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Abstract

Linnell, J. D. C. & Kaltenborn, B. P. (2016). An ecosystem services analysis of the Fagaras
Mountains, Romania - NINA Report 1251. 37 pp.

This report builds on previous studies which have focused on biodiversity and the socio-
economic context of the Fagaras mountains in Romania. The aim is to integrate the findings of
these studies into an ecosystem services framework to help provide a holistic assessment of the
costs, benefits and trade-offs associated with different development paths in the region. We
categorised a diversity of provisioning, regulatory, and cultural ecosystem services that are
currently being exploited, along with a range of services that have the potential to be exploited.
Considerable trade-offs exist, with the choice to exploit some services leading to a severe
reduction in the ability of the ecosystem to deliver on other services. To illustrate this we
developed three scenarios called (1) Intensive use of provisioning resources, (2) Sustainable
and extensive multi-use, and (3) Wilderness. Scenario 1 was largely incompatible with the other
2 scenarios, and with the Natura 2000 status of the site. In contrast, scenarios 2 and 3 showed
a great deal of scope for integration given sufficient large-scale spatial planning and the
introduction of best practice guidelines on all activities. A combination of scenarios 2 and 3 may
in fact be necessary to deliver on the broad goals of these Natura 2000 sites, The possibility for
turning these scenarios into viable community development pathways is discussed, and many
social and institutional challenges have been identified.
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Sammendrag

Linnell, J. D. C. & Kaltenborn, B. P. (2016). An ecosystem services analysis of the Fagaras
Mountains, Romania - NINA Report 1251. 37 s.

Denne rapporten bygger pa tidligere studier som omfatter biodiversitet og den sosio-gkonomiske
konteksten i Fagaras fjellene i Romania. Malsettingen er a integrere resultatene av disse
studiene i et gkosystemtjeneste-rammeverk for & bidra til en mer helhetlig vurdering av
kostnader, goder og avveininger forbundet med ulike utviklingsretninger i regionen. Vi har
kategorisert et mangfold av forsynende, regulerende og kulturelle gkosystemtjenester som blir
utnyttet, i tillegg til en rekke gkosystemtjenester som har potensial for utnyttelse. Det finnes
mange avveininger hvor noen valg av utnyttelsesmuligheter av gkosystemtjenester vil ga pa
bekostning av andre typer tjenester. For & illustrere dette har vi utviklet tre scenarioer kalt (1)
Intensiv utnyttelse av forsynende ressurser, (2) Beaerekraftig og ekstensiv flerbruk, og (3)
Villmark. Scenario 1 er stort sett uforenlig med de to andre scenarioene og med Natura 2000
status for omradet. Scenario 2 og 3 gir derimot gode muligheter for integrering, forutsatt
arealbruksplanlegging over tilstrekkelig store omrader og innfgring av ‘best practice’
retningslinjer for alle typer aktiviteter. En kombinasjon av scenario 2 og 3 er sannsynligvis
pakrevd dersom man skal oppfylle de brede malsettingene for denne type Natura 2000 omrader.
Vi diskuterer hvordan disse scenarioene kan nyttes i & utforme gode utviklingsretninger for
lokalsamfunnene, inkludert en rekke samfunnsmessige og institusjonelle utfordringer.
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1 Introduction

The quest for pathways to sustainable development which accommodates both long-term human
needs and biodiversity has become the defining challenge of the last half century. During this
period there have a number of paradigm shifts in the way this effort is conceptualised. These
shifts have followed a trend to try to embrace increasingly holistic views of ecosystems and
human development needs. The most recent transitions have been from parallel natural resource
management and biodiversity conservation strategies to a series of ecosystem manageemnt
approaches to the present focus on ecosystem services (http://www.millenniumassessment.org;
http://www.teebweb.org; http://www.ipbes.net/). The ecosystem services approach seeks to
embrace all the ways in which humans and biodiversity interact within a single broad framework.
One of the main goals of the approach is to help visualise all of the many ways in which human
development depends on the ecosystem, including many of the processes (such as water quality
and carbon storage) that are often taken for granted. By making the implicit more explicit the
approach hoeps to raise awareness of our total dependence on the ecosystems structure and
diversity. Ecosystem services traditionally use three or four categories of service. The first,
termed provisioning services, covers all the concrete products that we extract from the
ecosystem (e.g. timber, meat). Next are the regulating and supporting services (we pool them
for simplicity) which covers the basic processes that make the ecosystem function (e.g. soil
function, water quality maintaineance). Finally, are the cultural services which embrace a wide
range of topics, including the intrinsic value of nature, landscape aesthetics, cultural heritage
and all forms of tourism. By adopting a holistic view it is easier to see the trade-offs that often
exist between services, thereby helping decision makers to make more informed plans.

This report aims to apply a highly generalised ecosystem services approach to existing data on
the Fagaras mountains in Romania. The Fagaras mountains are an area with a unique set of
geoheritage, cultural heritage, bidiversity and ecological values which have led to their
designation as Natura 2000 sites under European Union conservation legislation. The area is
also at a cross-roads concerning the choice of development pathways which can have serious
effects on the region. The primary objective of this report is to help identify the development
options that exist and the consequences that these will have for the ecosystem so as to allow
more informed decision making. While some ecosystem service assessments limit themselves
to the biological aspects of the ecosystem, we adopt a more holistic approach and also include
a focus on the underlying geology and physical properties of the landscape that are also crucial
for understanding the functioning of the system, and the way people relate to it.

The data on the ecological situation of the area is taken from Linnell et al. (2016) and the socio-
economic data from lordachescu & Vasile (2016), in addition to multiple sources from the
scientific and technical literature. Essentially this analysis has four goals;

(1) Identify the natural capital and ecosystem values that exist.

(2) Identify the services currently being exploited and those that could be further exploited.

(3) Explore the extent to which multiple services can be extracted from the same ecosystem, as
well as conflicts and trade-offs between different development paths.

(4) Identify development paths that can best consider the needs for rural development and which
remain compatible with the sites goals under their Natura 2000 designation.
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2 Study area

The Fagaras Mountains consist of an uninterrupted 75 - 80 km long ridge orientated in an east-
west direction (Fig 1). The ridge that runs at over 2000 m is topped by a series of peaks that
reach up to over 2500 m, including Romania's highest mountain (Moloveanu 2544 m). Six peaks
exceed 2500 m and 33 reach above 2400 m. Many secondary ridges branch off perpendicularly
to the north and south. Those to the north are short, and drop more sharply down to the Fagaras
depression (around 500 m in altitude). To the south, the secondary ridges extend much further
and even branch, creating a more complex topography. Glacial geology is evident, in the form
of glacial valleys, cirque lakes and moraines. The underlying geology is mainly metaphoric in
origin, consisting of crystalline schists (Nedelea & Comanescu, 2011). This contrasts with the
limestone dominated mountains to the east, for example in neighbouring Piatra Craiului National
Park. The western edge is clearly defined by the Olt River which cuts a path through the range.

The Fagaras depression which lies to the north is largely flat and devoted to various forms of
agriculture. The mountain slopes are largely forested, with mixed deciduous forests in the lower
reaches, followed by a coniferous zone, and then an upper sub-alpine zone of dwarf pine and
juniper. The alpine zone (above 2200 m) is largely composed of grasslands. The Fagaras
Mountains have the largest continuous area of alpine zone habitats in the Romanian Carpathians
(Hurdu et al. 2012). The southern slopes have the same altitudinal progression, but the difference
in topography creates a more complicated transition, especially with respect to the lower edge
where forest gradually gives way to agricultural land. Further details of habitats are presented in
the results.

Streams descend through the valleys on both sides. Those on the north and west slopes flow
into the Olt River, while those on the south slopes converge on the Arges River. Both rivers
ultimately flow south and join the Danube. Streams of the north are generally short, fast and
shallow, whereas the waters in the south are longer and richer. Only a few natural lakes are
present. These are mainly high altitude corrie lakes of glacial origin. One of the laregst is Balea
Lake which covers 4.5 ha. In the south there are several large artificial lakes (Vidraru and
Pecineagu) created for hydro-energy production.

The region has a long history of human land use (Cioaca & Dinu 2010). These traditional land
uses include forestry (timber, firewood, crafts), hunting, gathering of non-timber forest products
(like mushrooms and berries), livestock grazing (especially in the alpine grasslands during
summer with sheep being moved to lower areas in winter), and agriculture (in the lower lying
regions). In recent years these practices have been added to with the development of tourism
(including hiking) and hydro-energy production (several large and many small instalations).
Forestry practices have also changed, with poorly regulated clear-cutting becoming widespread
during the post-communist land restitution processes.

Historically these mountains formed the boundary between the northern area of Transylvania
and the southern area of Wallachia. As this was Europe's boundary with the Ottoman empire the
constant tensions and conflicts in the area also probably hindered its occupation and
development in the pre-20™ century period. However, the rugged terrain has also limited the
extent of human impacts. There are no villages present in the central mountains, and only one
major seasonal road (open in summer), the Transfagrian highway, crosses the entire range.
However, extensive networks of forest roads penetrate the valleys on all sides. The topography
has led to the northern area being better developed and better serviced by transport
infrastructure, while the southern areas remain more isolated and less developed.

The Fagaras Mountains are currently largely protected by two large Natura 2000 sites. To the
north is Piemontul Fagaras (ROSPA0098), protected as a Special Protection Area (SPA) under
the Birds Directive and extending over 71.256 ha. This area covers the interface between the
agriculture areas in the Fagaras depression and the lower northern slopes of the Fagaras range.
The 198.495 ha Munti Fagaras Site of Community Interest (SCI)(ROSCI0122) covers the entire
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ride of the Fagaras range and the slopes on all sides, and is protected under the Habitats
Directive. The Piemontul Fagaras SPA and the Munti Fagaras SCI overlap — such that the total
protected area is 243.627 ha (Anonymous 2015).

These Natura 2000 sites directly adjoin other sites (all data from
http://natura2000.eea.europa.eu/). To the east is the 15.867 ha Piatra Craiului National Park
(ROSCI0194). To the south east is the 13.213 ha Raul Targului — Argesel — Rausor SCI
(ROSCI0381). To the northeast is the 2.261 ha Persani SCI (ROSCI0352), while to the northwest
is the 22.726 ha Hartibaciu Sud-vest SCI (ROSCI0304). To the west the area adjoins the 137.358
ha Frumoasa SCI (ROSCI0085).

This study was mainly limited to the Munti Fagaras and Pirmontul Fagaras sites, although we
draw on some supporting information from the adjoining parts of Persani and Hartibaciu Sud-
vest sites to include information on these low-lying areas which form integral parts of the Fagaras
ecosystem.

Administratively, the study area is shared by four counties: Arges, Brasov, Sibiu and Valcea.
These include a total of 27 municipalities; Turnu Rosu, Racovita, Avrig, Porumbacu de Jos,
Cartisoara, Arpasu de Jos (in Sibiu county), Ucea, Vistea, Sambata de Sus, Dragus, Lisa, Recea,
Harseni, Sinca, Sinca Noua, Victoria, Zarnesti (in Brasov county), Rucar, Valea Mare Pravat,
Leresti, Nucsoara, Arefu, Bradulet, Salatrucu (in Arges county), Perisani, Boisoara, Caineni (in
Valcea, county) (Fig 1).
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3 Methods

Data was obtained from four main sources.

(1) Biodiversity data was taken from Linnell et al. (2016) which summarises available data on the
biodiversity of the area collected from various sources, including scientific publications,
unpublished reports, and online databases.

(2) Socio-economic data on the region was taken from a survey conducted in the period July to
September 2016. A team of six social scientists conducted 331 interviews with key local
informants across 81 villages in 21 of the municipalities that overlap with the study area. In
addition, they collated available statistics on population size and agricultural production, tourism,
forestry, energy production and other aspects related to human use of natural resources from
the town halls and central statistical sources (lordachescu & Vasile 2016). This survey provides
insights into both the actual way which local people draw ecosystem services from the region
and how they perceive their relationship with the ecosystem.

(3) A management plan for the Natura 2000 sites was published in late 2015 (Anonymous 2015)
and contained large amounts of information about the two Natura 2000 sites.

(4) We surveyed the scientific and technical literature on the study area using online databases
such as ISI Web of Science, Google Scholar and Google, as well as collecting reports and
publications known to the authors, their colleagues and project partners.

Unfortunately, almost none of the data was in a format which allowed for spatial mapping of
specific natural capital or ecosystem service exploitiation or for quantification of any parameters.
However, we reviewed available data and as far as possible interpreted the various data sources
according to the ecosystem services framework. This was sufficient to come up with a good
qualitative overview of the ecosystem and the way it is exploited by humans.

There are many different conceptualisations of the ecosystem services framework, and we have
adopted a rather generic model. For the sake of simplicity, we have pooled regulatory and
supporting service categories, and thus operate with only three broad categories — provisioning,
regulatory and cultural services. For each category, we identify the services, which are currently
in use, and others that have the potential to be used.

11
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4 Natural capital

The ecosystem services framework originally stems from the ecological sciences, and has been
further developed in conjunction with economics (http://www.teebweb.org). Within the ecosystem
services framework, the common way to frame natural resources is to consider them as natural
capital. Virtually all ecosystem services and benefits depend on some form of natural capital.
The ecosystem services framework also includes social capital (networks, competence, shared
norms, ideas and values, institutions) and built capital (infrastructure, physical facilities and
physical management interventions, like for instance visitors centres in protected areas which
again build on natural capital). In this survey, we include a focus on three aspects of the natural
capital. The most obvious is the biodiversity of the region and this constitutes the most commonly
assessed component in ecosystem service assessments. Most ecosystem services
assessments overlook the underlying geology / topography. However, there is a very strong
focus on geo-resources and geo-heritage within the traditional natural resource management
literature, from which the ecosystem services approach springs, and we consider it crucial to
consider this often overlooked foundation in our assessment. Finally, the Carpathians are an
area that have been utilised by humans for millennia, and it is therefore natural to consider that
certain aspects of this linked social-ecological system have a cultural heritage value, which is in
line with emerging concepts of bio-cultural system conservation.

4.1 Geo-resources

The fundament for most of the natural capital and resulting ecosystem services provided by the
Fagaras Mountains lies in its underlying geological structure. The extreme topography of the
area, reaching from 500 m up to 2544 m, is the important foundation for the following aspects;

Biodiversity values. The altitude gradient provides variation in climatic conditions that support
a diversity of habitats along the resulting ecological gradient. The high altitude of the main ridge
is essential for the existence of the large area of alpine grasslands. The rugged nature of the
terrain has provided a buffer against a lot of human development, which has allowed some
fragments of virigin forest to persist.

Scenery values. The high ridge and mountain peaks constitute dramatic scenery, which is an
essential component for much of the tourism in the area. It is important to note that the dramatic
limestone ridges and cliffs of the neighbouring Piatra Craiului National Park, which lies on the
eastern border of the Fagaras Mountains, is an important contribution to the scenery of the
eastern part of the Fagaras Mountains.

Geoheritage values. Geological heritage conservation is a widespread activity that occurs in
parrallel to the more widely known biodiversity and cultural heritage conservation (Imbledon &
Smith-Meyer 2012). Geoheritage conservation is a topic of both international and national focus.
For the Fagaras Mountains the main geoheritage values lie in the highest peak in Romania, and
the fact that it constitutes the largest area of continuous alpine conditions, with associated glacial
features. These include a series of small glacial lakes (many of which are legally protected as
natural monuments), ridges and peaks (Nedelea & Comanescu 2011; Pop et al. 2012). There is
very limited limestone within the Fagaras Mountains, resulting in relatively few karstic features.
The exception is the Ox pothole and the Cave of the Black Peak located in the west of the
range.There are also some fossil deposits in the region of Turnu Rosu (Anonynous 2015). The
gorge of the Arges river along the western edge of the Fagaras Mountains also constitutes a
geological feature of interest.

Hydrology. The topography of the Fagaras Mountains also triggers rainfall and provides the

gradient for water to flow, which influences freshwater habitats and provides the basis for hydro-
electric production and water supply. The presence of waterfalls (including Balea Cascada,

12




NINA Report 1251

Valea lui Stan, Cascada Capra, Cascada paraului Zbuciumatu) also constitute scenic and
geoheritage values. Sulphur springs also exist at Bradulet.

4.2 Cultural heritage

Cultural heritage is a salient cultural ecosystem service in Romania. In keeping with the rest of
the Carpathian range, the Fagaras Mountains have been exploited by humans for millennia. This
has resulted in a rich cultural heritage that is linked to the physical and biological attributes of the
ecosystem, and is maintained in the form of monuments, cultural practices, and intangible values
linked to identity.

The following biocultural practices are associated with cultural heritage values;

Village lay out. The village lay-outs and village architectural styles of the region are diverse,
representing the diversity of ethnic groups that have occupied the region and the diverse ways
that they have interacted with the landscape and its natural resources (Muica et al. 1999;
Rosculet 2013).

Pastoralism. The Carpathian Mountains as a whole are intrinsically associated with pastoralism.
The traditional style of livestock raising involved transhumance, with herds grazing the alpine
pastures in summer and migrating to lower lying areas to the north and south during winter
(Huband et al. 2010; Draganescu 2013; Buza et al. 2009; Juler 2014; Micle 2013; Mirela et al.
2013). Although somewhat modified, these traditions continue in the region. Pastoral traditions
and transhumance have been gaining a large heritage and touristic focus in Europe.

Forestry and hunting. The forests of the Carpathians have long been associated with forestry
and hunting. Both activities are associated with considerable heritage value and are still
practiced through the mountain range.

Non-timber forest products. The forests have also long been associated with the production
of a range of non-timber products. These include the collection of herbal, aromatic and medical
plants as well as berries and mushrooms (Sabo 2012). These practices and the knowledge that
they embody are the subject of considerable cultural heritage conservation focus across south-
eastern Europe.

In addition to these aspects of cultural heritage that are directly linked to the environment there
are a number of historical monuments and structures that are associated with varying degree of
tourism. The following monuments occur within, or directly outside, the ecosystem.

Monasteries. The northern slopes of the Fagaras Mountains are associated with many
monasteries and other religious sites. These include; Brancoveneanu, Sambata de Sus, Sinca
Veche, Berivoi, Dejani, Namesti, Valeni monasteries and Arsenie Boca's hermitage. These
religious sites are associated with a moderate degree of religious tourism, which is an increasing
activity in Romania (Alecu 2010; Tirca et al. 2010; Vorzsak & Gut 2009). Although the sites are
located in the forests there are few explicit connection between the sites' religious qualities and
the natural environment beyond the presence of springs that provide drinking water to pilgrims /
visitors.

Battlefield. In the southwestern part of the Fagras Mountains lies the Posada battlefield. A battle
was fought in 1330 between a small local Wallachian army led by Basarab | of Wallachia and an
invading Hungarian army led by Charles | of Hungary. Although outnumbered the Wallachians
won the battle, and thus halted Hungarian expansion into southeastern Europe.

Castles. Poienari Citadel (Cetatea Poienari) is located along the Transfagarian highway on the

southern slopes of the Fagaras Mountains. It was built in the 13th -15th centuries and was linked
to Vlad Draculea (Vlad the Impaler) who is also associated with Bram castle located to the east

13
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of mountain range (Theodorescu 2012).The historical significance of the castle and the region is
linked to it being on the borderlands of multiple kingdoms and empires, including the border
between the Ottoman empire and the Austro-Hungarian empire.

Resistance fighters. In the period 1948-56 the Fagaras Mountains were the hold out of a group
of anti-communist resistance fighters led by lon Gavrila-Ogoranu. The group made extensive
use of the mountains and forests of the mountain range to hide from the communist forces.

Transfagarian highway. Built between 1970 and 1974 the Transfagarian highway is the second
highest road in Romania, with its highest point at 2040 m. With its series of switchbacks and
tunnels the road has become a major tourist attraction in the region. It is only open in summer
because of snowfall and avalanche risks during winter. The northern section is paralleled by a
cable car.

Vidraru dam. The Vidaru dam is located on the Arges river that flows from the south slopes of
the Fagaras Mountains. It was completed in 1966 and is a tourist attraction because of its
engineering and the presence of a statue of Prometheus (Pravalie 2011).

4.3 Biodiversity

The available data on the habitats and biodiversity of the Fagaras Mountains has been recently
summarised in a companion report (Linnell et al. 2016). The following is a brief summary of these
findings.

The habitats of the Faragas mountains are shaped by the strong altitudinal gradients. Most of
the slopes of the mountains are forested with the higher areas above the treeline dominated by
alpine grasslands. Treeline is likely maintained by a combination of climate and livestock
grazing. Forests have been exploited for centuries, but some patches of virgin / old growth
forest remain (Biris & Veen 2001). At lower altitudes, the forest gives way to agricultural land,
including extensive areas of high-nature value hay meadows, grazing pastures and low intensity
agriculture. Freshwater habitats include a series of high altitude glacial lakes and many streams.
Riparian forests occur along many streams. Some small areas of bogs and mires also exist.

The region has an almost intact European Holocene large mammal fauna including all large
herbivores (red deer, roe deer, chamois, wild boar; only bison are missing) and large
carnivores (brown bear, wolf, Eurasian lynx). Species registration in the area is far from
complete, but the available species lists include; mammals (57 species), birds (130 species),
amphibians (17 species), reptiles (13 species), fish (12 species), freshwater crayfish (2
species), butterflies and moths (563 species), beetles (125 species), dragonflies (15 species),
spiders (40 species), water-bugs (22 species), water-mites (28 species), lichens (144 species)
and plants (895 species).
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5 Provisioning ecosystem services

Provisioning services include many of the activities that were formally referred to as natural
resources. Because we seek to reflect a holistic view of all activities that influence the ecosystem
we have chosen to expand the conventional ecosystem service view and also include energy
production activities like hydro, solar and wind power that exploit the physical properties of the
site and will impact both the ecology of the ecosystem and its ability to deliver other services
such as cultural services.

5.1 Exploited

The following are the major provisioning services that are exploited from the Fagaras Mountains
ecosystem.

Forestry — resulting in the production of saw wood, logs, pulp and firewood. Most of the area is
forested and almost all has been used for timber production at some stage. Virgin forest is limited
to some areas with poor access.

Crafts from wood — including roofing shingles, baskets, brooms and sculptures (Mirela et al.
2012).

Non-timber forest products — include berries (blueberry, raspberry, blackberry) and
mushrooms.

Game meat and trophies — mainly from hunting of red and roe deer, wild boar, wolves and
brown bears (Micu et al. 2010).

Grazing for livestock — mainly of cattle and sheep on alpine pastures and lowland pastures
around the villages.

Agriculture — the flat land of the Fagaras depression at the northern base of the Fagaras
Mountains is used for a diversity of small to medium scale agriculture, including dairy and milk
production, vegetables and crops. The areas around villages are used for small-scale agriculture
and orchards.

Livestock products — the main products are meat and milk products, with some very limited
use of sheep wool.

Hay meadows — located in the lowlands near villages produce hay for winter, and grazing in
spring / autumn.

Bees — many villagers keep bees for honey production, and the area is used seasonally by
migratory bee-keepers from other areas.

Fish farming — widespread although on a small scale throughout the region, trout and sturgeon
(species not identified) are the main fish maintained.

Energy — is extracted from two large scale hydropower plants, and many small scale
hydropower plants (different sources give different numbers — but some list up to 53 plants). In
addition, there is at least one large solar power plant in the lowlands of the Fagaras depression.

Drinking water — water for all villages and for livestock is drawn from local sources (springs and
wells) that have their origins in the Fagaras Mountains.
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5.2 Potential

The main potential provisioning service that is not currently exploited is wind-based energy.

Wherever there is forestry there is the potential to include a focus on biofuel production.

16




NINA Report 1251

6 Regulating and supporting ecosystem services

Regulating and supporting services underpin all other services; however, their quantification
requires detailed studies, which have not been conducted within the study area. These services
are currently being delivered — but their values are neither articulated nor captured in any
manner. The following are just some of the most obvious examples of key services that need
further study.

Carbon storage in forests. Increasing recognition of the existence of climate change is leading
to an increased focus on the potential of different ecosystems to store carbon. The forests of the
Carpathians are a carbon sink with considerable potential to store greater amounts of carbon
(Keeton & Crow 2009; Kuemmerle et al. 2011). The ongoing trends to establish economic
mechanisms for carbon trading have the potential to create income sources from forests without
the need to cut trees.

Water. Water is essential for all biological processes and economic activities. In the face of
climate change, it is highly likely that there will be a greater focus on water supplies across
southern and central Europe. Based on the limited studies within the Fagaras, and other studies
elsewhere, a number of relevant issues can be identified.

Water supply from the Fagaras is directly linked to its topography, which is likely to trigger
precipitation. However, the degree to which precipitation enters aquifers and becomes ground
water is likey to be highly linked to forest cover. High forest cover, especially along stream and
river banks is likely to be essential for (1) slowing evaporation loss and enhancing the proportion
of water that becomes ground water, (2) slowing run-off following precipitation to protect against
floods and create a more even flow, (3) improving water clarity in streams and rivers, improving
their ability to house biodiversity, and increasing the quality for human and agricultural use, as
well as reducing silt which causes erosion in hydro-electric turbines.
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7 Cultural ecosystem services

Cultural ecosystem services are a diverse category of services, which do not fit neatly into the
other categories (Daniel et al. 2012; Bernues et al. 2014). They are in many cases less tangible
and produce a range of social and psychological benefits linked to well-being. Hence, they are
often associated with non-monetary types of values. Because of this diversity they have proven
to be hard to categorise. They include a range of services and benefits such as tourism, heritage,
identity, learning, spirituality, sense of place and aesthetics, which have both monetary and non-
monetary aspects. They are associated with a wide range of other social and cultural values
(recreational and heritage values, intrinsic values, aesthetic values) which are often challenging
to value in monetary terms, since they are both market- and non-market mediated. Despite this
valuation challenge, experience from across Europe indicates that the cultural services are often
those that the public value the most, and they certainly have a very strong role in land use
planning and land use conflicts.

Another key issue in Europe is the intertwining of cultural services with provisioning services,
such that the same activity contains diverse values (Bastian et al. 2012; Fischer et al. 2013;
Mirela et al. 2012). Failure to recognise these multiple values, and the fact that different
stakeholders may have very different perceptions of whether resources, locations or experience
opportunities represent positive or negative values, is a common cause of conflict over natural
resource management (Redpath et al. 2013). The key point, which often complicates policy and
planning, is that cultural ecosystem services are constituted in place-specific human-
environment interactions. This means that it is difficult to use a standardised typology (as is more
relevant for regulating, provisioning and supporting services) in their classification.

7.1 Exploited

7.1.1 Cultural services linked to provisioning services

Hunting. In addition to the previously identified provisioning services (game meat / trophies)
provided by hunting, the activity also provides a range of recreational and heritage values, often
deeply linked to local identity and rural lifestyles in Europe. These latter aspects focus on the
process of hunting with its multiple motivations (companionship, thrills and skills, appreciation of
animals and the excitement of tracking and capturing, feeling united with nature, etc.) rather than
the products (Fischer et al. 2013).

Livestock grazing. Extensive livestock grazing, especially that linked to transhumance, has
become a flagship for cultural heritage across many parts of southern Europe. This is linked to
the lifestyle, the products, the structures (cottages, transhumance tracks), and the landscapes
which are produced by grazing (Draganescu 2013). The idea that specific landscapes created
by human activities (such as grazing-dependent grasslands) should be treated in the same way
as other cultural monuments (like buildings) has been recently made explicit in the European
Landscape Convention. These landscapes are also often associated with high biodiversity (see
section 4.3, and Linnell et al. 2016). Transhumance is increasingly being used as a focus for
rural tourism and rural identity building.

Forestry. Forestry is an activity like hunting which has significant cultural heritage components,
although they are not so often as clearly articulated as in, for example, hunting. This may be in
part due to the widespread integration of modern technology into forestry, which has stripped
away many of the connections with a more extensive, and labour intensive, past.

Crafts. The production of crafts from resources harvested within the Fagaras mountains is
another clear example of a provisioning service that is associated with heritage values (sense of
place, local skills and traditions, symbols of stories and myths, unwritten knowledge), and which
is increasingly being used within the tourism sector. The products include; weaving, knitting,
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embroidery, sculpture, household items made from wood, brooms, and baskets, in addition to
food products such as berries, mushrooms, meat, and dairy products.

7.1.2 Recreation

Recreational activities by local residents within the Fagaras Mountains seems to be rather
limited. The major activity seems to be having picnics in the low-lying parts of the forest,
especially close to streams and rivers. In addition, there is an obvious development of second
homes which are used by residents of nearby towns and cities. These second homes involve
both the construction of new structures and the conversion of existing village / rural buildings.

7.1.3 Tourism

Like in the region as a whole tourism is currently not particularly well developed in the Fagaras
Mountains. The main tourism activity consists of a form of rural tourism that is widespread
across Romania (Blaj et a. 2012; Brychtova & Fratu 2011; Dorobantu & Nistoreanu 2012; lorio
& Corsale 2010), which is built up a round the following elements;

- Bed and Breakfast or small hotel accommodation.

- Sightseeing from cars, especially along the Transfagarian highway.
- The search for clean air and rural food.

- Spa activity.

- Visiting sites such as monasteries and other cultural heritage sites.

Most of these activities are centered outside the actual Fagras Mountains Natura 2000 sites,
apart from along the Transfagarian highway. The detailed survey by lordachescu & Vasile (2016)
revealed a tourist sector that was poorly developed, which had rather low rates of bed
occupation, and which struggled to obtain competent staff.

The main touristic activity which is of real significance within the borders of the Natura 2000 sites
is hiking. The main Fagaras ridge, with associated peaks, is a major attraction for hikers. There
is an extensive network of mountain refuges and lodges close to the main ridge, and the
subsidiary ridges that provide access to the main ridge. The system is well developed with
marked trails and guidebooks.

Additional nature-based tourism activities include a few bear watching operators, some horse-
back riding operators, and team-building activities.

This is in contrast to the adjoining tourism areas of Piatra Craiulai National Park which has more
developed ecotourism (Candrea & Bouriad 2009; Popescu 2007).

7.1.4 Biodiversity and geo-heritage conservation

The conservation of all of the habitats and species listed in Linnell et al. (2016) and the underlying
geoheritage summarised under the natural capital section (4.1) constitutes a major repository of
cultural ecosystem services via its aesthetic, intrinsic, existence and cultural values. The
inclusion of these sites as Natura 2000 sites explicitly recognises that these are values at a
European scale (Natura 2000 sites are by definition sites of community interest) as well as at a
Romanian scale (recognised by their red data book status an the existence of multiple nature
reserves).
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7.2 Potential

There are multiple options for developing the tourism sector in the region. However, some of
these options are mutually incompatible with each other, and with other possible cultural
ecosystem service sthat can be derived form the region.

7.2.1 High impact tourism options

Local discourses (lordachescu & Vasile 2016) concerning tourism development focus heavily on
infrastructure dependent approaches. This includes building hotels and developing ski slopes.
The ski slope plans are quite well developed (Lesenciuc et al. 2013; Popescu 2010). These forms
of tourism are believed to provide salaried jobs in both construction and operation stages and
are more familiar to local residents than alternative, low impact, options.

Based on trends in other parts of Europe it can be expected that motorised forms of recreation
like ATV driving and motorbike driving will begin to develop in the area, attracted by the
extensive network of logging roads and trails.

All of these options have the potential to seriously erode the natural values of the sites, as well
as create conflicts among users groups (e.g. between hikers and off-road motorized recreation),
and may cause significant conflicts with the objectives of the Natura 2000 sites.

7.2.2 Low impact tourism options

Globally there is a growth in low impact nature-based tourism, not the least in European mountain
regions (Balmford et al. 2009, Moss 2006). Although there has been no specific study of this
potential in the Fagaras Mountains, the assessment of natural capital (section 4) and knowledge
of tourist activities across Romania and Europe as a whole, permits the identification of several
possible resources in the area that can provide the basis for new tourism activities and products.
Furthermore, there have been several studies in the neighbouring Piatra Craiulai national park
that have transfer value (Candrea & Bouriaud 2009; Popescu 2007).

The values that can be utilised include all the species, habitats and scenery. It is suprising how
litle quantitative research has been conducted on species preferences among nature-based
tourists, but the groups that are likely to be attractive are the large mammals (large carnivores,
large herbivores, beavers), the birds, butterflies, and flowers. All the habitats (old growth forest,
lowland hay meadows, alpine pastures) are potentially of interest to tourists.

However, deriving monetary benefits from tourism based around these values is not
straightforward. The market is for a rather specialised customer. This includes those categorised
as eco-tourists or sub-groups such as bird-watchers, nature photographers or eco-volunteers.
Also, the process of showing these values to tourists is not easy. Very little of the Fagaras wildlife
is easy to view, or easy to identify. It would therefore require specialised guides to help tourists
find and identify species. For some species such as bears there is a need for hides and bait sites
— for both logistical and safety reasons.

Despite these constraints, the natural values of the Fagaras Mountains are clearly such that they
have the potential to be commercialised to a greater degree than today.

7.2.3 Wilderness values

There is an ongoing initiative which focuses on promoting the Fagaras Mountains as a wilderness
area (http://www.carpathia.org/en/). Wilderness areas are increasingly rare in Europe, and their

conservation, or restoration, has become an increasingly visible part of European nature
management discourses (Coleman & Aykroyd 2009; Lupp et al. 2011; Selva et al. 2011). The
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extent to which the Fagaras can be viewed as a wilderness depends very much on which
environmental or anthropogenic attributes are being focused on. ‘Wilderness’ is essentially a
culturally defined concept, sometimes framed as ‘a state of mind’ (Oelschlager 1991). The
implication is that different nations and cultures attach different meanings to the concept and use
different operational definitions to identify wilderness (Aplet et al. 2000; Lupp et al. 2011).
Therefore, the idea of wilderness in Romania must be defined according to a combination of
landscape- and biophysical attributes, level of management intervention and human impacts, as
well as socio-cultural perceptions of what is seen as attractive and relatively untouched by human
activities.

In the Fagaras Mountains, some of the key attributes (Aplet et al. 2000; Longcore & Rich 2004;
Lupp et al. 2011; Selva et al. 2011) that could be included in such an assessment include the
following, either alone or in combination;

- Solitude, low levels of encounters with other people

- Silence

- Unique nature experience opportunities

- Roadlessness.

- Lack of visible technical structures and infrastructure (viewscapes).

- Nightime darkness (absence of visible glow of lights).

- No human intervention in habitats irrespective of their current state ("let nature take its course").
Includes no logging or grazing.

- No human manipulation of animal populations. Includes no hunting.

- Conservation of specific habitat categories such as old growth or virgin forest.

- Conservation of specific species, such as large carnivores or large herbivores.

- Spectacular scenery.

- Low degree of habitat conversion.

Some of these attributes refer to specific bio-physical and psychological states, and some refer
to ecological processes. The extent to which different attributes are used to define wilderness is
partly a policy and management question (use indicators that can be easily measured) and partly
a question of different value sets. It can also reflect differences in language as the term has very
different meanings in different languages.

The ecosystem services provided by wilderness are diverse, but also often poorly defined. Some
habitats, like old growth forest, with associated specialist species, clearly benefit from
wilderness, and can often only survive under non-intervention management systems. However
beyond these specific species the ecological aspects of the cultural services provided by
wilderness tend to be more orientated towards the way ecological processes function rather than
towards the ability of different species to survive or not. These arguments therefore reflect
different aesethtic, moral or ethical standpoints. Other values that are often mentioned in the
literature include the education and scientific value of wilderness, the possibility for spiritual
development, self-development and for wilderness therapy. Therefore, the services provided by
wilderness are very much in the form of non-material values (White & Hendee 2000).

Wilderness tourism is a growing area within nature-based tourism andthere is clearly a niche
market for wilderness experiences. However, in many ways it is a form of tourism for which it is
hard to capture economic benefits as it often involves low impact and self-sufficient activities like
hiking and camping (at least in its American incarnation). Value can be captured if outfitters and
guides assist tourists in accessing remote areas, and through the provision of often up-market
accommodation.

Another common issue concerning the definition of wilderness is that of scale. When looking at
specific habitats for example, such as old growth forest, it is possible to consider wildernesses
on a scale of square kilometres. If considering viewscapes then wilderness can be achieved in
a single valley or watershed of some tens or hundreds of square kilometres. However, if
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wilderness is meant to embrace the spatial and population dynamics of mobile species like red
deer, wolves or lynx without human influence, and disturbance processes like floods, fire and
disease outbreaks in forests, there will be a need for areas in the order of many thousands of
square kilometres — beyond the area of the Fagaras Mountains.

By most European standards the Fagaras mountains today are very "wild" in that they are a very
large continuous area with a low degree of human presence (no villages inside the Natura 2000
sites) and are still covered in natural or semi-natural habitats. However, most of the area has
been subject to multiple extensive human land uses (forestry, hunting, grazing, collecting non-
timber forest products) for centuries or millennia and a low density of infrastructure is present
throughout the area (forest roads, hiking refuges, hydro-electric plants, shepherd camps). It is
therefore hard to call the area a true "wilderness" as it stands, especially if using the definitions
that are more commonly used in North American land management.

Depending on which attributes are focused on it is certainly one of the areas in Europe with the
most wilderness-like attributes, and where there is the greatest potential to restore more of these
attributes. However, it is important to mention that promoting wilderness values can potentially
have negative impacts on some other natural values with high biodiversity such as hay meadows
and grazing dependent grasslands (Baur et al. 2006).
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8 Flows of costs and benefits

When considering the exploitation of ecosystem services it is important to consider the way that
both the costs and benefits are distributed across space (i.e. local vs non-local), time (i.e. short
term vs long term) and society (i.e across social groups). This is especially important when
considering ecosystem services within the context of sustainable rural development. Rural
development is best supported by patterns of flow that bring most benefits to local communities.
Sustainability is usually promoted when costs and benefits are internalised, i.e. felt at the same
levels and on the same time scales. The political and administrative structures of societies and
their institutions are important in ensuring that costs and benefits are shared in a fair and
equitable manner.

The interviews conducted by lordachescu & Vasile (2016) (section 8 above) revealed
widespread discourses concerning perceptions of institutional failure (corruption at all levels,
incompetence, cronyism). This implies that many of the structures which are needed to achieve
fair and equitable distributions of costs and benefits and ensure sustainability are not in place.

As a result it is obvious that many of the benefits being extracted from the Fagaras ecosystem
are flowing to non-local beneficiaries, while many of the costs (both direct costs and opportunity
costs) are being born by local residents.

For example, firewood cutting for use in local villages may bring benefits locally, and carry small
costs because of low impact on the forest, the large scale and often illegal clear-cutting which
has been ongoing in the recent past has almost certainly mainly brought benefits to external
actors and the cost of serious destruction of the state of the forests is carried by local residents
who have to live with the degraded forest, decreased water quality, and degraded scenic value.
Even when ignoring the illegal logging, the way benefits flow from forestry is highly complex
depending on the form of landownership. lordachescu & Vasile (2016) describe a diversity of
forest ownership structures in the different parts of the range, with each having a different flow
of benefits. Generally speaking, there appears to be little timber processing in the area, such
that little value is added to the logs that are cut.

Hunting also has complex benefit flows, with some local hunters deriving meat, recreation and
cultural heritage values from the activity, but it appears that some hunting clubs mainly contain
non-local members, such that benefits flow outside the area.

Similarly, agriculture, livestock grazing and beekeeping benefit both local actors and those from
outside the region (if they practice transhumance). However, agriculture is very complex due to
the massive transfers of external funds in the form of inputs from the European Union's subsidies.

The small-scale hydro-power stations could in theory bring monetary benefits to the
municipalities via taxes or license fees, but there are many rumours of corruption, so that it is not
clear how much of this potential benefit is actually shared with the local population. The costs
are carried by local communities in terms of reduced water quality, loss of scenic value, and lost
opportunities if they attempt to market the wilderness values of the area.

The collection of non-timber forest products is one very special area where most benefits flow to
local communities, especially to otherwise marginalised communities, and where there are some
good examples of value being added via local processing of the products.

Maintaining water resources clearly brings many local benefits as all drinking water is extracted
from local sources. The water is also used for local fish farms. In addition, maintaining good
hydrology in the Fagaras brings many benefits downstream in terms of maintaining an even flow
of clear water.

Tourism presently appears to be mainly run by local actors, bringing benefits locally.
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There is an overall impression that relatively little value is being captured from the ecosystem,
that little value is being added through processing or strategic marketing, and that benefit
distribution mechanisms and institutions are not functioning optimally. There are also ongoing
services for which no monetary benefits are being extracted, such as carbon storage and water
quality.

The study was not designed to investigate all these benefit (and cost) flows in detail. However,
we want to underline the point that in future work to evaluate the relative benefits of alternative
development paths it will be essential to move beyond calculating overall benefits and explore in
detail where these benéefits fall in space.
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9 Compatibilities and trade-offs for alternative futures

We have identified a very long list of ecosystem services that the Fagaras Mountains are
providing, and other services which they could potentially provide. It is important that this list is
not regarded as an a la carte menu from which services can be picked at will in any combination.
For many services, there is a high degree of interdependence. For example, for livestock grazing
it is almost impossible to separate the provisioning (meat, milk, wool), regulatory (habitat
maintenance) and cultural services (cultural heritage, tourism value, biodiversity in grazing
dependent habitats) they provide. In contrast, there are also many conflicts between services,
where the exploitation of one effectively excludes others. For example, an investment in wind
power could destroy the scenic value and reduce wilderness qualities of the area. The result is
that there is a limited combination of services that can be exploited at the same time in the same
place. These sets of compatible services are referred to as "bundles" in the terminology of
ecosystem services.

A useful way to visualise these bundles is in the form of scenarios (Fischer et al. 2015; Hartel et
al. 2014). Below, we present three contrasting scenarios to illustrate alternative development
paths, identifying which services can be bundled together, and which exclude each other. Each
of these scenarios is possible for the Fagaras Mountains and each may well be sustainable along
many of the dimensions that combine to make up a holistic understanding of sustainability. It
should be noted that these scenarios are not predictions of the future, they are simply illustrations
of what could be achieved, given active choices made today.

9.1 Scenario 1: Intensive use of provisioning resources

Under this scenario the Fagaras Mountains could be used to produce energy (biofuel, solar,
hydro and wind power), timber (intensive forestry in monocultures), livestock products (from
grazing alpine pastures and intensive agriculture), hunting and some tourism (ski slopes, ATV
and motorbike driving on forest road network. Depending on definitions, many of these activities
could have been viewed as sustainable, at least from the point of view of continuing to provide
the provisioning services (e.g. renewable energy sources). However, it would result in a dramatic
loss of the areas ability to provide regulatory (carbon storage, water quality) and cultural services.
The latter includes a loss of much biodiversity, a significant reduction of nature-based tourism
potential, a loss of much of its rural tourism potential, and a total loss of wilderness values. It
would not be compatible with maintaining the Natura 2000 status of the site. Some benefits would
fall locally in the form of salaried jobs in both extraction and service sectors, however, many
benefits would leave the area as the technical and infrastructure dependent development would
require a strong investment and involvement from external actors, which would draw many profits
out of the area.

9.2 Scenario 2;: Sustainable and extensive multi-use

Under this scenario, the Fagaras Mountains could be used to produce a wide range of
provisioning, regulatory and cultural services through a focus on sustainability and multi-
functional landscapes. Forestry could be harvested using very careful methods, with selective
logging and the fostering of diverse species. Old growth forest patches could be conserved if
they were identified and then set aside from active management. Grazing could continue at lower
stocking densities to prevent over-grazing. Bee-keeping could continue as today. Hunting could
be continued with careful monitoring and adaptive quota setting. Agriculture could be continued
using ecological farming methods. Non-timber forest products could be collected using carefully
regulated quotas and best practices with picking / gathering. By using best practices and not
harvesting any resources at maximum all these uses could be combined, although it would
require adjustments to present practices for all activities. This management regime would also
allow the existing biodiversity values to be maintained, and would be compatible with rural
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tourism, cultural tourism and nature-based tourism. Regulatory services like maintaining water
quality would still be provided, and depending on the details of forestry set-aside carbon storage
services could be included. It would even be possible to allow some hydro-power and solar
energy production to proceed given discrete construction and best practices with ensuring
minimum water flows and conservation of streamside vegetation to reduce run-off. Wind power
could be integrated into this system, although the visual disturbance of ridgetop turbines and
associated road access would likely lead to a reduction of nature-based tourism values and some
ecological values.The only values that would be lost would be the wilderness values. This
scenario would be perfectly compatible with the goals of its Natura 2000 designation.

9.3 Scenario 3: Wilderness

This scenario would prioritise one specific form of cultural service, and the regulatory services.
This would include the conservation of specific biodiversity components (species and habitats
associated with forest) and ecological processes (with minimal anthropogenic influence). It would
also enhance the moral and aesthetic values associated with this specific form of landscape and
ecological state. Wilderness would probably enhance most of the regulatory services associated
with carbon storage and hydrology. Wilderness has the potential to provide a platform for highly
specialised forms of nature-based tourism, although the extent of this depends on the degree of
facilitation and the specialised infrastructure / guiding which is needed. It would lead to declines
in biodiversity components associated with grazing dependent (alpine pastures) and
management dependent (hay meadows) grasslands (Baur et al. 2006). It would also lead to
declines in the cultural heritage values. Furthermore, it would result in the near cessation in all
provisioning services (forestry, hunting, energy production, non-timber forest products), and the
cultural services that are based around human — nature interactions (i.e. linked to provisioning
services). It would also require the removal of some infrastructure. Lastly, it would require major
management efforts in information to all affected stakeholders as well as stringent regulatory-
and law enforcement measures to limit human impacts. Wilderness would be generally
compatible with the management goals for the Munti Fagarasi Natura 2000 site, but would be
problematic for the Piemontul Fagaras Natura 2000 site whose goals partly require maintaining
the open habitats through the use of extensive agricultural practices (e.g. Papp et al. 2013).
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Table 1. Trade-offs between different provisioning, regulatory and cultural services that would
be alternately favoured or disfavoured under different development scenarios in the Fagaras

Mountains, Romania.

Energy (hydro, wind, solar)
Game meat and trophies
Livestock products

Intensive use of Sustainable and extensive |Wilderness
provisioning resources multi-use
Services favoured
Provisioning | Timber Timber None

Game meat and trophies
Livestock products
Non-timber forest products
Small scale renewable energy

tourism (ski slopes, hotels,
ATV driving)

production
Regulatory [None Carbon storage Carbon storage
Water quality Water quality
Cultural | Infrastructure dependent Biodiversity Forest associated biodiversity

Nature-based, eco-, cultural-
heritage and rural tourism
Cultural heritage associated
with human-nature interactions

Wilderness ideals
Wilderness based eco-tourism

Services disfavoured

Provisioning |None in the short term — None All
although long term
sustainability is a question
Regulatory [All None

Cultural

Most biodiversity

All nature-based and eco-
tourism, plus many rural
tourists.

Cultural heritage values
associated with human-nature
interactions

Wilderness values

Human-nature interactions
Cultural values associated
with hunting, forestry, grazing
and picking / gathering

Some rural tourism segments

Impact on Natura 2000
site

Incompatible

Favours most goals

Favours forest centric goals,
potentially negative for

grasslands and hay meadows.
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10 Social context

In order to understand the issues associated with operationalising the results of this analysis and
guiding the development of the Fagaras Mountains into a sustainable future it is important to
understand the social context of the ecosystem. The socio-economic survey of the region by
lordachescu & Vasile (2016) identified many key characteristics of the rural communities that
surround the Fagaras Mountains as well as picking up on the social discourses within them.
These findings also aligned with the large body of research on the social conditions of rural
Romania / Carpathians.

The region is still undergoing many of the changes that started with the post-socialistic transition
from 1989 and EU succession in 2007 (Dorondel 2007; Knorn et al. 2012; Lawrence & Szabo
2005). These changes have led to factory closure, changes in agricultural subsidy and rural
support structures, and a resultant out-migration of rural people to urban areas and overseas.
The result is an ageing of the rural population and a loss of the young and dynamic age groups.
As such, the region, especially the southern part, is suffused with a sense of decline and
hopelessness. This has been enhanced by poor institutional function, characterised by
perceptions of widespread corruption, inefficiency, nepotism and cronyism. The land restitution
process is a case in point (Knorn et al. 2012; Bouriaud 2005). The sub-optimal institutions provide
poor leadership, and are not effective at redistributing costs and benefits associated with the use
of ecosystem services throughout the communities. This is enhanced by widespread tax evasion
and the fact that many benefits disappear from the area due to the involvement of non-local
actors. Many of the communities are also characterised by low degrees of social capital and poor
social cohesion, which is often enhanced by issues related to marginalised social minorities
(such as the Roma and Rudari) or party political divisions.

While many of the people interviewed by lordachescu & Vasile (2016) had hopes for tourism to
provide an alternative income to natural resource extraction, they seemed to have a poor
understanding of the types of low impact rural or eco-tourism activities, which would be most
compatible with sustainability and biodiversity conservation. Rather, they had faith in
infrastructure dependent forms of tourism like ski-slopes and hotels. While unemployment is a
major problem, many of the regional tourism entrepreneurs complained about the difficulty of
gaining access to suitable staff.

There was a degree of pride in cultural heritage, expressed in traditional activities like livestock
production, agriculture and forestry, which could be utilised to develop these into more
sustainable directions. However, there was little understanding, and even some concrete
opposition, to nature protection strategies that lean in the direction of wilderness. This is not a
unique situation. International experience shows clearly that new tourism developments will only
succeed if they are compatible with local identity and the biophysical and social carrying
capacities of the area (Furze et al. 1996, Stevens 1997). They will also require different types of
professional competence in the hospitality services than the pre-existing skills.

Combined, these factors represent considerable challenges for any form of transition towards a
different development path than the one which has been ongoing since 1989. This finding is
consistent with other scenario processes that have been run in the Carpathians and with the bulk
of the rural sociology studies that have been conducted in mountain areas across Europe. There
is going to be a need for a lot of outreach, communication, capacity building and demonstration
of "proof of concept" to convince people that a sustainable use or a wilderness option is both
desirable and viable. The former can be problematic if it is interpreted as being old-fashioned,
and the latter is problematic if it is perceived of as being exclusionary or elitist.

Some grounds for optimism were evident, however. There are signs that corruption is being
addressed on a political level, the era of massive illegal clear cutting seems to be ending, some
of the diaspora are returning and bringing back new ideas and savings with them in search of
investment opportunities, and there is a widespread feeling among local people that something
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needs to be done to turn the region’s fortunes around. Many interviewees also expressed a clear
opposition to the large-scale clear cutting of forests and the unplanned development of
hydropower plants which have occurred during the last 10-15 years. This would indicate that
there is potential support for less destructive and more sustainable development paths.
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11 Land-use zoning for multiple objectives

The different scenarios presented in section 9 indicate that there are multiple potential
development paths for the Fagaras Mountains ecosystem and that some choices need to be
made concerning which values are to be given preference because it is not possible to reach all
goals at the same time in the same place. Exploitation of some services could also have
irreversible negative impacts on the potential to exploit other services in the future.

However, given suitable land-use planning it is possible to combine diverse goals at a larger
scale (Angelstam et al. 2013; Keeton & Crow 2009; Popa et al. 2013a,b). The Fagaras Mountains
are a very large ecosystem so that it is perfectly realistic to establish different priorities for the
services being exploited in different parts of the ecosystem. The extreme exploitation of
provisioning services as outlined in scenario 1 is largely incompatible with the elements in the
other two scenarios, and would directly conflict with the existing legislation concerning Natura
2000 site goals and Romanian endangered species management.

In contrast, scenarios 2 and 3 can be combined to a very high degree, for example to create a
sustainable multi-use landscape with a wilderness core. Such an approach has multiple
advantages in that it builds on a broader range of services that may provide a greater degree of
resilience for local communities. The inclusion of traditional and ongoing activities may also make
the overall enterprise more acceptable to local people. These multi-use approaches fall within a
much more familiar frame for local communities (Fischer et al. 2015; Hartel et al. 2014) and build
on existing experience from other regions that seek to link nature and society in sustainable
forms (Kozak et al. 2013; Mikukcak et al. 2013). Presented in such a frame, the idea of having
wilderness core zones appears as a far less radical departure from existing practices. For
tourism, this diverse set of zones allows for a more diverse experience.

In fact, including elements of both scenarios 2 and 3 may be necessary to achieve the diverse
goals of the two Natura 2000 sites which cover the Fagaras mountains. While the wilderness
scenario may cover the needs of specialist species and old growth forest, other species and
habitats (meadows and grasslands) require constant forms of extensive human intervention. This
is especially true for the Piemontul Fagaras site. By far the majority of Natura 2000 sites contain
human activities like extensive agriculture and forestry (Tsiafouli et al. 2013), and many
European habitats of conservation interest require constant intervention. Studies have shown
that multiple criteria are needed to select a diversity of zones within Natura 2000 sites if they are
to achieve their diverse goals (e.g. Ceausu et al. 2015).

Integrating multiple goals requires detailed planning so that they do not interfere with each other.
For example, for nature-based tourism it is crucial to consider the scenic values of an area —
such that infrastructure development does not interfere with the viewscape (the area that can be
seen) from areas that focus on wilderness values. All activities in such a scenario would require
the adoption of diverse best practice codes (e.g. Voskarova 2014).

Unfortunately, existing spatial data is of too low resolution to design the details of this zoning
system. Grazing, hunting, and forestry are conducted all over the area. There are no clear
biodiversity hotspots (apart from poorly mapped old forest patches and meadows). However,
based on the existing spatial data there are several arguments for focusing wilderness in the
southeastern part because of low road density, the spectacular view to Piatra Craiului National
Park, and the existence of the ongoing Carpathia wilderness project. This area offers quite a
large amount of space to foster many, but not all, wilderness attributes. The disadvantages of
this area are that it does not overlap with some of the large patches of virgin forest on the northern
slopes and there is a high degree of conflict potential with ethnic minorities, which depend heavily
on non-timber forest products with established sales outlets. It would be logical to focus high
volume tourist traffic along the Transfagarian highway because of the existence of the road,
hotels and the cable car. The southern part may offer the best options for sustainable multi-use
and classical rural tourism because of the settlement patterns and landscape. The northern area
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where the northern forest slopes meet the Fagaras depression is the logical area for developing
productive farming activities that are compatible with biodiversity conservation.

It must be remembered however, that the Fagaras Mountains are currently being used for
multiple purposes such that the zoning is not being imposed on a blank page. It is crucial that a
large-scale management plan for the area recognises the existing institutional, social, economic
and legal structures (including land ownership and other use-rights) and moves forward in an
open and transparent manner. There have been many stakeholder projects conducted in the
Carpathians and other European mountain areas that have found ways to open for stakeholder
dialogue concerning alternative development paths (e.g. Milcu et al. 2014; Zahvoyska & Bas
2013).

It is very difficult to predict the economic impacts of the different land-uses because of the central
importance of external funding sources. Agricultural is very much dependent on the payment of
subsidies from the European Union. Changes to how these are allocated, especially concerning
the parts that run through the rural development pillar of the Common Agricultural Policy, can
potentially be used to incentivise many different activities. Biodiversity conservation, including
the wilderness agenda, is also an activity for which there is a potential to obtain significant
amounts of external funding, which can greatly influence the cost-benefit calculations for
alternative pathways. Furthermore, there are several emerging markets built on the logic of
Payment for Ecosystem Services that could radically transform land-use economics. Payment
for carbon storage for example, has the potential to stimulate a decrease in forest harvest in
favour of conservation. Finally, there is enormous variation in the market value for forest and
agricultural products depending on the extent to which they are branded or certified (organic,
sustainable etc), processed (added-value) and marketed. The up-shot is that there is a very good
chance that many different alternatives can be made profitable given sufficient creativity and
utilisation of existing and emerging incentive schemes. The implication is that the most important
steps will be at the stage of determining a common vision for the desired development direction
of the region. This vision will require the detailing of many issues associated with which
dimensions of sustainability are to be given preference, which wilderness attributes are desired,
and the desired flow of the costs and benefits of the different development options. Once this is
done, it will need to be followed up by the process of operationalising this vision.

The Fagaras Mountains have the potential to deliver multiple ecosystem services to the rural
communities that surround them in a way that can provide a solid foundation for rural
development. It is possible to see multiple ways that these can be managed such that they favour
sustainable development and take care of some of the unique natural values of the region.
However, looking at some of the development that has been ongoing for the last 20 years it is
also possible to see development paths that severely destroy long term opportunities for local
communities in favour of short term greed, Effective planning and enforcement at the scale of
the whole ecosystem is essential. In fact, for many highly mobile species such as large
carnivores it is essential to view the Fagaras within the context of the whole Carpathian chain
(van Maanen et al. 2006) as the area alone is probably too small to ensure their medium to long
term survival.

This series of project reports have provided a solid starting point for future work. They have
identified the general state of the environment, the broad outlines of the socio-economic situation
in the region, and the potential development paths. However, in order to succeed in bringing
about the transition to a carefully planned development path there will be a need for both large
amounts of spatial data on both ecological and socio-economic factors and an open stakeholder
process to bring local communities onboard (Berbues et al. 2014; Milcu et al. 2014). The
challenge of planning the future for the Fagaras Mountains lies in its size. The mountain range
spreads across 27 municipalities distributed across four counties. Upscaling any consultation or
deliberative process to this scale is a formidable challenge (Linnell 2015) because of the sheer
number of people that are affected, as is dealing with the fragmented administrative authority.
But this is also where the value of the Fagaras Mountains lies. Such a large area of continuous
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forest and alpine habitat with its associated biodiversity value and wilderness attributes is
exceptionally rare in a European context. The opportunities to conserve these values will not
come again, and they risk being lost unless action is taken within what is a rapidly closing window
of opportunity.
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