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ABSTRACT: Establishing Protected Areas (PAS) is consideresl afnthe most appropriate
ways to conserve nature and cultural landscapesvekldgr, conservation constraints can
generate social conflicts, especially at a loceélleln small islands (Sls), local conflicts may
escalate due to an increase in competition fortdichspace and resources. Pico island in the
Azores Archipelago (Portugal), part of the Outertriigropean region, was considered a good
case to study conservation-development conflices tduthe amount of designated protected
land (> 35% of its surface) and the approval oéa Wzorean PA network in 2007. This paper
presents a new approach to understanding and ntpfgual conflicts within PAs in Sis by
integrating qualitative data and spatially expliofiormation. This research takes stock of the
benefits, needs and constraints related to PicarblaPark as perceived by local stakeholders
through face-to-face semi-structured interviewssubsequently identifies and transposes the
conflicts distilled from stakeholder discourse isfmtially representative visual maps via GIS.
Research outcomes show that PAs are perceived yrasntonstraints to local development,
showing inconsistency between local expectationd w@agional conservation policy. This
highlights the importance of including public peipation processes prior to any
implementation of conservation strategies. The gsed method provides a springboard
towards effective conflict management for PAs ocoHsland, showing a relatively low-cost
and straightforward approach to minimising futusedl conflicts which could be adapted to
other similar Outermost European regions and Sls.
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Introduction

Protected Areas (PAs) are globally considered thstrimportant instrument for conserving
biodiversity and preserving cultural landscapesckveood et al., 2006; Jepson et al., 2011;
Watson et al., 2014). Since the first area seteafd nature protection in 1872 (the U.S.
Yellowstone National Park), the concept of PAs blanged greatly, reflecting rapid social
changes (Ervin et al., 2010). Although PAs haveagvbeen accepted worldwide as one of
the main tools to protect nature, their role insgming biodiversity only became explicit in
1990s when the International Union for ConservatbriNature (IUCN) defined a protected
area as “an area of land and/or sea especiallcakedi to the protection and maintenance of
biological diversity, and of natural and associatettural resources, and managed through
legal or other effective means” (IUCN, 1994). Latke concept was expanded, extending the
function of PAs from conservatidout court(supplying habitat for wildlife species) to multi-
purpose that encompasses maintenance of ecosysteatiohing and support of local
livelihood and economy (Watson et al., 2014). Tled to redefining a PA as “a clearly
defined geographical space, recognised, dedicatedd managed, through legal or other
effective means, to achieve the long-term consemvaif nature with associated ecosystem
services and cultural values” (Dudley, 2008). Thsw definition reflected a more
anthropocentric view of PAs, emphasizing their naolsupporting human life and well-being,
and delivering multiple ecosystem services (Watstral., 2014). Consequently, natural
systems (and PAs) can no longer be treated asasedamm human systems (Corlett, 2015).
The role of local communities has, therefore, movean passive to a more active
participation and engagement in conservation des/(Ervin et al., 2010). However, in this
context, conservation-development conflicts are andikely to emerge as multiple
stakeholders may attach their different interesfijes, power, perceptions and goals to PAs
(Yasmi et al., 2006). By “stakeholders” we referindividuals or groups who affect or are
affected by certain decisions and actions takethéyrganization (Freeman, 1984).

The establishment of a PA is considered one ofntlost representative examples of
conflict between individual needs (i.e. short-teand local) and collective interests (i.e. long-
term and global) (Bonaiuto et al.,, 2002). As dedifgy Moore (1996) and Kwaku Kyem
(2004), a conflict is a misalignment of interestaJues or actions between individuals or
social groups. Of note, the nature and the magaitfcconflicts as well as the way in which
people and communities respond to them may vargtlgrever time and place, reflecting
specific spatial and temporal contextual aspects {ealth, social status, power) (Paavola,
2004). From a psychological point of view, althoutjfferent individuals may endorse the
same values, different priorities may result inedging preferences, choices or behaviours
(Gifford & Sussman, 2012). Thus, the interests fustain a conflict generally reflect opposite
needs, desires and beliefs underlining the postwiindividuals or social groups (Moore,
1996; DeChurch & Marks, 2001; Kriesberg, 2007).

Conflicts on PAs may arise due to disparate valagached to the use of common
resources among stakeholders involved in the phgnand management of the PAs (Bonaiuto
et al., 2002). This is especially so at a localesednere the increase of restrictions imposed in
PAs may considerably affect the local way of lifedantensify social conflicts or impacts
(Borrini-Feyerabend, 1996; Castro & Nielsen, 2008est et al., 2006). Although highly
dependent on local specificities, the most commogprted conflicting situations in PAs are
usually related to conservation-development disput@oor or unfair access to natural
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resources, land use pressures, and control ovesiateqrocesses (Lewis, 1996; West &
Brockington, 2006). However, disputes and disagesdgsiover the use and protection of
natural resources within communities are frequemt aot necessarily negative (Castro &
Nielsen, 2003). To manage conflicts within PAs, atipipatory and inclusive approach
involving and engaging stakeholders in PAs has bad#vocated as a proactive way of
transforming conservation-development conflictsoindbpportunities (Borrini-Feyerabend,
1996; Indrawan et al., 2013). The importance ofirggtthe groundwork of stakeholder
participation early and throughout a planning pssclkeas been underscored by the philosophy
of “empowerment, equity, trust and learning” (Re@@08). Similarly, Van Assche et al
(2012) remind us that the impact and success oinpig relies on effective communication,
dissemination and public acceptance of “conceptategjies, forms and materialities”, while
Van Assche et al (2014) reflected on power in/oplahning systems and deliberated that co-
evolution of the planning realm and society is asamuence of the positionality of planning.
Thus, during recent years, planning discourse taated to focus more on conflict resolution,
emphasizing the importance of negotiation and ntiedia instruments based on
communication and collaboration in contrast withnwentional litigation tools which
disregard the integration of interested groups thi decision-making processes (Sidaway,
2005).

By incorporating local perspectives early in the Bécision-making process, conflicts
associated with conservation can be better idedtifnegative trade-offs can be minimized and
public awareness about PAs can be raised (Lew#§;1Eamal, 2004). Most of the instruments
and mechanisms to minimize conservation-developroentlicts focus on: providing more
equal incentives mitigating perceived losses (éogrism revenue sharing) (Wynberg &
Hauck, 2014); assessing and demonstrating the pteulitalues of conservation through
educational projects (Thomassin et al., 2010; Llexigh al., 2012); and including local people
in decision-making processes, eventually implenmgntto-management systems (Gilman,
1997; De Pourcqg et al.,, 2015). However, regardletsthe chosen strategy, relevant
stakeholders need to be systematically includeautitrout the process (Reed, 2008). To this
end, stakeholder analysis has demonstrated taibefal tool in identifying positions of actors
and their relationships as well as assessing velgbwers and gaining knowledge about the
social context in which conservation policies aegng enforced (Rastogi et al., 2010). Reed et
al (2009) defines stakeholder analysis as a mhhisp process where: (i) social and natural
aspects of a phenomenon affecting a decision @mraate defined, and (ii) individuals, groups
or organizations who are affected by these asmetsdentified and, then, (iii) prioritized in
order to be part of the decision-making processpsented by Andrade & Rhodes’s (2012)
work on determining the main criteria for bettemgiance with PA conservation policies, the
level of local community participation in the PA aigon-making process was the only
variable that was significantly correlated with tbempliance level amongst the other six
criteria considered. Drawing on their results ssgge¢hat the main strategy for assuring PA
integrity lies in greater involvement of local comnities in PA management (Andrade &
Rhodes, 2012).

In small islands (Sls), local conflicts in PAs agireatly intensify due to the competition
for limited space and resources (Aretano et allL32@alado et al., 2016; Novy-Hildesley,
2001). Land use pressures, poor spatial plannidgrauitiple uses of limited space have been
frequently pointed out as drivers of local conflieh Sis (Eadens et al., 2009; Lagabrielle et
al., 2009), imposing even greater challenges inciiating conservation and development
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(Calado et al., 2007; Lagabrielle et al., 2009;ehlik Baldacchino, 2011). According to
Brown and Raymond (2014), one of the most commarseguences of land scarcity is the
occurrence of land-use conflicts. Since most taiedd?As are pieces of land set aside and/or
regulated for conserving biodiversity, land-use fécis may emerge as a consequence of
divergent interests on that land (e.g. developmemntconservation). A land-use conflict
“occurs whenever land-use stakeholders (i.e. adnfiarties) have incompatible interests
related to certain land-use units (i.e. geograplaomponent)” (von der Dunk et al., 2011).
Thus, understanding social positions and mappireg gpatial distribution of areas with
different conflict levels could provide valuableformation for conservation planning,
facilitating communication and collaboration amomlgcision-makers and stakeholders
(Kwaku Kyem, 2004). With spatial representationnservation-development conflict zones
and low-conflict spatial options can be better idfead and visualized, and alternative
plausible spatial options, e.g. biodiversity comagon vs. rural development, could be
effectively discussed and assessed without losgig ef the consequences to the other areas.

Among others, participatory mapping based on tls@alization of conflicting areas has
shown to be a useful and simple tool to anticipgatd identify areas of potential land-use
conflicts, facilitating conflict resolution and conunication among decision-makers and
stakeholders (Harris & Weiner, 1998; Kwaku Kyem020Brown and Raymond, 2014).
Studies have demonstrated that the most influefatcbrs on stakeholders’ attitudes towards
PA are their cost-benefit perception of the pahleirtinvolvement in the park establishment
and their previous experiences with the organiaimggitutions (Thuy et al., 2011; Nastran,
2015). According to Rauschmayer and Wittmer (2008), combining deliberative and
analytical methods, environmental conflicts camime effectively resolved. In this context,
many researchers suggested the use of Multi Gritanalysis (MCA) as a potentially practical
approach to dealing with conservation conflicts/andssessing the trade-offs associated with
alternative interventions to manage conflicts ([2avet al., 2013). Moreover, MCA has been
frequently integrated with GIS, providing a usefobl to, for example, map environmental
disputes associated with establishing PAs in cbastas (Brody et al., 2004), identify
potential sites for tourism development (Wong & §uB015), develop a zoning scheme for
supporting marine protected areas (MPAs) plannimgaicontext with scarce resources
(Habtemariam & Fang, 2016), support the evaludtorsite selection of offshore marine fish
farm (Dapueto et al., 2015), suggest specific zprstrategies to assist the establishment of
MPAs in Taiwan (Lu et al., 2014), support PAs zgn{@eneletti & van Duren, 2008), among
others.

A more sophisticated approach to mapping conflioiglves integrating agent-based
models (ABMs) with GIS. The former is an artificiakelligence technique which allows the
analysis of interactions between multiple and legfeneous social agents (humans) and their
environment (Ferber, 1999), being largely applied the field of natural resources
management and land-use science (Gary Polhill et a011). For example,
Dumrongrojwatthana et al (2011) showed the bewéiitsing simulation tools for analyzing a
conflict over access to grazing land in the Nanvpree of northern Thailand. A brief review
of the application of participatory agent-based giliy can be found in Barnaud et al (2013)
which showed how this approach has already beefiedppm many fields, e.g. land-use
planning (Lagabrielle et al., 2010), conflicts overgation water (Becu et al., 2008), and,
forest management (Simon and Etienne, 2010), arothregs.
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However, it is broadly recognized that these tegin@s may require resources and skills
that may not always be available or accessible g&tanayer & Wittmer, 2006). In addition,
the application of complex models into participgitgrocesses has been cautioned against,
since it may increase the “black box” effect, ulitely decreasing transparency and public
trust (Voinov & Bousquet, 2010). Further, develaparticipatory models can be very time-
consuming, and in most cases decision-makers naadk @nd decipherable information.
These complex approaches are challenging to exatudeations with limited financial and
human resources such as in SlIs. Consequently, @esspatial tool that is achievable within
limited time, financial and human resources comsisais proposed as a way of supporting
conflict management in the context of PAs in SlfisTproposed method combines a
participatory approach and GIS to visually map tonlevels and types across an island-wide
PA network. This two-step method entails: 1) pgvatory approach: local stakeholder
selection and semi-structured interviews with idestt and available stakeholders; and 2)
GIS: using available spatial data, this transptisesevels and types of conflicts determined in
the first-step into spatially representative mapsing Pico island as a case study, this research
was undertaken within themartParkgroject, which focused on developing a novel apghoa
towards supporting PA management in Sis. In thistecd, “participation” refers broadly to
the interaction process with stakeholders. Usirgnfiuential “ladder of citizen participation”
described by Arnstein (1969), the level of parttipn applied in this case study corresponds
to level 4 - stakeholder consultation.

Pico island is located in the Azores Archipelagor{égal) which is part of the Outermost
European region. Pico island is considered a deitefise study for analyzing and mapping
conservation-development conflicts due to the arhotidesignated protected land (i.e. > 35%
of the island’s surface is classified under difféardegrees of protection) as well as a new
regional conservation policy change which setggtieeindwork for PA planning, management
and administration (i.e. regional Azorean PA netwiatroduced in 2007; Calado et al., 2016).
The former indicates that conflicts in PAs willdilly vary across Pico island, and also points
towards a higher likelihood of conservation-devetent conflicts in areas where stricter land-
use regulations have been implemented, especmalgdctors with well-established human
activities (i.e. dairy production, etc.). The latiefers a need for social adjustment and
subsequent potential tension due to the establishofenew authorities responsible for the
island Parks (i.e. the Park Authority). The creatid this new single planning authority at an
island scale seems to have reconfigured powers iaogkased tensions among local
stakeholders. In fact, social tensions are likelyheighten particularly in this case where
reconfiguration of powers and redesigning of newegoance network are taking place
simultaneously (Paavola, 2007). In addition, thastidtation process that took place during
the establishment of the Park was apparently nougm to ensure local communities’
involvement in PA management and therefore inadegueaminimizing local conflict. This
two-step approach incorporates: 1) taking stockthefbenefits, current needs and constraints
associated with Pico Natural Park by taking intonsideration the local perspective of
stakeholders that are involved in the existenceintmaance and use of the park; and 2)
transposing local conflicts resulting from the giadive data analysis into maps by adopting a
land-use cover-type approach and using basic G&atipns. This simple and flexible
approach provides a broad overview and visualinatib the types and levels of land-use
conflicts on the ground. It further allows for upng and fine-tuning data upon needs, and
availability and accessibility in data, time, amdahcial and human resources. This approach
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which supports directly the management of interm@hpetitions over land and resources
scarcity and indirectly spatial planning policiesuld be easily adapted to other similar Sl
contexts.

Study area
Location and geography

The Azores archipelago, an Autonomous region ofugait, is an Outermost European region
located in the North Atlantic about 1500 km frone tiwest coast of the European continent
and 4000 km from the North American subcontinentohsists of nine inhabited islands of
volcanic origin, grouped into three geographicaistérs (Morton et al., 1998). Pico island
belongs to the Central group and it is the secargkkt island of the archipelago with an area
of 447 knf and 152 km of coastline (Figure 1). Its westerrt {saoccupied by a homonymous
volcano reaching an altitude of 2,351 meters (ilgadst peak in Portugal) and which gives it
the name of Mountain Island (Calado et al., 2014). This island has a temgemteanic
climate with an annual temperature of 17 degreesatlevel, and high relative humidity and
increasing rainfall with altitude (1,500 to 3,000Am?) (Cruz, 2003).

Figure 1: The Azores Archipelago and Pico island.
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Pico island has approximately 14,150 residentsrdoug to the most recent regional census
data taken in 2011 (INE, 2011). Natural areas,ypastand crops dominate the island’s core,
while urban areas, harbours and infrastructuresrai@ly concentrated along the coast. The
local economy relies mainly on agriculture. Howewetotourism is a growing sector with
Pico mountain being one of its main attractions both national and international visitors
(Bentz et al., 2013). The increase in tourists eqbently led to an establishment of a daily
threshold limit (carrying capacity: 160 personstmtrol the number of visitors to the peak,
particularly during the summer season.

The combining factors of isolation and geophysataracteristics of the island result in a
wide diversity of sites and natural habitats ofhhigpnservation interests, hosting endemic
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habitats (e.gLaurifolia Humid Forest) and species such Esca azoricg Arceuthobium
azoricumand Spergularia azoricaPetit & Prudent, 2008). However, in recent desatte
entire Archipelago has suffered from a reductiothi areas of natural vegetation by around
50% as a result of the conversion to pastures (Biad., 2005). Pastures and cattle grazing
have resulted in serious changes in ecosystemsciafip in mountain Azorean habitats,
threatening nature conservation (Dias and Melo,0R0ln Pico, animal grazing is not an
exception even within PAs, where the conversionaitiral areas to other land uses is legally
prohibited.

In addition to Pico’s rich natural capital, its ditonal man-made viticulture heritage,
established since the arrival of its first settiershe 18" century, contributes significantly to
the shaping of the island’s landscape characterH®CO, 2004). The viticulture landscape
comprises thousands of contiguous and rectanglogs bnown asurrais that are separated
by walls built of local volcanic rocks (Calado ét 2016). In 2004, theandscape of the Pico
island Vineyard Culturavas designated as a UNESCO world heritage site thig goal of
protecting the cultural landscape and tackling igseie of vineyard abandonment. The site
includes both a relict cultural landscape (areaal@ndoned stone-walled enclosures) and a
living and working landscape (areas where wine pctdn continues to take place). Most of
the deterioration of the abandoneudtrais results from disuse, while certain invasive plants
species have colonised many of these enclosures.infégrity of this unique landscape is
threatened by the construction and future developroé new buildings with poor visual
guality standards (UNESCO, 2004).

Protected Areas regional policy and governance

Since the beginning of the nineties, nature coradiEmw in the Azores has changed greatly
reflecting the evolution of international and natb conservation policies. The first
conservation effort in the Azores was the creatbrseveral set-aside reserves to protect
nature and forest (the first natural reserve estadd in the region dates back to 1972) (DL
78/72). Later, there was a first attempt to creal®A regional network as a consequence of the
establishment of a PA network at a national leizdl (9/93). Thus, a Regional Decree (DLR
21/93/A) establishing the first PA network joinedeyiously designated forest and natural
reserves into a unique network. Then, in 2004, Nlagura 2000 sites as well as all the
important areas designated by international agratsr@ conventions were further included
(i.,e. IBA, Ramsar sites, etc.) (DLR 14/2004/A). thermore, ad-hoc legislation was
elaborated to protect regional endemic speciesrdicpto the Bern Convention and the EU-
Habitat Directive. Nonetheless, this ‘puzzle’ of $£¥as not meeting its objectives due to the
fragmented nature of the designation criteria abgeatives, the poor implementation of
conservation strategies, and the scarce coordmatdfomultiple authorities in charge of
conservation (Calado, 2008; Calado et al., 2008is Ted the regional government to design a
more coherent network of PAs at a regional scafeisTin 2007 a regional legal framework
introduced a new PA system which sets the grounkiiamr PA planning, management and
administration (DLR, 2007; DLR, 2012). The most orant changes refer to:

» The reclassification of PAs under the same desigma@nd management regime. Since

they were previously classified under differentiatives or legislations (e.g. Ramsar
Convention, European Union Directives, National aReégional Reserves, etc.),
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management criteria and objectives were differentl anconsistent. The IUCN
categories were adopted (Dudley, 260&stablishing goals for each PA and related
human activities;

» The creation and establishment of nine island P@rks for each small island) and an
offshore Marine Park (the Azores Marine Park — frb2nto 200 miles). At the core of
the PA network is the concept of island naturakp@NP) which integrates terrestrial
and coastal (up to 12 miles) PAs of each islands irtiegration has been considered an
innovative strategy for costal conservation anchipiag, requiring cohesion between
Coastal Management Plans (a key planning instrunfimnsmall islands) and INPs
(Calado et al., 2009);

A new planning instrument and authority responsifde the management of each Park
(hereafter referred to as the Park Authority) wateoduced. The INP plan defines the zoning
regulations of each PA and integrates the objestared norms of other relevant plans, while
the Park Authority is composed of a managementaandnsultative board. The former is an
executive board formed by a group of selected @¢dsgnominated by the Regional
Environmental Authority together with the local laotities, i.e. municipalities. The latter
serves as a consultative function and can incledeonal and local stakeholders, both public
and private. Accordingly, the regional conservataticy defined the INP as the mainit for
the management of each island and the establiglitige INP plan and the Park Authority as
its main management tools (DLR, 2007; DLR, 2012jisThew system was anticipated to play
a key role not only in protecting nature but in trdouting to more effective sustainable
management of each island, facilitating the integnaof different planning instruments,
anticipating conservation-development conflicts @agporting more participatory decision-
making (Calado et al., 2009).

Management of PAs in Pico island

The Pico INP (hereafter also referred to as th&)Paas subsequently established in 2008
(DLR 20/2008/A; a year after the approval of thgioeal PA network in 2007 (DLR
15/2007/A)) Pico INP integrates 22 PAs classified under IUCGitegories (Dudley, 2008;
Figure 2). The terrestrial part of the Park cov@s%o of the island, which includes the Pico
mountain and the centrplateauwith exceptional geological and ecological feasyr@astal
sites important for the conservation of marine iethd the protection of the coastal-water
resources, and the UNESCO sitearfdscape of the Pico island Vineyard Culjur&he
Landscape of the Pico island Vineyard Culture wstaldished in 2004 due to the unique

! The IUCN protected area management categories glebal framework, recognized by the Convention on
Biological Diversity, for classifying the varietyf ®As into six different management types. Accogtiin PAs
are categorized into areas managed mainly forctSBiotection (categories: la) Strict nature resgand Ib)
Wilderness area); Ecosystem conservation and pgiote(Category Il — i.e., National park); Conseioat of
natural features (Category Ill — i.e., Natural mmmaunt); Conservation through active management (foayel\VV

— i.e., Habitat/species management area); Land&apgcape conservation and recreation (Categoryi.¥.,—
Protected landscape/seascape); Sustainable usatuwflnresources (Category VI — i.e., Managed nmesou
protected area).
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landscape, consisting of thousands of small, coatig, and rectangular plotsu(rais)
separated by linear volcanic rocky walls (Caladalet 2016). It covers about 30% of the
coastal zone and has been included into the INPeruMdCN category V: protected
landscapes/seascapes.

Figure 2: The Pico INP classified using IUCN categy.
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The reclassification of PAs consistently definedglgoand management objectives for each
PA. For example, more than 5% of the island wassdiad as Strict Reserve (IUCN category
) in which human activities are restricted andhwmman intervention is permitted, and about
28% of the island was classified as Protected Leaqus (IUCN category V) in which a high
level of interaction with human activities is alled and promoted to maintain or restore
traditional management practices along with thenasystems with which they co-exist.

At the time of this research, the Pico INP has beemally established, while the PA
management plan has not yet been elaborated. Rtamstruments with significant influence
on island biodiversity conservation and guidelirfes protecting the island landscapes,
habitats and species need to be taken into coasiolerduring the development of the plan.
Amongst these instruments, the most relevant imcldg the regional plan of watershed
lagoons (POBHL, 2009) which aims to preserve tgedas and water resources located in the
core of the Azores islands. It establishes spediiicielines for the management of the five
major lagoons located in the core of Pico islandih2 regional plan of the Natura 2000
network (PRN2000, 2004) defining the scope andabives for conserving the Natura 2000
network at a regional scale; 3) the UNESCO managepian(POPPVIP, 2006) which aims
at preserving the cultural landscape of the Worktitdge Site located in the coastal area
(circa 3,000 ha); and 4) a set of national decaererning the protection of habitats and
species, reflecting the transposition of tBenvention on the Conservation of European
Wildlife and Natural Habitat§Bern Convention) and tHeU Habitat Directiveinto a national
scale (DL n.316/89; DL n.140/99). Both instrumenggulate the management of species
including Erica azoricaor Urze, establishing that harvesting, collecting or agtthem as
well as harming their habitats is only allowed wahlicense. About 10% of the island is
covered by this species (mainly in PAs located hie tentral plateau). This significant
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percentage reflects the importance of considerimgsd regulations as likely drivers of
conservation-development conflicts.

Methods and Results

To understand local conflicts and delineate comfic areas, this work integrates both
gualitative data and spatially explicit informatiorhe analysis includes two phases: Phase 1
involves conducting a stakeholder analysis and tityémg the perception of stakeholders
towards the park, while Phase 2 focuses on tranglaélhe qualitative outcomes into spatial
representation through the mapping of conflictingps.

Stakeholder analysis

Local conflicts related to Pico INP were determitieugh a stakeholder analysis and a set of
semi-structured interviews with key actors. In aark, stakeholder analysis was mainly used
to explore the attitude towards the park and idermgotentially conflicting interests and/or
alliances among stakeholders. The analysis inctuded

= |dentification of key actors. By “key actors”, wefer to private or public organizations
that may influence or may be affected by the densiassociated with the creation and
management of INP. A first list of key actors wasracted from the yellow pages of
Pico island, by selecting all public and privaterggmmental and non-governmental
organizations and/or associations having headqgsastethe island. Then, stakeholders
were selected based on three main criteria: legaire (private and public), sector of
interest (primary, secondary and tertiary) and afeaction (land-use planning and
management, nature conservation, business and ragonieisure and recreation,
communication). Except for the tourism sector, wy @onsideredeadersor heads
meaning people representing groups of individualsnembers (i.e. heads of NGOs,
leaders of associations, etc.). Among the govertahdyodies, we included the 3
island municipalities and the Park Authority. Fréhe non-governmental sector, we
selected 3 environmental NGOs with headquartersPao island, and 9 local
associations representing primary and secondargoecia sectors (artisanal fishery,
agriculture, dairy, wine production, and constroiji In the absence of associations
representing the interests of the tourism secter,selected 9 micro enterprises (i.e.
hotels, tourism entertainment, nautical sports,).et&dditionally, we identified 3
associations related to tourism and recreation t@erist guides, recreational fishery
and hunting, taxi-drivers). Finally, we selectelb&l media (radio and newspapers) as
actors representing the communication sector.

= Classification of actors. They were classified ifdar broader groups, namely: local
authorities, Park authority, economic  sectors andon-governmental
organizations/associations. This was done by asge®ir importance and influence
(Table 1). Influence reflects the power that a skeder has over the INP and the
control of strategic resources (e.g. land), byueficing decision-making processes,
whereas by “importance”, we refer to the degreehah achievement of conservation
objectives depends on the involvement of a giveikettolder group (Rietbergen-
McCracken & Narayan, 1998).
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Table 1: Classification of stakeholders.

Group Influence and importance

Park The actor with the greatest decision-making powién vespect to nature
Authority conservation issues and Park management. Howeaweg, this authority
(S1) has been recently introduced by the regional ceasien policy, it can bg

largely exposed to the influence of those actoth W@inger decision-
making power within the island, i.e. local authiestand powerful
economic sectors.

Local These represent the three municipalities of trandl Local governments
authorities play a strategic role in the Azores, being resgmador spatial planning
(S2-S4) and having leverage over most of land-use decisidoseover, they

directly concur to the definition of several mensbef the Park
Authority. Thus, understanding their influence ba Park (and Park
Authority) is crucial for the long-term conservatiof the island and the

archipelago.
Local Representing the main economic sectors (wine aedtlick farmers,
economy dairy industry, traditional fishery, hotels, toyyeyators and tourist

(S5-S14) guides). Although this group of actors does noehawdirect influence on
the Park’s decisions, their interaction with natwesources and
landscape has results of great importance for Parkagement. The
primary sector by definition makes direct use durea resources, which
frequently compete with conservation initiativesl &As. This is
particularly true for small island terrestrial PAsnsidering their limited
land. The secondary sector in Pico island mairlgsen the
transformation of primary products, generating f¢egd. meat and
cheese) and wine and potentially exerting an irsingademand of land
for production. The tourism sector strongly depeonisiature
conservation as ecotourism represents one of tia imasinesses for the
island (e.g. whale-watching, climbing, etc.).

Non- These are public organizations and associationgefcengaged in
governmental leisure, cultural and environmental issues, ineigdheir dissemination
organizations, by the media. They are crucial mediators betweerPtrk and local
and people, influencing the perception and interesthefpublic.
associations
(S15-S19)

Semi-structured interviews with key actors. Thedkra or heads of the 33 determined
organizations/associations were invited to paréitggn a semi-structured interview as
representative stakeholders of their organizatssoeiation (e.g. Mayor of a
municipality, CEO of an organization). An invitatiowas first sent by e-malil
explaining the objective of the research, followeg a meeting with all available
leaders and individuals (19 actors responded anéd waeailable to participate in this
process, see Appendix | for a detailed list andsifecation). To maintain a neutral
position yet with first-hand understanding of P&y one of the authors, highly skilled
and with extensive experience in qualitative sodalvey, was selected as the
facilitator to conduct the interviews. Therefore9 Iace-to-face semi-structured
interviews were separately administered with eadbcsed and available stakeholder
in July 2011. The interviews were guided by a fraumk including open-ended

67



C. Bragagnolo, M. Pereira, K. Ng & H. Calado

guestions asking interviewees to: (i) provide aegahopinion about the INP and its
boundaries; (i) list park-related benefits andtspand (iii) portray park-related needs.

Stakeholders’ Perspective

The results of interviews were collected, transsliland analyzed through qualitative content
analysis based on Bardin (1977). Accordingly, thregrices were built to support the analysis
of the stakeholders’ perception: needs vs. acbasefits vs. actors, and constraints vs. actors.
Perception refers to park-related needs, bengdiiiiscasts as mentioned by each stakeholder.
The results are summarized_in Table 2.

The outcomes reflected two main positions towaltds Park, namely actors with
negative and positive attitudes. The negativeuaktis mainly pertain to the Park size (N1 —
reshaping PA boundari¢sand restrictions on the local economy (N2 and-N3eed more
flexible measures for ecotourism developm@& —the Park constraints the development of
ecotourism and related infrastructujeg\ctors with a more positive attitude indicataittthe
Park should be primarily a way of protecting natanel natural resources (N5, N6 and N7 —
need to protect nature and better cope with hunmrservation conflictsB1 — the Park
contributes to conservatipn

By relating the responses to stakeholders’ catego(see_Table 1), it can be
highlighted that reshaping the Park boundariegtmnomic purposes (N1) is the need mainly
cited by actors representing local authorities (S2) and the local economy (S8, S9, S10,
S14). Local authorities (S2, S3, S4) revealed afawaurable position towards the Park,
pointing out that it does not provide any benefiis|east not at the local scale (B5). On the
contrary, economic and social actors recogniseceraévPark-related benefits including
supporting tourism development (B2) and preserviatyral resources (B1). However, actors
representing the local economy viewed the Park s@uece of restrictions for the viability of
their activities, mainly those related to ecotamridevelopment (C8 and C9) and other specific
aspects (C11). The most cited constraints assddatine Park were the limitations on pasture
enlargement (C4) and the excessiveness of bothdibgilrestrictions (C9) and species
protection (C6). Nonetheless, the Park Authority)(8ressed the need to ban the enlargement
of grazing areas for protecting the island’s biedsity (N5).
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Table 2: Needs, benefits and costs related to PitdP as perceived by stakeholders.

ID Needs Stakeholders
Reshaping PA boundaries. It refers to downsizing as | S2, S3, S8, S9, S10, S14
several actors explicitly express the need to daens | S17
PAs for economic purposes. Some of them further

N1 suggest finding a trade-off mechanism to permute
pastures which are now under protection with other
contiguous non-protected areas with a smaller anamo
value, avoiding downsizing PAs.

N2 Redefining the carrying capacity of trails S$5, S15

N3 Increasing urban capacity within the UNESCO site S8, S10, S14

N4 Sup)porting the development of tourism (hotels, shop | S6, S5, S14
etc.

N5 Banning the enlargement of grazing areas S, S1

N6 Coping with conservation-development conflicts 105518, S19

N7 Preserving biodiversity S1, S5, S13, S15

N8 Strengthening public participation S19

NO Others (e.g. supporting wine production, providiregh | S2, S3, S4, S10, S12, S16
water, establishing a monitoring plan, etc.) S18

N10 None S7

ID Benefits

Bl Conservation of natural resources S5, S6, S114, §18, S19

B2 Support for (eco)tourism development S1, S5, Sé, S12, S13,

S15, S16, S18, S19

B3 Improvement and enhancement of the island’'s@nag | S1, S5, S8, S16, S17

B4 Others (e.g. banning dangerous human activities, S1, S8, S15, S18
preserving landscape, etc.)

B5 None S2, S3, S4, S7, S9, S10,

S14

ID Constraints

Cl Excess of protected land S6, S17

C2 Restrictions to local economy S2, S3, S8, S8, S19

C3 Loss of incomes S9, S10

C4 Limitations on the enlargement of grazing 2,

Ineffective management of PAs (scarce surveillance, | S5, S13, S14

C5 poor organization and administration, lack of
infrastructures, etc.)

C6 Excess of species protection (&Jgze) S1, S3, S8, S10, S17

C7 Increase of bureaucracy S5, S18

C8 Limited exploitation of the mountain S5

C9 Excess of building restrictions within the UNE3Gite S2, S6, S10, S13, S14, S19

c10 Scarce involvement of local people (creation and S10, S18
management of the Park)

Cl1 Others (e.g. hunting restrictions, lack of amass, etc.)| S9, S10, S16

C12 None S11, S12, S15
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Mapping conflicting zones

To generate the map of conflicts, we converted itaiale information obtained from the
semi-structured interviews into spatial data. Thicomes of the qualitative analysis were
primarily used to: (i) identify the most conflicgrzeones of the island (zones where conflicts in
PAs are occurring or more likely to emerge), angggope the type and level of conflicts.
Then, (iii) conflicts were mapped starting fromaémain data sources: an existing Land Use
Cover map (LUC) of Pico; a simplified model of valic Sls applied to Pico; and the parks’
boundaries.

Identify conflicts

According to the stakeholders’ perception, PA-eatonflicts were mainly concentrated in
two areas: theore area(central plateau and mountain peak) andcbestal zongprimarily
the UNESCO site). Local conflicts identified in tkere area were mainly associated with
tourism activities on Pico mountain, pasture endnozent and enlargement, and water
resources. There was an explicit interest of séwekeholders in increasing the carrying
capacity at Pico mountain for recreational andismaractivities, i.e. attracting tourists all year
round and enlarging the trail capacity and netwdtkwever, this may have a significant
impact on future preservation of the nature resawe¢he peak is the only place within the
archipelago that hosts alpine and sub-alpine habita

There was also a demand to enlarge pastures fmuligre and livestock activities and a
positive attitude towards other land-use changes si$ the conversion of natural or semi-
natural areas into non-natural forest. Howeves, thay increase pressure on protected habitats
located in the central plateau that are of gre&ievéo nature and biodiversity conservation.
The conversion of high natural areas, i.e. wetlapdat lands and grasslands into pastures is
also in conflict with the objectives of the PRN20GWBHL and national decrees that aim to
protect species and habitats (see above). Nonsthdlee expansion of pastures together with
the loss of incomes from agriculture and livestéeleping were unsurprisingly among the
most cited constraints by those actors represettim¢pcal economy.

Of grave cumulative consequences, the multiple wsewater resources, such as for
animals, farming and energy production are contiriguto water quality deterioration.
Although several measures were implemented to atéigpoth water resources conflicts and
water quality impacts, namely conversion of pasturdo semi-natural areas and alternative
basins for animal watering outside of the watershednflicts may still escalate due to future
pressure on both water and land.

Conflicting areas pointed out along the coast weoacentrated mainly within the
UNESCO site. In particular, land-use conflicts hmst area may greatly increase due to
stakeholders’ negative attitudes towards buildiegtrictions. For example, a respondent
representing wine farmers expressed discontent witgh park as the imposed building
restrictions hampered the enlargement of certdirasiructures supporting traditional wine
production, e.g. wineries, warehouses and manorsd®ouSimilarly, the tour operators
demanded less building restrictions in rural ateasnsure better ecotourism facilities. Within
the site, an additional conflict associated witle thevelopment of wine-related activities
emerged. Yet, developing the vineyards is essentialdaintaining the nominated status of the
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site even though the perceived benefits for farnoérsonserving vineyards seemed to be
restricted only to their economic profit.

The cultural landscape was also in conflict witbun@ conservation due to the presence of
several protected and non-protected species. Susties (e.gUrze Azores woodpigeons,
blackbirds, etc.) were frequently mentioned aspbsgtwine farmers due to the damage they
cause to their vineyards. The restriction on huyptitogether with the conservation status
assigned to several species (e&Jgze), were further augmenting this conflict. For instanc
cutting Urze in traditional vineyards is allowed with a licengait the application process for
the license was perceived bureaucratically comigd;ahence encouraging wine farmers to
adopt illegal behaviours. Furthermore, the abandomnof viticulture practices frequently
resulted in non-productive vineyards that were o=ed by different ecological communities
with high level of biodiversity and presence of bbatndemic, e.gSpergularia azorica
Azorina vidaliiandErica azoricg and invasive plant species, eiftosporum undulatunirhe
multiple objectives of the UNESCO plan are furtegacerbating these conflicts.

The simplified model of Sls

A simplified model describing the spatial distrilaut of natural resources, human settlements
and activities in volcanic Sls in relation to topaghy and altimetry was developed. It is based
on the fact that most volcanic islands are charaeté by an elevation profile and the spatial
pattern of the landscape is strongly shaped byoitsanic origin (Pernetta and Manner, 1994;
Aretano et al., 2013). In this context, naturatdas generate a complex mosaic of ecosystems
and shape the distribution of human activities vaittecognizable elevation concentric spatial
pattern (Figure 3). Generally speaking, settlemant$s more intensive land uses are mainly
concentrated in flat coastal zones (up to 150 nvalsea level) and are usually interconnected
by a main circular road. Conversely, extensive lasés (e.g. natural and semi-natural areas)
tend to increase with distance from the coast anbntually, with elevation, thereby
dominating the landscape of the core area. The Imidtbwn zone can be defined as a
transition ring between the coastal zone and the ewea where human settlements are
generally more sprawling and land uses are predamtiynrural.

Using GIS operations and freely available spatiatad this simplified model was
adapted and applied to Pico island in order to stippe identification of those rings where
conflicts are predominantly occurring or likely éxcur, namely the core area and coastal
zone. The input data for elaborating it includdd Digital Elevation Model (DEM); the main
road network and aerial imagery of Pico islandstiyr the DEM was sliced obtaining four
elevation classes. Then, a shape file for eacls @as built, obtaining four rings. Finally, each
ring was overlaid with both the main road networld aerial imagery in order to validate
shape and boundaries. This was done manually in Iy 8ltering the boundaries of the rings
according to landscape features. For example, thi@ circular road was entirely included
inside the coastal zone even though in some sectdl® island the elevation was more than
150m above the sea level.
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Figure 3: The simplified model of volcanic Sis.
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The conversion of the LUC map into a map of cotsdlic
The map of conflicts was built starting from threain data sources:
» the LUC map of Pico derived from aerial imagery dedeloped by the University
of the Azores within theSmartparksproject (Moreira, 2013; Fernandes et al.,
2014);
= the SMP described in Figure 3 which sorts the thlemto four rings according to
the main landscape features;
= the map of PAs distinguishing between protectedraordprotected land.

The LUC map was reclassified, by assigning alt@éraatonflict levels to different LUC
categories. However, in order to arrive at thiscoate, two preliminary steps were required.
Firstly, the original LUC classes were reduced frbmto 12 LUC categories, by aggregating
those land covers with similar features or uses. &@mple, urban areas and roads were
aggregated into “artificial surfaces” as well asam predominantly covered (more than 80%)
by Erica azoricaor Myrica faia being aggregated into “natural areas with sigaificpresence

of endemic species”.
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Subsequently, a set of spatial conditions werenddfbased on two criteria: (i) whether the
area was located in those rings of the island tmdlicts were mostly in place (or were likely
to occur) (i.e. core area and coastal zone); andwfiether or not the land was under
protection (inside or outside of PAs). Operatiopathe LUC map was firstly overlaid and
masked with both the SMP and the map of PAs and thelassified. The reclassification
followed a land-use cover type approach. This melaat different levels of conflict were
assigned to LUC categories under different spabtaditions. This was achieved through GIS
by establishing Boolean conditions (i.e. choiceMeein two spatial alternatives — e.g. whether
inside or outside the Park) allowing LUC categoriesbe reclassified (cf. Bragagnolo &
Geneletti, 2014).

Three levels of conflict were defined: potentiagthand moderate. To illustrate, due to the
current encroachment of pastures into natural ame@dsced by agriculture and livestock
activities, thehighest level of confliah the core area was assigned to pastures lovateuh
PAs and natural areas outside the Park, whereasrgs®utside the park were associated with
a moderate conflict levetue to their likely effects on biodiversity and tesaresources.
Considering the uncertain effectiveness of congienvainstruments, natural protected land
located in the core area was identified and ma@sedone opotential conflictdue to the
uncertainty of the implementation of appropriatens®rvation instruments aiming at
containing the encroachment of pasture in PAs. ¢gh hével of conflict was associated with
natural areas located outside the park resultioigp fan expected greater pressure from grazing
due to direct consequence of restrictions withenPlark’s boundaries. The mountain peak was
classified as a zone of potential conflict levelcg the increase of tourism could impact the
future preservation of the Mountain Reserve (T&)leThe results are visually presented in

Figure 4.
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Figure 4: Local conflicts in the core area (top) ad coastal zone (bottom) — scale
1:100,000.
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Table 3: Criteria used to map local conflicts.

1 *%
ca’ba LgJ;gries C(;Sn%ailttilgLs Outcomes of qualitative analysis Type of conflict Level of conflict Ar(‘j/oa)
= explicit demand to enlarge
pastures and altering PA
boundaries High
= pressure on protected habitats The conflict was classified dsgh since
with a great biodiversity value grazing is not allowed in most of PAs
(e.g. IUCN category ) located in core area (e.g. IUCN category ).
Core area - " pressure on water resources pasture enlargement Pastures inside. the park could also contrib ute
inside the " COI‘]ﬂICtII’]g. obj_ectlves with inside PAS to the degradation of protgcted resources (i.e. 40.7
Park conservation instruments (IUCN !ap_d gnd wat_er) _and despite severg_l .
category |, PN2000, POBHL) initiatives being implemented to mitigate
Pastures " yncertainty of conservation land and water quality impacts, conflicts
instruments may still escalate due to the poor
= perception of loss of incomes implementation and enforcement of
from agriculture/livestock and conservation measures.
related activities
= restrictions to local economy
= pressure on habitats, species and Moderate
Core area - water resources pasture enlargement T_he confliqt was clas§ified asoderate
outside the = provision of employment and outside PAS since grazing occurs in areas where the 24.4
incomes from activity is allowed. However, it could .
Park . . . ) .
agriculture/livestock and related intensify, increasing land-use pressures
activities around PAs.
= positive attitude towards the
conversion of natural or semi-
natural areas into non-natural
areas Potential
= protected habitats and endemic The conflict was classified gotential due
Core area - . . . . ;
Natural inside the species with a great biodiversity| pasture encroachment to the degree of uncertainty related to the 19.0
areas* Park = uncertainty of conservation inside PAs implementation of appropriate conservation :

instruments

loss of incomes from
agriculture/livestock and related
activities

restrictions to local economy

instruments aiming at containing the
encroachment of pasture in PAs.
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positive attitude towards the
conversion of natural or semi-
natural areas into non-natural
areas

High
The conflict was classified dsgh since
outside the park there is a lack of regulato

ry

Core area - landscape connectivity and buffer LA
i pasture encroachment and planning instruments to control the
outside the zones . ; 6.0
. outside PAs encroachment of pasture in natural areas.
Park loss of incomes from .
: : And this could be further exacerbated
agriculture/livestock and related C
activities Con5|de_r|ng the support of people for the
. conversion of these areas.
lack of regulatory and planning
instruments
demand for increasing the Potential
Core area - carrying capacity of the mountain The conflict was classified gmtential since
T peak for recreation the future consequences of tourism
Bare rocks | inside the . .| future development of '
: . presence of alpine and sub-alpir . development on mountain ecosystems are 9.8
and soil Mountain . ourism : I
R habitats uncertain and depend on future decisions
eserve . ; ) L
ineffective management of the (e.g. whether the carrying capacity will be
Mountain Reserve augmented)
protected and non-protected Potent|al_ . .
. ) - — The conflict was classified gmtential since
plants and animals considered | restrictions limiting . . .
- only if the grape production continues to
pests by farmers the traditional )
. . . ... . | take place can the vineyard cultural
Coastal zone - multiple objectives of UNESCO | viticulture activities in .
T . . landscape be preserved. However, since the
inside the plan productive vineyards . N 12.3
. . . . .- main purpose of the UNESCO site is
UNESCO site negative perspective associated| (building, : .
; ) - . preserving the vineyard cultural landscape,
with building restrictions conservation of S . )
- . the mitigation/resolution of conflicts greatly
provision of employment and protected species, etq.) - ; )
. depends on future decisions (e.g. incentives
. incomes S . .
Vineyards and subsidies for wine production, etc.)
(productive) High
The conflict was classified dsgh since
protected and non-protected outside the UNESCO site the chance of
plants and animals in vineyards | urban encroachment | maintaining the vineyards productive is
Coastal zone - ; ; .
outside the preservation of cultural Iandscapem productive _ Iower_due to the greater url_aan pressure 71
. provision of employment and vineyards outside the| resulting from less strict building restrictions .
UNESCO site : . L
incomes UNESCO site and the absence of clear initiatives
urban pressure supporting wine production. Thus, these
areas can also be more prone to the
abandonment.
Abandoned | Coastal zone|-= presence of protected endemic restrictions limiting High 13.2
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vineyards inside the species the restoration of The conflict was classified dsgh due to the
UNESCO site multiple objectives of the traditional viticulture | explicit conflict between the objectives of
UNESCO plan activities in conservation instruments (protection of
negative perspective associated| abandoned vineyards| endemic species vs. preservation of cultural
with building restrictions (building, landscape).
conservation of
protected species, etq.)
Potential
. L The conflict was classified gmtential since
presence of protected endemic | colonization of ; : :
Coastal zone - . . . .| the management of invasive and endemic
) species invasive and endemic . X .
outside the , T species outside the park mainly dependon 1.7
: preservation of cultural landscapespecies in abandoned L o .
UNESCO site : : future decisions, e.g. prioritizing restoration
urban and tourism pressure vineyards T :
of cultural landscape, eradicating invasive
species, protecting endemic species, etc.
Potential
. . . The conflict was classified gotential
negative perspective associated ; ;
; - - , since, although urban and tourism
Coastal zone - with building restrictions urban and tourism L X .
T . o development inside the park is restricted,
inside the presence of both endemic and | development inside building requlations could be altered due tb 6.4
UNESCO site invasive species the UNESCO site greg
. . future pressures of powerful sectors (e.g.
Semi- urban and tourism pressure : : b . .
natural tourism enterprises) and administrations (¢.g.

areas, Crops

local municipalities).

and pasturesg

Coastal zone -
outside the
UNESCO site

presence of both endemic and
invasive species

preservation of cultural landscap
urban and tourism pressure

urban and tourism
edevelopment outside
the UNESCO site

Moderate
The conflict was classified asoderate
since, although building restrictions outside

the park are less strict, urban development is 54 .6
S.

already regulated by municipal spatial plar

* Natural areas include forests, natural areas sighificant presence of endemic species, scrulpahérbaceous vegetation, peat bogs, bare rookledof

water.

** Percentage of area within each ring area (icze@rea ring and coastal zone ring).
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Figure 5: Methodology applied to map conflicts in Ro.
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Discussion

This case study demonstrated how a common LUC raabe used to obtain a map of land-
use conflicts in PAs. This was done by integrasogial data obtained from semi-structured
interviews with key stakeholders into a spatiabkyplecit approach, delineating the patterns of
landscape features and analyzing land and resauses that connect conflicting human
activities to that particular landscape and land. ughe identification and visualization of

conflicting zones can support spatial planningge$ and conservation initiatives, especially
in S| contexts where land-use conflicts can esealat to resource scarcity.

Methodological limitations and biases

The novel application of the land use cover-typéhoe for mapping land-use conflicts in Sis
operationalizes a human ecology mapping approaelgnating social data into conservation
planning (McLain, et al., 2013). However, there segeral limitations in our method.

Apart from the recognized limitations associatethwising qualitative methods (Newing,
2011), our stakeholder analysis suffered from:
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= the limited number of actors. Although our finatlincluded 33 stakeholders, only
19 were available to participate in our intervietwvthe time of the research.
Consequently, there may be a bias in our resubtstal@a lack of representativeness
of stakeholders, reflecting a lack of perspectioenf e.g. construction stakeholders;

» the homogeneity of interests and priorities assumesklecting stakeholders. Our
selection assumed thbtadersand headsrepresented the interests of a group of
members (or affiliates — e.g. the association ahés represents more than 300
members — however, this is not always the caselasbased stakeholder group
members have different priorities (Wolfe & Puted02);

» the limited exploration of stakeholder inter-retaships. For instance, the analysis
showed that reshaping the Park’s boundaries wagea mainly declared by
stakeholders representing local authorities andh@oy. This suggests that a
potential alliance against the Park might be establl between these two social
groups unless the values of the INP are well unideds perceived and shared. One
of the methods to better unfold indirect relatiomsuld be to build a map of
stakeholder interactions (see Rastogi et al., 2010)

Additionally, the main weaknesses related to outhiwe: for mapping conflicts rely on:

= data availability. As with most spatially expli@pproaches, our method depends
on the availability of GIS-based data (Van Loene@#srud, 2004);

» the consideration of predefined rigid boundariegaBopting a land-use cover type
approach, boundaries of conflicting areas were Indsiced based on landscape
and land-use features, disregarding important mpatiad aspects connecting
humans to landscapes (social relationships, lodehtity, etc.) which may
influence land-use preferences and values ancliiedrive land-use conflicts.

= [limited spatial conditions. To simplify the compigxof land-use conflicts, our
method only considers island rings and PA boundamds conditions that
determined the spatial distribution of land-use flicts. In this way, we may
disregard other key factors which may conflict withnservation biodiversity on
the ground — e.g. land tenure and land-use ridgttalan et al., 2011). According to
Hausner et al (2015), considering land use tensiressential for understanding
conservation and the potential for land use canflic

» subjectivity affecting the definition of the comflilevels. In our work, conflict
levels were established through a qualitative amsiywhich exposes the method to
great subjectivity.

Implications of results for local land-use manageime

Key stakeholders were identified with input fronecdd institutions based on their influence on
PAs. The results of the semi-structured intervignevided insights regarding possible local
conflicts occurring due to the establishment of Fieo INP. In general, the majority of the
respondents attached a more anthropocentric valtlgetPark, either viewing it as a support
or constraint to economic development and actsiti®#hen these results were transposed into
visual maps, the spatial pattern reflects diffedemels of local conflicts concentrated mainly
in the core area and in the UNESCO site (see Figure
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Despite the challenge of conciliating nature coveson with landscape protection,
preserving traditional landscape is vital for capivith local conflicts within the UNESCO
area due to its identity value. This is not to deplaty the role of Sis in preserving exceptional
biodiversity (Rietbergen et al., 2007). On the camnt, developing tailored mechanisms iior
situ biodiversity conservation is considered a key noyo for preserving agricultural
landscapes.

To resolve conflicts associated with building resions, the authors suggest a greater
integration between conservation and land-use pignboth inside and outside the park’s
boundaries. To this end, the Park Authority caly pl&rucial role, supporting the resolution of
conflicts related to the overlapping of planningl ananagement instruments. As elaborated by
von Haaren (2002), a more flexible approach to daagde planning needs to be adopted to
mitigate conflicts. Future work may include a lamgk based analysis to identify, for example,
vineyard plots that have been replaced by endemd @otected species. Additionally,
vineyard damage should be monitored in order tesasthe extent to which protected species
are conflicting with the viability of viticulture rad vineyard landscape conservation. This
could allow restoration and conservation prioritiecs be defined together with key
stakeholders, i.e. the Park, land owners and farnfésllowing Lagabrielle et al's (2011)
work, a planning protocol to assess future landalkeations that combine both biodiversity
and socioeconomic criteria is also necessary asopdnture work. This would be a valuable
approach for prioritising sites for conservatioestoration or transformation of land in an Sl
context.

Although not raised as a major issue during thadyams, the issues of land tenure and land
use rights deserve greater attention within the BB site. It is crucial to find financial
mechanisms that could meet the needs of landowwbes are not interested in vineyard
maintenance and potential landless Vviticulturisteehs as young farmers, as well as
compensating owners whose land has biodiversitysemation potential, e.g. vineyards
colonized by endemic species with a great biodityevalue (Pascual & Perrings, 2007).

In the core area, the results highlighted thatntlagn conflict associated with PAs revolves
around the encroachment of pastures into natueslsarStakeholders representing the local
economy and authorities held the Park responsietife reduction of areas suitable for
livestock grazing that consequently constrainedallodevelopment in farming, livestock
keeping and the dairy industry.

To resolve this major conflict, the authors suggegiloring alternative measures to cope
with invasive species inside and outside the Pairder to gain pasture or natural areas, e.g.
restoration and energy generation from wood bion{assirenco et al., 2011). They also
recommend implementing measures proposed in therstetd lagoons regional plan for
controlling the eutrophication process of lakeshsag restoration of grassland surrounding the
watersheds and allocation of water tanks for livelstoutside of the watersheds. It is also
important to adopt a strategic approach, by preelgti assessing and monitoring the
environmental consequences of different manageomitdns such as biodiversity loss, risk of
erosion and eutrophication. Nevertheless, halthmg éncroachment of pasture into natural
areas ultimately requires the consensus of keyehktd#lers. In line with research from van de
Velde et al. (2007), the authors noted that theatgredegree of social homogeneity and
cohesion in Sl is an encouraging starting pointifmreasing the cooperation of different
social groups.
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Minor conflicts on tourism-related issues also egedrfrom this analysis such as scarce
services and limited access to the mountain, anckssive restrictions on ecotourism
development. With the increasingly growing tourisector, these issues need to be attended to
in order to avoid intensification of future impaetsd conflicts.

Lessons learnt and challenges on PA conflict mapfonSis

This research contributes to the transpositionaofficts described by stakeholder discourse
into a spatially explicit tool that can help coaoflidentification and further work on conflict
resolution. Through analyzing local conflicts reato PAs on Pico island, we provided a first
approach to mitigating conservation-developmentflas in Sls, by showing how limited
resources together with restrictions associatedh wature conservation may increase the
emergence of social tensions and provide a firgrageh to visualize where stakeholder
perceptions are most likely to come into disputee Work provided some useful insights for
advancing PA conflict mapping in Sls.

Firstly, we demonstrated how a common LUC map eanded to generate a map of land-
use conflicts in PAs. This is particularly notewyrtfor the Sl context, considering their
limited human and financial resources (Calado et2807), as this approach does not require
advanced skills and expertise in comparison to rothere sophisticated and expensive
approaches used to map and model land-use change®aflicts (Barnaud et al., 2013). The
method may also represent an important communitébiol and can be used as a springboard
for participatory mapping and scenario exercisesligg strategic decision-making towards
the sustainable future development, an importardreguisite for facing challenging
development problems in Slis (Stratigea & Katsofil3). The map of conflicts can also be
improved, by combining the method with MCA, incladiadditional spatial criteria (e.g. land
use tenure) and performing a more robust rankingooflict levels using different land-use
preferences (or weights) of multiple stakeholdéoga(et al., 2014). Finally, the map can be
validated with different stakeholders (e.g. citigehy using interactive tools (e.g. touch screen
interface) allowing boundaries to be changed anelseof conflict to be altered. Alternatively,
a new land-use conflicts map can be elaboratedirgjafrom a topographic map, by
organizing participatory workshops with stakehotdand applying drawing interactive tools
(Arciniegas & Janssen, 2012). The result can beladeand compared with our original map.

Secondly, our method showed how the LUC map derikean aerial imagery provided
an efficient and low-cost tool to perform a prelaiy analysis of biodiversity patterns at an
island scale. According to Lagabrielle et al (2QELbasic habitat patterns map is essential for
supporting conservation in insular regions by pldowy a prompt way of representing
biodiversity at an island scale before gatherinditazhal costly biological data. However,
even when a fine-scale LUC map/landscape map iavelable at an island scale, the method
could also work using coarse-scale maps with letaildto obtain a more general map of
conflicts. Conversely, this method also allows diprscaling depending on local specificities
and capabilities temporally and spatially, e.g. en@fined LUC map as it becomes available,
inclusion of more details based on on-site recasyaaice.

As shown in the Pico case study, conciliating biedsity and landscape conservation is
very challenging. The decision to include the UNEBSite in the INP has escalated disparity
among local stakeholders, compromising their pdr@epof the original purpose of the site
and exacerbating asymmetries among stakeholdetigrssi Pico island is shown to be an
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emblematic Sl by observing local stakeholder pertspes towards nature conservation and
landscape protection. Considering the unique cheniatics of the Pico landscape, its
UNESCO status plays a key role in building locantity and cohesion, and correspondingly
reducing local conflicts in PAs. Thus, when PAshagbnflicting objectives are integrated into
the same management system, e.g. different [UCHgoaes, a more flexible governance
framework should be considered for each type ofsBéh as co-management or government
management. In place of risking the implementatailure of the conservation policy, this
could be a good starting point for implementing @enadaptive approach to conservation.
Findings from this study underlined several keylleinges for dealing with local conflicts
in PAs. Of significance, the results demonstrated lzonservation policies established at a
broader scale may generate or increase socialotensvhen implemented at a local level,
thereby limiting the achievement of global cons@oragoals. As the case study revealed,
despite the new conservation policy having rece@ditoad consensus at regional level (the
protection of natural resources is considered agk&yity for the sustainable development of
the Azores archipelago), its implementation atcl®cale encountered conflicting positions
gaining unexpected resistance. The need to harmaonservation policies with multiple
scales governance is very important for Sls (Aretanal., 2013). Consequently, the authors
generally recommend PA managers to disseminatecaminmunicate effectively both their
rationale and objectives prior to implementing ahgnges such as reclassification of PAs and
restructuring of PA staff or authorities. This is @ssential prerequisite for achieving a better
alignment between PAs’ goals and people’s valuegtwis a proactive form of minimising
social conflicts. One way of fostering a favourapérception towards the Park is: to establish
incentive measures for conservation such as engmgrapark visitors to pay user fees
(Steckenreuter & Wolf, 2013), implementation of iatlg inclusive programs for residents
(Pretty & Smith, 2004) as well as development dbtad educational awareness programmes.

Conclusion

This case study presented a cost-effective andlsiagproach for translating qualitative local
conflicts into visually representative spatial mapgin an Sl context. This approach could be
adapted to other similar Outermost European regamts Sis. By allowing decision-makers
and stakeholders to visualize conflicts spatialigsented across the Pico INP as well as
corresponding vested interests, the resulting mtnthaps for Pico INP could be used as a
springboard for participatory mapping and conflminagement, i.e. developing feasible
actions to minimize or resolve conflicts. The cantfbase map could be updated as new data
becomes available and fine-tuned with higher guaitatial maps and data in the same way,
and including more local (e.g. citizens) and notelo stakeholders’ perspectives and
interrelationships. Further, it sets up a goodtisigrpoint for an extensive participatory
mapping exercise (i.e. progressing up the laddgadicipation as described in Introduction).
Integrating both social techniques and land use, @aid translating the data into simple visual
maps provide a valuable tool for decision-makerswad as for communication among
decision-makers and stakeholders, which would se@xwvea big step towards minimising
potential local conflicts and preserving uniquessstems.
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Appendix I: List of stakeholders.

# Stakeholder

S1 | INP Authority

S2 | Local municipality Madaleng

S3 | Local municipalityl(ajeg

S4 | Local municipality$ao Roque

Association of mountain guides

Taxi drivers association

Association of artisanal fisheries

Association of farmers (more than 300 affiliptes
LactoPico cooperative — Dairy production (more tfan
affiliates)

Wine and viticulture cooperative

Caminhando — private tourism operator
Futurismo — private tourism operator

Hotel Caravelas

Pocinho Bay — rural tourism

Os Montanheiros (Environmental NGO)
Association of recreational fishing

Association of recreational hunting

Radio Montanha (local media)

Jornal llha Maior (local media)

Categories: Park authority (white); Local authofltght gray); Local economy (dark gray); Non-
governmental organizations and associations (black)

89



C. Bragagnolo, M. Pereira, K. Ng & H. Calado

Actor
S1 | S2 | S3 S15 S16| S17| S18 S19
Criteria
Legal Public v v v
nature Private
.| Primary
ggg?oormlc Secondary
Tertiary v | v | vV
Land-use
planning and V| v | v |V
management
Nature _ v v
Area of conservation
influence | Business and v v v v v
economy
Leisure and v v | v | v viviviviv]|v]|v
recreation
Communication v v v
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