capacity, Carbon Sequestration, Greenhouse effect, Park Islands.
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nean macchia, dominated by a mixture of 
sclerophyllous and deciduous trees, bush-
es and grassland. 

This has fostered, throughout centu-
ries, the development of agriculture, yet, 
in spite of many attempts, the island has 
seldom housed through centuries a per-
manent human population, also in conse-
quence of the difficulty in defending it from 
war attacks, common in the area until all 
the eighteenth century. For many decades, 
the presence of a jail has severely limited 
the access of tourists, helping to preserve 
an unexploited marine environment; yet, 
the agricultural overexploitation of soils 
has led to environmental problems, includ-
ing the nitrate pollution of deep freshwater, 
while other problems, related to the main-
tenance of infrastructures, arose ten years 
ago, when the jail was closed.

The island passed quickly from being 
an overexploited but very well monitored 
area, to being an outpost of a national park 
in an area characterized by heavy tourism 
pressure in summer months. At the same 
time, the abandonment of agriculture and 
breeding started to foster changes in bio-
diversity, in consequence of the renaturali-
zation of most cropland. At the moment, 
the island can be visited by a limited 
number of tourists per day in summer sea-
son on one day excursion from Elba, as 
overnighting on Pianosa is in general for-
bidden. A large debate is open, involving 
the park administration, local policy mak-
ers and tour operators, about the carrying 
capacity of the island [4], and the number 
of tourists it could accept daily. On this ba-
sis, aiming mainly to assess the number of 
visitors on the only beach where bathing is 
allowed, the maximum number of visitors 
per day has been defined in 250. Yet, the 
largest part of the island can be described 
as abandoned farmland, rather than an 
endangered natural ecosystem, and the 
possibility to use other parameters, more 
strictly based on the available resources, 
to assess its carrying capacity, cannot be 
ruled out. 

2	 the	turIstIco2	project

1.1 The carbon balance of Pianosa 
Island (Pianosa_Lab)

The Pianosa_LAB is a research network es-
tablished in the 2000, aiming at the long-term 
monitoring of the actual exchange of carbon, 
water and energy among the biosphere and 
atmosphere of the island. Key objective of the 
Pianosa_Lab project is the determination of 
the C balance of the Pianosa island, thus, it 
significantly contributes to the understanding 
of the role of Mediterranean ecosystems as 
sinks or sources of atmospheric CO2. Addi-
tionally, the project aims at monitoring on the 
long term the vegetation dynamics on the is-
land also in view of the future conservation 
management plans proposed for the island. 
The above objectives are pursued through 
the quantification of C stores in soils and 
vegetation and through the quantification of 
biosphere-atmosphere carbon, water and en-
ergy fluxes, for the entire island [5].

2.2 The aim of the project

The concept of sustainable tourism is strictly 
related to the concept of carrying capacity: it 
has been defined as the maximum number of 
people visiting a site without compromising its 
environmental, economic and socio-cultural 
conditions. Yet, the impact of Green-Houses 
Gases (GHG) emissions on the global envi-
ronment, first of all their role in the ongoing 
climate change, imposes to take in account, 
in evaluating the sustainability of tourism, 
also the GHG strictly related to tourists’ move-
ment. Transport represents one of the major 
sources of GHG, and has been proved to be 
the most difficult to reduce. TuristiCO2 aims to 
use the compare the data on carbon seques-
tration of Pianosa with the footprint of tourists 
reaching the island (the surface of forest land 
needed to absorb the CO2 emitted by their 
travel), using as reference term the carbon 
sequestration activity of the island itself.

The work will be carried out by submitting 
questionnaires and by interviews to the tour-
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ists arriving on Pianosa, in order to assess 
the typology of their travels to the Elba island, 
and to calculate the corresponding green-
house gases emissions. In addition to them, 
the CO2 emissions caused by boat transport 
and by tourists’ stay on Pianosa, will also be 
calculated. The data will be compared with 
CO2 assimilation of the island, to assess its 
ability to compensate for tourism emissions.

The project will have an additional educa-
tional value, by involving tourists in the evalu-
ation of the environmental effects of their trip, 
and in a deeper knowledge and appreciation 
of the environment they are visiting.

2.3 Results

The Island of Pianosa represents a typical 
example of a MTE (Mediterranean Eco-
system) as its surface is a mosaic of differ-
ent ecosystems that include both natural 
patches and areas where anthropogenic 
disturbances have been predominating. Con-
siderations on the specific land use history of 
the island, together with a comparison of the 
total amount of carbon contained in the soils 
of the disturbed and undisturbed part of the 
island, suggests that Pianosa’s ecosystems 
soils did loose a significant fraction of their or-
ganic Carbon during the period in which the 
island was subjected to highly intensive cul-
tivation. The subsequent land abandonment 
has turned the island from a carbon source 
into a sink.

Data collected by Eddy Covariance tower 
(Fig.1) showed that the Island of Pianosa is a 
substantial sink for atmospheric Carbon. 

Net Ecosystem Exchange (NEE) was 
measured by integrating C flux measure-
ments that were made using the eddy cov-
ariance system. In fact in the twelve-months 
period considered here, a net sink for atmos-
pheric CO2. 

Island’s NEE was, during this period, 
equivalent to 2.64 t C ha-1. Sink activity was 
the highest during the spring and the autumn 
months while the island became a net source 
of C in the central part of the summer period 
(0.41 t C ha-1 for July-August). 

This trend will continue until the mac-
chia vegetation will have recolonized the 
former farmland [6]. The island will con-
tinue to be a C sink for several years, if 
the annual NEE that was observed during 
our study period will be sustained in the 
future, Pianosa is a very good analogue 
of a large portion of the Mediterranean 
Region, where intensive agriculture activ-
ity has been abandoned and it is currently 
unmanaged. Since 1990, 10 to 20% of the 
agricultural land in Mediterranean coun-
tries was abandoned [7] and this sug-
gests, by simple analogy, that the current 
carbon sink that can be provided by such 
land in the Mediterranean could be much 
larger than previously expected.
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TABle  1

compArison of hikEr groups on ThE LEvEL of LEisurE invoLvEmEnT

Hiker Group1,2

1 2 3 4 Overall

N=184/sd N=31/sd N=293/sd N=195/sd N=703/sd

Attitude toward hiking 2.2/0.52,3,4 1.0/0.01,4 1.0/0.11,4 2.1/.281,2,3 1.6/0.6

Level of expertise 17.0/8.52,3,4 12.9/5.31,3,4 2.2/1.51,2,4 3.8/1.71,2,3 7.0/7.9

1.  Comparison between hiker groups was conducted using Oneway ANOVA; both variables were found to be significant 
(α=0.05) at 702 df.
2.  Tukey HSD was used to test post hoc differences between hiker groups; 1,2,3,4 indicate a significant difference (α=0.05) 
was found between the respective groups.

Leisure involvement differences in 
information searching difficulty and 

wilderness knowledge among hikers
Yu-Lan Yuan, Chi-Chuan Lue

Abstract — This paper draws on findings from recent research to examine the type of information searching 
difficulty in searching hiking‑related information and the relationships between the level of leisure involvement 
of hikers and their information searching behaviours as well as wilderness knowledge. The information difficulty 
include their information difficulties as measured by perceived easiness of acquiring four types of hiking‑related 
information, and their channel preferences. The relationships are presented in a proposed conceptual framework 
of the outdoor recreationist information search process, and tested through two hypotheses using a survey sam-
ple. It became apparent in the study that hikers who have higher level of leisure involvement have least difficulty 
to acquire different types of hiking-related information and have better understanding of Leave No Trace practices. 
It is also found that there are significant differences in the level of difficulty of acquiring instrumental information 
and reassurance information. Generally, reassurance information was rated the most difficulty to obtain for hikers. 
The article concludes by discussing the implications for wilderness mangers that is presented, and highlights the 
need for further investigation into outdoor recreationist information searching difficulties.

Index Terms — Information searching difficulty, Leave no trace, wilderness knowledge, hiker, backcountry, Tai-
wan.
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TABle  2

compArison of hikEr groups on wiLdnEss knowLEdgE, And informATion sEArching difficuLTy

Hiker Group 1,2

1 2 3 4 Overall
N=184/sd N=31/sd N=293/sd N=195/sd N=703/sd Sig.

Knowledge of LNT practices 76.4/6.5 74.7/6.9 75.3/7.0 75.9/6.8 75.7/6.8 0.282
Information Searching Difficulty 79.7/16.43 81.6/14.2 74.1/18.1 1,4 78.4/15.83 77.1/17.0 0.001

1.  Comparison between hiker groups was conducted using Oneway ANOVA.
2.  Tukey HSD was used to test post hoc differences between hiker groups; 1,2,3,4 indicate a significant difference (α=0.05) 
was found between the respective groups.

TABle  3

compArison of hikEr groups on ThE four mAJor dimEnsions of informATion sEArching difficuLTy

1 2 3 4 Overall
N=184 N=31 N=293 N=195 N=703 Sig.

Dimensions % % % % %
Orientation information 17.0 17.6 15.3 16.8 16.7 0.110
Instrumental information 26.9 27.0 24.7 26.7 25.9 0.001
Educational information 22.7 23.6 21.8 22.6 22.4 0.162
Reassurance information 13.1 13.4 11.4 12.3 12.2 0.000

1.  Comparison between hiker groups was conducted using Oneway ANOVA.
2.  Tukey HSD was used to test post hoc differences between hiker groups; 1,2,3,4 indicate a significant difference (α=0.05) 
was found between the respective groups.
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