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1 Introduction:

Aroundtwoet hi rds of Austria is covered by the
of forests (BMFLUW, 2015; Frank & Muller, 2008Bhe brest ecosystemsituated in the
mountain regiongprovide aparticularlywide varietyof goods and service¥Vhile me of
them are valued by markets such as wood and-nmod products(e.g. timber, agriculture,
hunting, and tourismpthers experience norvalorizationor different modes of valorizatian

In particular, forest ecosystems providailtiple ecosystenservices or so called ecologic and
social beneficial outcomes (ESBOSs) of high relevance to the general\pitiblen inherent
public good or commoipool resource characteiThese ESBOs includeparticulara protec-
tion function g.g.flood control, avadnche protection, landslide and erosion control, etc.), a
human welfare benefit functione(g.aesthetic and recreational interests, water and air qual-
ity, control of local microclimate, GGequestration, etc.) and a conservation functi@ng(
biodiversty, provision of habitat, etc(Fuhrer, 200Q)

In order toachieve a clear presentation of the manifold aspects of forest management and to
increase thevalidity of the result®f this case studyit isusefulto narrow down the scope on

key ESBOs within a certain social and geographical bourfeiaryhis reasonthis case study
focuses on flood and soil protection measures with regards to mountain forestry in thee NUTS
lll-regionZell am Se€AT 322)gs well as its impact on rural ality. Theresearcharea is also
referredtobyt he r egi on’ “Pi mizghchodnstitutestagatieer with five other
districts the federal province of Salzburg, Austiéhile the main regulationgoverning the
management of forests in Austria is the Federal Forest Act (ForstG 197&Jr(finistrative
level) each federestate (Land) (2 administrativelevel), its districts (Bezirke)'t&dministra-

tive level) and all its constitutingiunicipalities (Gemeinde}{ administrative level) are in-
volvedin varying degreem the implementation andhe further definition ofpolicies and in-
tervention measuresThe overarching objective of this case study is to andahazeguantity

and quality oflkey ESBO provisi@nd alternatives to the current rgulatory regime.
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Figurel: Map of the CS Region Pinzgau

Thecase studyegion covers an area of6210.85km? and is home to 8464 inhabitants in 28
municipalitieSWKO Salzburg, 2018jinzgausborderingthe Free State of Bavaria (Germany)
in the North the autonomous Province Bolzano (South Tyrol) in the Saathinternally
within Austrig the Federal States Tyrdast Tyrol and Carinthia to théestand South ando
the district Pongau in th&ast Thetotal forest area is 11800 haand showed an increase of
3.5% between thd.990sandlate 200094Bundesforschungszentrum fur Wald, 2009khare

of 44.68% of the total area is covered by fore$tile this is numerically belothe national
average, it isegarded as considerably highe tothe prevailinghigh mountain characteristics
(e.g.largelandareaabove timber line)

In termsof the ownership structure, 4000 ha is in possession of small forestry enterprises
(with a faest area of less than 208a) including 14 farm forest owners” cooperatives
(‘Waldgemeinschaftei. About 24,000ha of forest area is held by forestry enterprises (with a
forest area of mre than 200 ha) encompassing,200 ha of forest areathat is for hstorical
reasons the private property of the Germany based BavaSitate Forestry; In addition,
51,000 ha are in the public domain and administered by the jatick company of the Aus-
trian Federal Forests Inc. (OBG). Regarding forest management practices, 53.3% is dedi-
cated to economic forest area, 13.5% is protection forest in economic use, 30.4% protection
forest out of economic use and 2.88monproductive forest lande.g. forest roads)Bundes-
forschungszentrum fir Wald, 2009 relation to other regions, the share of protectimmest
areais significantly higherThe bllowing aerialpicture shows the stillage of the numerous
valleysand tributary valleys within the inner alpine settingsRahzgau(c.f. Hgure 2) The sec-

ond picture shows a typical settlement ane@ighboringhe steep mountairslopesc.f.Figure

3). Bothfiguresexemplify the importance of an intact protection function.

! salzburg has only been integrated into the Austrian Empire in 1805 and these forest rights go back to the period
before that when the territory of Salzburg was tightly linkefibr centuries- to Bavaria.
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2 Definition of the SocialEcologicalSystem (SES$tudied

ThekeyESBOsonsideredn thiscasestudyare primarily#8 Flood protection(c.f. Achieving
or maintainingminimisation of impacts of potential floogis#19 Rural vitality{c.f. Achieving

or maintaining active and socially resilient rural commun)teasd secondaril¥10 Soil pro-
tection (c.f. Achieving or maintaining mininason of soil degradation

2.1 The SESramework
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Figue 4. SES framework of mountain forestry in the district Pinzgau
(adapted from Cox & Ostrom, 2010; McGinnis & Ostrom, 2014)
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2.2 Key drivers/motivations

Mountain forests play a crucial role in protecting people and infrastrugiteiss, 2000)An

adequatequantity and quality of forest ecosystemsh&refore necessary for permanéinu-

man settlements and any economic activitieghin Alpine settinggFrank & Miiller, 2003)n

order to account for thislegislation developed various mechanismgicentivisea sufficient
provision of ESB{ss early as in 1852Fonsequentlymostdriversare public policy driven
and are either directly or indirectly geared towards strengthening the protectionction of

mountain forests.

In addition, forest ownersare compensated fospecial management activitighat comply

with the specific (locally differentiated) functions pffotective forests and requirements for
management activitieAll measures concerning the protection function are traditibypart

of the Spatial Planning Systewith the laws andregulations at federal (national) and federal
state level.For these forest areas the exploitation of wood for economic purposes has only
minor relevance and is considered almost a marginal issue (costdliofyfand timber
transport largely exceed economic value gained).

The conservation gbrotection andmountain forestsis a central task of the Austrian forest
policyd ¢ KS& O2yidNARO6dziS G2 GKS LINROISOGAZY 2F KI ¢
preserve drinking water reserves, protect against floods, avalanches, mud and landsiies,

support thenatural climate balancén acostS T FA OA Sy U | Yy RGrigstizied, 20A5/ | 6 £ S
translation by authork In recent years there has been an increasing focus on object protec-

tion forests which primarily protegiermanent settlementireas and traffic respectively.

The bllowingpresentation of thea ¢ t petwsrk is an attempt to show the relevant dynamics
operating at various levels and in diversagnitudeswithin the case study fcHgure5). The
designation ad management of protection forests primarily regulated through public poli-

cies on all three levels (i.e. national, regional, local). On a local level there are furthermore two
separate, but interlinke@ctionfields.

- Onthe one hand, the local level, with the local population and local politics in the cen-
ter, reacts to individual damaging events and to the protection requirements of the
local economy (esp. tourism) as well as the spatial planning requirements (esp. con-
struction).

- On the other hand, the administrative level (e.g. forest authorities, TorrentAuad
lanche Control Service) which has a long tradition in forest related actions and which
is guided by political interest. In the center of the administratinelas the district
forest authority (e.g. establishes the annwabod cutting rate, respectively regulates
and restricts it if necessargnd decides ompprovals folargescale cutings) and the
Torrent and Avalanche Control Service (e.g. establisheartiZoning Plansesponsi-
ble for technical control structurgs
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Figureb: Actors network regarding protection forests in the district Pinzgau

Local actors for the protection forests and the network of interests in Pinzgau
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Further motives and restrictiorfer forest management

- All actors in thdorestry sector (e.g. small and large forestry enterprises, Austrian Fed-
eral Forests Inc.) are legally obliged to act within thighly complexadministrative
framework.

- Thetimber marketplays acomparably restrictedole in terms of logging in proté&on
forests. The main reason for this is that even in times of tingher prices, the forestry
sector mustrespect the various functional tasks assignedabyninistrativeregula-
tions. Secondly, small forestry enterprisage able to react flexibly anihcrease the
logging rate in such times, large forestry enterprisesiarghrticularthe Austrian Fed-
eral Forests Inc. howevdrave toact with a specific caution and can ortigke ad-
vantage of the relative inelastic demaind a very restricted wayin addiion, timber
pricesin recent yearsare generally quite low which renders extensive logging in pro-
tection forests economicalllgardlyviable

- Furthermore, lowtimber prices in relation to the general economic development and
wage level outside the forestrsector makelogging increasingly unattractive for small
forestry enterprises which ultimately causes a lack of rejuvenation in protection forest.
Therefore, it is necessary to increasingly support the maintenance of fdrestsgh
governmentprograns. Most relevant in recent years have been reforestation and re-
juvenation measures after natural disasg@ndaccording taending strategies which
mainly focus on protection forests.

- Around 5.5 Mio. Euro of forest related support measures have been granteih the
framework of the RDP (20€2013) in the case study area of which 1.5 Mio. Euro were
specifically geared towards the regeneration of protection forests and the conserva-
tion of the protection function(BMLFUW, 2014)
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- In the newprogramperiod of the RDP (2032020)additionalforest related measures
have been included. The measures most relevant for protection forests inabe c
study area are

0 MO08: Investments in forest area development and improvement of the viability
of foreds (Art. 21-26)

o M15: Forestenvironmental and climate services and forest conservation (Arti-
cle 34)

Figure6: Areas within the case study region for which protection forest related support measures can be applied
for (BMLFUW, 2012a)

Tablel: Forest area and protection forests (ha) in the case study ¢akburger Landesregierung, 2000b)

Total Protection Protection Protection Total
forest forest for forest for forest with protection
area (ha) settlement traffic and supra- forest area
areas (ha) transport regional (ha)
(ha) effects (ha
State of Salzburg 260,5 59,98 24,865 26,6 111,444
Pinzgau 118 15,229 5,142 152 20,523
thereof in need
ofrejuvenation o 2/6 4718 2,143 92 6,953
and restoration
activities (ha)
Support for
forests within
RDP framework 5,5 1.5*
(2007-2013), in
Mio. Euro

*Special-measures for the maintenance and restoration of protection forest
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2.3 Othervariables impactinghe ESBO provision

The variables withimnd the narrative aroundhe analyzed SES system are geared towards
the protection of people, environment and tangible assets and as sacbe considereds
directly usable final ecosystem servic@tl relevant vaiables and their main relationships are
described in 3.1)

2.4 Discussion of the SES

For many decades the political institutions at local, regional and national level have developed
multi-level forestry strategiewith strong focusn a sufficient quantity and quality pfotec-

tive services in the case study regidhe importance is not jusat an increased level for the

area of the study are®inzgau busimilarly relevant and of outstanding concern father
mountainous regionsn Austriaas well Generally, high awareness of the protective role of

forests and the neeébr proper managemenisreflectedbys t ak eh ol derilud- st at e |
ing ecological, econom and social dimensiesnYet thereis alsosome level of disagreement
concerning the state of forests, the quality of protection achieved and the way in vghach

vision of relevant ESB©suld be improved.

- ApAGK2dz0 | KSFfGKe F2NBB3BE ftAFS KSNB ¢ 2 d
- QGKS ljdzr t AGe 2F F2NBA& the delrge ofivigh itimNdgates RA NB O
RFEYIF3S Ol dzaSR o1yl GdzNIF £ KIFT FNRa&é

- “maintaining the protection function of forest is far cheaper than the erection of con-
GNRBf A0GNH2OGdzZNB&a fSiG Ff2yS (2 NBLH2OSNI GKS
- a4 KS 2 NHElland MnstilutiprdalZsystem for managing the protection forests in
Pinzgau is o0.k., but it cannot be onemphasizedhat the intensive gaméeeping
withtoofewda K22 Ay 34 | NB GKNBFGSYAy3d [B5R KI NYAY
- &l FSGe y S 8Smbarore prioritySr efs&tSursit (0 2 LI Q24 A y 3 €
- & U KS@ease in incidentsf naturaldisastersn recent years and their destructiveness

arel £ I NN3A3)y 3 ¢
2.5 Common aims, conflicting interests and goals

Different stakeholdersnight perceive different benefits from the same ecosystem processes

which potentially creates a source of cortfljelein et al., 2006; Turner et al., 200Bspecially
sincedifferent parties have a different understandiag to how a sufficient quantity and qual-

ity of ESBOs may be achieved. Furtttaallengesrise due to the ambiguous definition of the

term “protection forest” resulting in a conf
the Torrent and Avalancheo@trol ServicgWeiss, 2000)In addition, there is a potential of

conflicts between safety objectives and the hunting associati®mvell as support measures

for alpine pastures wich lead to forest clearance and consequently to a reduction of protec-

tive service®f forests in these high mountain areas

Thescientificknowledgeis divided intothe mainstream viewvhich advocates active forest
management practices in order to maintaand/or enhance the protective capabilities of
mountains forestsand those whoadopt the opinionthat mountain foress are particularly
stable ecosystems and thAumaninterventions are unnecessast best and at times even

2 Codes refer to the origin of the information (i.e. interview, focus group, etc.) as listed in chapter 7.1
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destructive(e.g. afforestaton with monaultures,building ofpoor quality forest roads, etc.)
(Meister, 1985; Weiss, 2000he Austrian forest authoritiemainlyfollow the first school of
thought. They argue that uncontrollefbrest landmight lead todetrimental ecological effects
which could causa forest breakdown asha decreasein the protection function.For this rea-
son,they grant financial support to forest owners who construct forest roadsch are es-
teemed necessary foappropriateforest managementctivitiesas well ascompensatefor
specific silvicultural practices (with increased costs)Another federal level authority also
stresses the need for security measures in order to guarantee maximum saftgipsing
technical solution$3-6]. Somegroups ofenvironmentalists on the other hand tend to follow
the alternativeview stressing thahuman intervention itselfmay cause destruction of forest
ecosystems.

Furthermore there exists a protection forest related subsidy programuoietly organized by

forest authorities and the Torrent and Avalanche Control SerWdale the Austrian forest
authoritiesarguethat forestmanagementelated measures are much cheaper ththe erec-

tion of technical control structuresthe Austrian Torrent and Avalanche Cont&grvice
stresseghat the forest capacity for protecting against natural hazardsnity limited and that

technical solutions are necessdt least in specific locations and under certain conditions)
Ultimately, these controversial viewpointsare based to some degree on a different under-
standing ofthet er m “pr ot ecti on f o rseomgetindarganisationale ov e r
interests over resourcestitutional contributionand influence and interpretation of #ects

of management concepts

Someforest owners receivdwunting leases and therefore have an interest in a high game
stock. Traditionallythe areaattracts a wealthy clientele and the regions local busirmketly
responds to this demand. High gameatk however also causes damage to the trees leading
to a reduction of the protection function. This isighlysensitivetopicin the case study area.
Moreover, forestry policies are a fedefalational)matter while hunting law is BederalSate
concern

Most experts mentioned gamkeeping and hunting as the main problem affecting protection
forests and diminishing the protection functioduntersand large land ownensould see this
differently, valuingthe wildlife stock much higher than other actofiere are also slight dif-
ferences between the foresters who are in favour of a dense network of forest roads and the
AustrianTorrent and Avalanche Contr8ervice. The lattgperceive forest roads (e.g. poorly
built and maintained) often as ¢horigin ofland- and mudslides whereas foresters argue that
they have well designed roads amdthout roads proper managemenof protection forests
would betoo costly if not impossible.

2.6 Other issues arisingfrom SE&nalysisand context/case study specifiaspects/issues

Measuresrelating toprotection forests in Pinzgau hawbeen established since more than a

century and thus gained particularhjgh acceptance This is not the case for similar newly
developed measures implementaad nature protection An exampleprovided by local actors

refers to the following situation and loAgsting discussiondVithin the nature protection

strategyof the Federal State dalzburgthe district administrationargued for the need and

tried to establisi Green Corridorsas part of the regional development objectives of Pinzgau.
Despite the | ocation of the r eagdtleenncreasedt he
awareness for nature as the main asset for r
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and the processfamplementation raised a lot of detailed concerns and conflicting arguments
within the region.The mayors of Upper Pinzganly agreed on the establishment of 56 green
corridors after long and difficult discussioasd finally suppord this new elementn the
regional development procesMain reasons for thsubstantialdelayin the decision process
werethe great concerns ofhdownersaboutlimitationsin their land use rightéSalzburgwiki
Bearbeiter, 2016)Whilemost of protection forestsin the mountain area igenerally under-
stood as a necessitgew requirements and extension arature protectionmeasuresnstead
areoften seen asipsetting schemes that are moreover conflicting with economic interests of
regional actors

As to the problems highlighted in thex@mple the discussions within the farming community
di dn’ t censequentlyhe ddministrationat federal state levehad toamend its pro-
posal andeduced the number ofgreencorridors to 30 Moreover, the administrationprom-
ised to re-evaluate ths new designationas well Thusthe current proposal cannot be seen as
final decision and even if industry and land owswill have to accept théegal designation,
problems with implementatiorare expected.

3 Status of the SES and potentials
3.1 Description d the SES

The following description of the relevance of different ESBOs for the case study is ooanted
the list of variables outlinedn the EXCEL spreadsheet of potential aspects of public goods
definedby the PEGASUS project.

Theresource system(RS)is defined as the natural forest ecosystem that produces among
other ESBOs, protective services of indispensable public intgR&st)

- The size of the resource systeanalysedis around 11800 ha including 1930 ha
specially dedicated protection fest in economic us€l3.5%)and 35872 ha protec-
tion forest without economic use (30.4¥8undesforschungszentrum fir Wald, 2009)
(RS).

- Humanconstructed facilities that impact the resource system are road transport infra-
structure, settlement areas, skifts and forest road$RS4) The productivity of the sys-
tem is relatively constant over tim@&S5)

- Yet, due to a relative increasa natural disturbances (e.g. wind storms, damage
caused by game animals) around 33% showcase a reduced and 50% mediocre protec-
tive function and are thus in need of restorati®MLFUW, 20124RS6) The protec-
tive service by forests are well established concepts with a long tradition of formal
and informal institutions. Forest areagth delineated protective status and corre-
sponding governance and management systems are largely non dy(R8ugYet, in
order to maintain a high level of protective function a wablerating management sys-
tem is required RS8)

- While forestggeneraly exhibit a protective function (e.g. serving as plant cover against
soil erosion), in mountainous regions and alpine valleys, they furthermore act as a nat-
ural barrier against avalanches, landslides and control floods thereby protecting hu-
man settlementsas well as important traffic and recreational infrastructures (regional

This project has received funding from #edzNR LISy ! YA 2y Qa | 2NAIT 2y 11
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effects). Yet, the water absorption capacity during heavy rainfall events has also strong
supraregional effects far beyond the case study afB&9)

Thegovernance systenfGS)c oncer ni ng the selected ESBOs i
system with strong regional administration departments. While the Federal Forest Act (ForstG
1975) regulates forest activities, local affairs are addressed to federal state level authorities
who in turn impact federal budget planning (e.g. natural hazard management, disaster con-
trol). Therefore, protection against natural hazards is in the interests and on the agenda of all
administrative levels.

- Government organisations associated with the gonagrce system include the Aus-
trian Federal Ministry of Agriculture and Forestry, Environment and Water Manage-
ment (e.g. Austrian Service for Torrent and Avalanche Control; Austrian Research Cen-
tre for Forests; State Forest Administration of Salzburg; Mpaldtorest Administra-
tion Zell am See;) as well as the Austrian Federal Fores{&IBt)

- Nongovernmental organizations can be grouped into forest owners andfoiast
owners each with varying degrees of interest in protection forest measures. ®mall f
est owner (e.gforest owners” cooperativgexpress a stronger interest in protection
forest measures as their forest holdings are often in the vicinity of their residence.
Large forest enterprisesften depict an interest in low level State interventiand
actively lobby for their interests (e.g. lobby group Waldverband Salzburg). The Bavar-
ian State Forests Enterprise having large forest holdings in the case study area is an
exception to this rule and was ofeqamn ci t €
to sustainabl e .interms sf horfonestrowngrs, therais a séries of
groups with special interests in protection forests (gmptection forest association,
tourism association oPinzgay association of engineers of the Austridorrent and
Avalanche Control Service and t hose who oppose stronge
association, sKift operators)(GS2)

- While there exists a strong understanding among all stakehol@ekrd=gure 5) con-
cerning the relevance of selectddSBOs, ideas diverge regarding the appropriate
measures in order to achieve a high level of provision. Some groups have organized
into fora trying to lobby for their interest. The leading role is occupied by administra-
tive bodies who enforce and monitoederal laws. However also the Austrian Federal
Forestsinc.is an important player. Given their size, they can effectively imfract
gional)wood prices with their supply strategy and thereby reduce economic pressure
in times of high deman@>S3)

- In addition to public and private forest holdings under the management of the Forest
Act there is also a small number of Natural Forest Reserves for which private owners
receive compensation by contract nature protection schemes for diogeture man-
agenent practice§GS4) The operational choice rules with regards to forest manage-
ment are mainly regulated by the Forest fletank & Muller, 2003 his act specifically
highlights the multifunctional nature of forests which are therein defined by four dis-
tinct functions: production, proteton, welfare and recreation functions. In the alpine
setting of the case study region Pinzgau, the protection function is paramount espe-
cially regarding avalanches, mudflows, landslides and torrents. In order to maintain
the protective properties, a speditype of management is required. The legislation
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accounts for this by distinguishing between different forest types and management
practices (86 ff. ForstG).

Other relevant policies and decrees on a federal level are the protection forest decree
(Schutavaldverordnung; BGBI. Nr. 398/1977) regarding the treatment and use of pro-
tection forests. The forestry protection decree (Forstschutzgesetz; BGBI. [l Nr.
19/2003) concerning the protection of forests against forest pests. The law pertaining
to water and vaterways (Wasserschutzgesetz; BGBI. Nr. 215/1959) and the torrent
prevention act (Wildbachverbauungsgestez; RGBI, Nr. 117/1884). The federal forest
law (Bundesforstegesetz; BGBI. Nr. 793/1996) that regulates the reform of the Austrian
Federal Forests andhé management practices of forests in the public domain as well
as the silvicultural propagation law (Forstliches Vermehrungsgesetz; BGBI. | Nr.
110/2002) that governs the use of seedlings relevant for maintaining and improving
forest functions. On dederal Sate level, the Salzburg nature conservation law
(NSchG, LGBI Nr. 73/1999), the landscape conservation decree (Allgemeine Land-
schaftsschutzverordnung; LGBI. Nr. 89/1995) with measures concerning landscape
protection and the game law (JagdG, LGBI Nv/1i9¥B) which regulates the wildlife
stock (GS5) The main policies are paramount in the provision of ESBOs. If not regu-
lated, demand for timber and the drop of compensation for special silvicultural prac-
tices mght put severepressure on the current proteion forest(GS8)

The analyzedesource unit(RU)is the quantity and quality of protective services derived by
forest ecosystems within the case study region.

While forest capital is generally capable of seliewal, the growth, regeneration and
replacement rate varies and depends on species, age, habitat, genetic traits as well as
other ecological factors. Forest capital may be converted into artificial ddpitare-

verse processes are difficult if not impossible as regrowth may take a very long time
(Michael, 2007)If the siteprotection function is impaired, the forest site erodes lead-

ing to a loss of the forest ecosystem as a wi{blerren & Berger, 2006/An alternative

to natural regeneration are afforestation activitiRU?2)

There is a high degree of interaction between biotic and abiotic species within the for-
est ecosystem with impacts on an immediate as well aoregiand supraegional
level (RU3)

The economic value of mountain forests is described by the forest function and the
utility people derive from them. Different actors have different views regarding best
practices. Though it is widely accepted thatastructural damages caused by natural
hazards due to a low protective function regularly create costs that outweigh those of
forest strengtheningmeasures multifoldRU4)

While there is a clear understanding and officially defined regulations as todrest f

land cover has to be managed, different actors have different opinions concerning the
correct intervention measures. Yet all stakeholders have a strong interest in high pro-
tection servicegRUG)

According to the forest inventory lilre Austrian Research Centre for Forests the for-
est area increased in the period between 198296 and 2002009 by 3.5%Bundes-
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forschungszemum fir Wald, 2009)Yet, there are nalear figures availableoncern-

ing protection forest and there was no updated forest development plan published by
the time of this researchYet, aegionalexpertestimatedthat the forest area has de-
creasal in Anzgau by 238 ha between 2003 and 2013 through forest clearance which
is seenas rather criticafor the provision of the protection functions in the arg#7]
(RU7)

With regard to the relevanactors(A) (c.f. Hgure5), besides those mentioned und&S1 and
GS2 there are further relevant stakeholders such as the local public, tourists, farmers, local
businesses and environmentaligisl).

- They generally aipproveto the importance of protective services of mountain for-
ests. Yet, there is some disagreement whether mountain forests alone are sufficient
(A2).

- Management of mountain foresin the case study area has a long tradition in the case
study area and in matainous areas in Austria in general. The focus on sustainable
forest utilization has roots even back to medieval times in which Austrian sovereigns
encompassed the interests of the early salt and iron industries which were later rati-
fied inthe Austrian@Bp i r e’ s For @A3)t Act of 1852

- There are stakeholders internal and external to the case study area as well as forest
owners and forest beneficiaries. Interaction among forest owners are mainly based on
the compliance of policies as well as through monitg and consultancy activities
(A4).

- The leadership role is occupied by public forest authoritigsdown (A5).

- Generally, theresa high level of trust in the vertical mulgvel policies governing the
regulation of mountain forests. At times, intsts collide especially between the
safety needs, local businessand tourism(A6).

3.2 Relationships between farming and forestpyand the quantity and quality oESBOs

Anyland with tree crown cover oan equivalent stocking level of more tha®00n¥ and an
average width of 10ns legally defined a@®restin Austria It is evident that not all forest types
exhibit the samevalueand even within natural forests there is considerable variation in the
types and levels of services being providedgiola, Bishop, & Land#ills, 2002) In general,
studies show that forest interventions are in most cases necessary when forest authorities
expecthazardoussituations due to overuse or natural occurrenc@d/eiss, 1999)Overuse
mostly occurs when itferent eventshappenat the same time such as for example timber
production, game management and grazing, blagetle, wind throw, etc.(Weiss, 2000)
Given recent natural catasiphesin the case study regioresulting in wind thrown areas as
well as pressure by gantke needsfor public regulations and silvicultural measuess sup-
ported by most stakeholders.

Farmers and foresters are traditionally accustomed to use restriciiopsotection forests.
Therefore, there are relatively few conflicts with forestry interedist there are certain areas

of conflict with the game keeping interests (which are supported by large landowners and/or
supraregional wealthy elitesas well & certain support measures for alpine pastures which
lead to forest clearance and subsequently to a reduction in protective services
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3.3 Key motivational, institutional and socieeconomic factors

Most of the decisionselating tothe preventionof naturalhazardsare driven by public policy
influenced by theperception of natural disasters through local communiteesl society at
large Thereisa lot of statistical dataon natural disasterge.g.floods, landlides,mudslides
avalanchesetc.)and most othe technicians andther responsible persons withthe admin-
istration are committedto make rational decisionsasedat the latest state othe art of sci-
ence and technology. Biithas to be accepted thahe political basis for decisie-making is
only partly relying orrationalarguments There is aystematiaggap between risk analyses and
subjective risk perceptions and risk communication andltlas a strongmpacton risk man-
agement.

Thisdiscrepancys primarily sensibldecause in thenstanceof disasterevents, the general
publicusuallydemandsstrong( a nd ‘ i meaeiosaadithe bekt safety measures avail-
able.Local, regional and nationpbliticstherefore try to ensure the highedevel of safety.
Data shows that the distinct increagesafety measures did not sige#intly impact hazardous
events(Dollinger et al., 2011Even in the risky mountain areas the safety awareneshef
local communitiesndin particularthe safety expectations of touristeavechanged. Together
with the economic and technical transformation of industrial societtegether with the
growing relevance of tourisnthe safetyguaranteesagainst naturahazards became a more
valuable public good which has to be supplied by public pdicyording to theAustrian Court
of Audit, technical / constructional measures are no alternative to the maintenance and res-
toration of protective forestsThe ratio betwen the costs of maintenana# forests,restora-
tion (e.g. rejuvenation measureej forestsand generalconstructional means (when there is
not protection servicavailablethrough forests) is 1: 15: 14&®echnungshof, 2015)

Although interviewseferred toclimate change as a potentia@ason forthe increase imecent
damaging events (e.g. storm loss, floodsijs howevemot considered to be the specific pri-
mary cause. Natural catastrophes occurred in Pinzgau also in the past and the floods in recent
years were caused by unfavorableather conditions (e.g. the concurrence of heavy rain falls
and frozen soil during late winterfExperts stressed thahere is an indirect link betweean
increase in natural hazards and climate chafgg. shift towards heavy rainfalls during late
winter season, increasing strong weather events). One relevant gd¥inger et al., 2011)
statedthat , It is feared that while current settlement and infrastructure development contin-
ues unabated changes in climatic conditions will increase risks and ultimately the extent of
RI Y I 3.9tds®xpected that climatinduced damages and subsequent problems inil
creasen the futuregiventhe predictedfurther increase in temperature.

3.4 Levels of provision, trends and determinants

One way of measuringhether the quantity and quality dESBO #8 ®ufficient isby consult-
ingactualdata ofdisasternincidents(c.f. Floods in Salzbukdnttp://www.salzburg.com/wiki/in-
dex.php/Hochwassgrand extreme weather conditions and how the protection forests and
technical constructions fulfilled their assigned functions.

Those parts of the forests in Pinzgau, which are atingrto theForestAct dedicated to the
direct protective function for permanent settlement areas and traffic infrastructure, cover an
area of 20600 ha or 17 % of all the forest area. According to the Forest Development Plan
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2000 most of those forests (abt 19,000 ha) are ovemature and should be remediated and
6,000 ha are in urgent need for remediati¢@Balzburger Landesregierung, 2000a)

There is no single instrument for measuriugal vitality. Yet,stable populatiomumbersand

steadyeconomic developmentourism influx correlates with a high level cfecurityagainst
natural hazardsThe oncludingargument would behat ESB@rovisim is currently sufficient
but requiresa constant evaluation, adjustment and restoration activity.

3.5 Relevant governance arrangements and institutional frameworks
See 3.1- Governance System

One of the main areas aivergingviews including tensions on governance arrangements and
institutional frameworks is intensive game keeping in protection forests.

Another area of conflict is spatial planning in relation to the hazard zone plans. Of a total of
2,465 ha of land designateidr development or builiup areas 656 ha (a relatively high per-
centage of 26%) is situated in yellow hazard zones and 191 &%) in red hazard zones.

Of the 759 ha designated building land without buildings 157 has§2pare in the yellow
hazard zae and 43 ha (%) in the red hazard zoriPollinger et al., 2011)

As a result, there are discussions on the adaption of settlement areas to tiegzainatural
hazards and/oon the adaption to extreme weather events because of climate change. An-
other adaptive dimension is the extension of the zoning of protection foregtsthe support

of technical protective measures / infrastructure.
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Figure7: The main forest functions in Zell am §8alzburger Landesregierung, 2000a)
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4 Conclusionglerived fromanalysis inSteps 1 and 2

4.1 Key finding on the particular SES and its potentials
- Protection servicethrough forestsare indispensable in mountainous areas
- Technical measures are less efficient ttealthynatural forest stands
- A well designed regulatory framework is paramoantl
- the Austrian RDP mostly a good mode for incentivising good silvietdl practices

- National support measures for alpine pasturesght enhanceforest clearance
measures which result ia reduction of forest areas high mountain areaand con-
sequently ina decrease gprotective servicesf mountain forests.
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- Climatechange and the increase of natural hazard incidents will brimmunovel
challenges for which an early focus on strengtheningmedervingorest standswith
important protective functionss advisablde.g. in high risk areas)

- I n Aust rr i aréas, anchim the stuay area as wat advancedoublic aware-
nessconcerning the role of protection forestan be observed.ocalactors and large
parts of the bcal populationput pressure on political bodigs support and enhance
interventions (ainlydemand driven)

- Due to ®“"austerity” considerations affecti
for the maintenance of protection forest isnder pressure anahcreasingly dpendent
on public financial support (e.g. compensation for interventitbm®ugh RDP pro-
gramme measurgs

- Thee is widespread consensus at regional and national levedufficient protection
forestsand its beneficial functions for nature, settlement, sociahd the local econ-
omy.

4.2 Governance arrangements and institutiondameworks

A well-functioning administration and itexperiencein dealing with natural hazards and dis-
astersis key toguarantee a high level of general safety against those thrddits.economic
and social transformation drives the demand for safety. Markets like the market for tour-
ism and its services and infrastructure, which are behind the transformation, therefer
indirect driverson the public guarantedor safety.

Though there is a safety discourse and people want to see the best available technology in use
for their safety, they do not want too many changes and transformations in the safety sys-
tems. Thus the demand for stability in politics and (ibke continuationof) safe measuress
predominating. Thesdave to be well planned at all levels, but people do not want to see

“per macnheanntge and “revol ut i on ®theissoe obpeofedtidny me a
forests and its organisation tends to be psr aquite conservativeield of action mainly ori-
ented atthelong er m provision of .the “protection fur

The high demand for safety against natural hazaxjzessed byhe local populatiorcreates
massivepressure on local politics, which hands over ttésnand to politics at regionglederal
state and national level In consequencgoliticshas to takehigh-levelactions (development

of plans, support schees for reforestation, technical and financial support) to preserve and
to ensure the protectivéunction at a high stadard The high place of the issue in the political
agenda is induced particularly due to the intensive settlement of the valleys of the mountain
regions in the study area and thggh-intensive tourism activity in this ardaut alsoin similar
intensity in most other mountain regions of WeAtistria).Policy action find its expression in
the preparation ofForest Development Plan$\(aldentwicklungsplang and special concepts
to preserve the production function. Consequently, tbeskt administration aFederalSate
level (Landesforstdirektion) and at district level (Blefiwrstinspektion) andhe regional bu-
reaus of the Torrent and Avalanche Con®elviceare the main players in managing natural haz-
ards at local and regional level.

Strength=of the governance arrangemendse visibleby the fact that practicallgll actors are
actually involved in the decisiemaking processes, and this is based on a long tradition. This

This project has received funding from #edzNR LISy ! YA 2y Qa | 2NAIT 2y 18
tion programmeunder grant agreement N633814




E‘( PEGASUS

ey

is also one of theeasonsof the successful lonterm implementation of protection forest
concepts inPinzgauy but ultimately alsall overAustia.

In the past few years not only regional organizations or local associations were key in local and
regional politics, but also NGOsdeAlpine Clubs) had a determining influence especially on
the environmental issues. Therefore, it is altempted by the actual keyadministrative
stakeholders to getllso NGOs (and other influential private actarsjolvedandto useac-

tively their commitmentfor forest developmentThis entails that the protection forest strat-
egies both regionally and nationallyeanot subject to a conflictual discourse or, to put it pos-
itively, that a broad social acceptance for the designation of protection forest and zoning plans
for natural hazards is given.

In terms of weaknessethe local expertavho were interviewed in oucase study worknen-
tioned that damage caused by gana@imalsis the main problem for the protection function

of the forests In particular, the economic interests of some large foresters and landowners
via hunting leases would encourage to permit intengjaenekeeping and hunhg area with
relative smallnumbers ofshootings. This leads to excessive browsing by garheugh the
economic damages compensatedn most caseby the financially strondpuntingtenants(in-
cludingby means of insurancgsltimately the financial compensatiocannot make up for the
environmentaldamagecausedo the forestand the loss in its protection functiomdighpay-
ments fortenancies of huring areasand compensatiorpayments for damages caused by
game do not restore the protective function of the forest safely, but only calm down forest
owners and landlords.

Consequentlythere are certain areas of conflict with the game keeping intereStpresent
the governance systnat all levels does not have a solution to cope with these special inter-
ests oflarge landowners and/or supfeegional wealthy elites.

Therefore,one main result concerning environmental economics would be: you cannot solve

all environmental and safetigsues by compensation payments and/or by creating markets
onyas these hardly reflect the bias in power
mental interests in this complex governance syst@sa consequence, it seems thatiyhave

to have enfaceable rules which are accepted by the majority of all persons concerned. And it

is a core task of politigat all levels}o fight for the acceptancand for apermanentadjust-

ment of theserules tothe current(renewed, reassessedgeds.

4.3 Otherenabling or limiting factors

4.4 Reflections orthe case studymethodology used and potential improvements

The application of the SES framework in the context of the PEGASUS peagjestime clear
logics anchas beera usefulframework to analyse the links betweendaagical systermand

sociefl, political and economic dimensionsThe analysis dhe interrelations between the
resource system, the governance systeamtors involved andhe space of actionseveals

some logical connectiawhich can banalysed andupported by appropriatelata. In addi-

tion, the questionsf the SE&amework templatewere useful instructuring the analyis.
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Therefoe, in our opinionthe provided SESramework together with thedetailed questions
are applicablefor the issues analy=l inour case tudy. To some extent the entities .(g ac-
tors) weredefinedtoo coarselyand thus we had to analyse the specific relationships of the
different actors separately

Considering thdist of relevantvariablesof ESBOs (provided in the Exgalesdsheet) this
tool provided much analytical depthnd we tried to find answerso most of the questions
included in the table. Yet, it became evident that iaishallengingask withsignificantlimi-
tations, requiring in particular discussions ofguity of issues to be analysed for the specific
case studyEspeciallythis was important withregardto the standardized operationalization
of systemvariables

The templatefor designing the final A8ought @out a series of problembecause links be-
tween the SE8amework the variables and thetructure could hardly belisplayed in such
detail. It evokedmuch discussion about appropriate answers, level of anadygisspecificity
of variablesn the research team and the exchange with actors and stakeholders

Therefoe, usnga stringent structure and logical framewdid case study analysaés an an-
alytical tool, shoult the same time establistlearand visiblecorrespondencavith the struc-

ture of the studyand particularlytheoretical questionguiding the analysisA closelink be-

tween analytical structure and the structure 65 is needed.

5 Research and actiomandatefor Steps 3 and 4

5.1 Agreed objectives of activitieto be undertaken with initiative/stakeholders

Stakeholders and interviewed experts were interested in the issue whether the-socliog-
ical analyses and the soesmonomic perspective could bringp new aspectsand elements
concerning the management of the protection fete in Pinzgau. Main questions for an in
depth analysis could be:

- How to sustairthe functions of protecion forests inthe emerging discowge of less
funds forpublic action andhe increased discussion of limiting public acfion

- How to secure therotective function of mountain forests in a context of increasing
natural risks and climate change impacts?

- What are the key elements within an increasing globalizing society to ensure the pro-
tective functionin the C&area and what ar@otential threats?

5.2 Innovations, impact, transferability,potential risks and research bias

The analysed case study focuses on functions of mountain forestry that have been addressed
since longas public tasks and providirgre public gooddor the local and national sodie

As such the governance system in place evolved long ago and there is (implicit and partly also
explicit) acceptance for the arrangements (and costs) of its provision. However, due to aus-
terity trends the future of providing the protective function atize organization of it is not
guaranteed without any doubfThere is therefore a strong call for continued engagement to
create public awareness and understanding of the system and the (positive) functions of pro-
tective forests for mountain regions and knd.
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If based on historic development of organization of the current system and even all stakehold-
ers are rather careful in demanding changes in the system of protection against natural haz-
ards (because the systamorkedsuccessful in the pasthere aresomepotentialinnovations
concerning the integration of modern tools of communication and concerning the integration
of new political actors like NGOShanges in the arrangements are seen as a critical aspect
and need careful investigation, communicatiof the effects and implications for the different
actors and activity levels and participation of a wide range of actors. Eventually, this process
requires a continuous commitment of local and regional actors and the overarching support
structure of higler administrative levels reflecting the benefits of providing protection func-
tions by engaging all relevant actors, contributing to forest development (and caring for the
specified tasks) in mountain environments.
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7 ANNEX

7.1 Documentation of research andction progress

Interview 31: Regional head of the Torrent and Avalanche Control Service;
10.12.2015, Zell am See.

Interview 32: Regional head of the State Forest Administration; 10.12.2015, Zell am
See.

Focus group-3: 09. 12. 2015; Eschenau, Zell aae.S
Chairman of a farm forest owners” cooperative and
Treasurer of a farm forest owners” cooperative;

Interview 34: nature resource manager of the Austrian Federal Forest Inc.; 3.3.2016,
Purkersdorf.

Interview 35: 2nd interview- concerning SES: Treasurer of a farm forest owners” co-
operative; 03. 06. 2016, Eschenazell am See.

Interview 36: 2nd interview— concerning SE&egional head of the State Forest Ad-
ministration; 06.06.2016, Zell am See.

Interview 37: 2nd interview— concerning SES: Regional head of the Torrent and Ava-
lancheControl Service02.06.2016
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