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1 Introduction: 

Around two-thirds of Austria is covered by the Alps and 47.6% of Austria’s total area consists 
of forests (BMFLUW, 2015; Frank & Müller, 2003). The forest ecosystems situated in the 
mountain regions provide a particularly wide variety of goods and services. While some of 
them are valued by markets such as wood and non-wood products (e.g. timber, agriculture, 
hunting, and tourism) others experience non-valorization or different modes of valorization. 
In particular, forest ecosystems provide multiple ecosystem services or so called ecologic and 
social beneficial outcomes (ESBOs) of high relevance to the general public with an inherent 
public good or common-pool resource character. These ESBOs include in particular a protec-
tion function (e.g. flood control, avalanche protection, landslide and erosion control, etc.), a 
human welfare benefit function (e.g. aesthetic and recreational interests, water and air qual-
ity, control of local microclimate, CO2 sequestration, etc.) and a conservation function (e.g. 
biodiversity, provision of habitat, etc.) (Führer, 2000). 

In order to achieve a clear presentation of the manifold aspects of forest management and to 
increase the validity of the results of this case study, it is useful to narrow down the scope on 
key ESBOs within a certain social and geographical boundary. For this reason, this case study 
focuses on flood and soil protection measures with regards to mountain forestry in the NUTS-
III-region Zell am See (AT 322) as well as its impact on rural vitality. The research area is also 
referred to by the region’s historic name “Pinzgau” which constitutes together with five other 
districts the federal province of Salzburg, Austria. While the main regulation governing the 
management of forests in Austria is the Federal Forest Act (ForstG 1975) (1st administrative 
level) each federal state (Land) (2nd administrative level), its districts (Bezirke) (3rd administra-
tive level) and all its constituting municipalities (Gemeinde) (4th administrative level) are in-
volved in varying degrees in the implementation and the further definition of policies and in-
tervention measures. The overarching objective of this case study is to analyze the quantity 
and quality of key ESBO provision and alternatives to the current regulatory regime. 
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Figure 1: Map of the CS Region Pinzgau 

 

The case study region covers an area of 2,640.85 km2 and is home to 84,964 inhabitants in 28 
municipalities (WKO Salzburg, 2014). Pinzgau is bordering the Free State of Bavaria (Germany) 
in the North, the autonomous Province Bolzano (South Tyrol) in the South and internally 
within Austria, the Federal States Tyrol, East Tyrol and Carinthia to the West and South and to 
the district Pongau in the East. The total forest area is 118,000 ha and showed an increase of 
3.5% between the 1990s and late 2000s (Bundesforschungszentrum für Wald, 2009). A share 
of 44.68% of the total area is covered by forests. While this is numerically below the national 
average, it is regarded as considerably high due to the prevailing high mountain characteristics 
(e.g. large land area above timber line). 

In terms of the ownership structure, 44,000 ha is in possession of small forestry enterprises 
(with a forest area of less than 200 ha) including 14 farm forest owners´ cooperatives 
(‘Waldgemeinschaften’). About 24,000 ha of forest area is held by forestry enterprises (with a 
forest area of more than 200 ha) encompassing 20,000 ha of forest area that is for historical 
reasons the private property of the Germany based Bavarian State Forestry1. In addition, 
51,000 ha are in the public domain and administered by the joint-stock company of the Aus-
trian Federal Forests Inc. (ÖBf AG). 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 2.8% is non-productive forest land (e.g. forest roads) (Bundes-
forschungszentrum für Wald, 2009). In relation to other regions, the share of protection forest 
area is significantly higher. The following aerial picture shows the stillage of the numerous 
valleys and tributary valleys within the inner alpine settings of Pinzgau (c.f. Figure 2). The sec-
ond picture shows a typical settlement area neighboring the steep mountain slopes (c.f. Figure 
3). Both figures exemplify the importance of an intact protection function. 

                                                      

1 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 linked – for centuries - to Bavaria.  
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Figure 2: Aerial image of the case study region 

 

Figure 3: Typical settlement area in mountainous regions of Austria (BMLFUW, 2012b) 
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2 Definition of the Social-Ecological System (SES) studied 

The key ESBOs considered in this case study are primarily #8 Flood protection (c.f. Achieving 
or maintaining minimisation of impacts of potential floods), #19 Rural vitality (c.f. Achieving 
or maintaining active and socially resilient rural communities) and secondarily #10 Soil pro-
tection (c.f. Achieving or maintaining minimisation of soil degradation). 

2.1 The SES Framework 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Resource System (RS): Functional assessment 
of forest area in the district of Pinzgau, Salz-
burg. High quantity and quality of protective 
function for the protection of people, settle-
ment areas and economic activities from natu-
ral hazards. 

Resource Units (RU): For-
ests in the study region 
(118,000 ha, of which 
13.5% protection forests in 
economic use and 30.4% 
protection forest without 
economic use); In addition, 
17% (object) protection 
forests (protecting settle-
ment areas and economic 
activities), and soils and 
water resources.  

Actors (A): Foresters, part. 
Federal Forest association, 
forest owners´ cooperatives, 
farmers and foresters; re-
gional forest administration, 
district forest inspection ser-
vice and regional headquar-
ter of the Austrian Torrent 
and Avalanche Control Ser-
vice (WLV); all land use, local 
economy, hunters; as well as 
municipalities, diff. levels of 
policies and NGOs. 

Governance System (GS): The Austrian Forest Act and 
regional regulation on protection forest are the central 
controlling instruments. Additionally, regional regula-
tions: Act on Game Keeping and the Nature Protection 
Law and the spatial planning system. Control at all three 
administrative levels (municipality, region and/or federal 
province, as well as national level).  

Actions Situations (AS): Definition of (ob-
ject) protection forest (via the Austrian 
Forest Act and regional Regulation on Pro-
tection Forest); Forest Development Plan 
(WEP), Protection Forest Concepts, Zon-
ing Plan on natural hazards - spatial plan-
ning, regional development and transport 
system; rural development support and 
implementation by forestry authorities 
and Chambers of Agriculture. 

Macro Issues: Ex-
treme weather 
events, game dam-
age, climate 
change, etc. 

Figure 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 infrastructure (Weiss, 2000). An 
adequate quantity and quality of forest ecosystems is therefore necessary for permanent hu-
man settlements and any economic activities within Alpine settings (Frank & Müller, 2003). In 
order to account for this, legislation developed various mechanisms to incentivise a sufficient 
provision of ESBOs (as early as in 1852). Consequently, most drivers are public policy driven 
and are either directly or indirectly geared towards strengthening the protection function of 
mountain forests.  

In addition, forest owners are compensated for special management activities that comply 
with the specific (locally differentiated) functions of protective forests and requirements for 
management activities. All measures concerning the protection function are traditionally part 
of the Spatial Planning System with the laws and regulations 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 (costs of felling and timber 
transport largely exceed economic value gained). 

The conservation of protection and mountain forests is a central task of the Austrian forest 
policy. ά¢ƘŜȅ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ ǇǊƻǘŜŎǘƛƻƴ ƻŦ Ƙŀōƛǘŀōƛƭƛǘȅ ƻŦ Ƴƻǳƴǘŀƛƴƻǳǎ ŀǊŜŀǎ ŀƴŘ ǘƻǳǊƛǎƳΣ 
preserve drinking water reserves, protect against floods, avalanches, mud and landslides, and 
support the natural climate balance in a cost-ŜŦŦƛŎƛŜƴǘ ŀƴŘ ǎǳǎǘŀƛƴŀōƭŜ ǿŀȅέ (Grieshofer, 2015, 
translation by authors). In recent years there has been an increasing focus on object protec-
tion forests which primarily protect permanent settlement areas and traffic respectively. 

The following presentation of the actors’ network is an attempt to show the relevant dynamics 
operating at various levels and in diverse magnitudes within the case study (cf. Figure 5). The 
designation and management of protection forests is 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 interlinked action fields.  

- On the 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, Torrent and Ava-
lanche Control Service) which has a long tradition in forest related actions and which 
is guided by political interest. In the center of the administrative level is the district 
forest authority (e.g. establishes the annual wood cutting rate, respectively regulates 
and restricts it if necessary, and decides on approvals for large-scale cuttings) and the 
Torrent and Avalanche Control Service (e.g. establishes Hazard Zoning Plans, responsi-
ble for technical control structures). 
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Figure 5: Actors network regarding protection forests in the district Pinzgau 

 

Further motives and restrictions for forest management: 

- All actors in the forestry sector (e.g. small and large forestry enterprises, Austrian Fed-
eral Forests Inc.) are legally obliged to act within this (highly complex) administrative 
framework. 

- The timber market plays a comparably restricted role in terms of logging in protection 
forests. The main reason for this is that even in times of high timber prices, the forestry 
sector must respect the various functional tasks assigned by administrative regula-
tions. Secondly, small forestry enterprises are able to react flexibly and increase the 
logging rate in such times, large forestry enterprises and in particular the Austrian Fed-
eral Forests Inc. however have to act with a specific caution and can only take ad-
vantage of the relative inelastic demand in a very restricted way. In addition, timber 
prices in recent years are generally quite low which renders extensive logging in pro-
tection forests economically hardly viable.  

- Furthermore, low timber prices in relation to the general economic development and 
wage level outside the forestry sector makes logging 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 forests through 
government programs. Most relevant in recent years have been reforestation and re-
juvenation measures after natural disasters and according to tending strategies which 
mainly focus on protection forests. 

- Around 5.5 Mio. Euro of forest related support measures have been granted within the 
framework of the RDP (2007-2013) 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 new program period of the RDP (2014-2020) additional forest related measures 
have been included. The measures most relevant for protection forests in the case 
study area are: 

o M08: Investments in forest area development and improvement of the viability 
of forests (Art. 21-26)  

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

Figure 6: Areas within the case study region for which protection forest related support measures can be applied 
for (BMLFUW, 2012a) 

 

 

Table 1: Forest area and protection forests (ha) in the case study area (Salzburger Landesregierung, 2000b) 

 

260,5 59,98 24,865 26,6 111,444

118 15,229 5,142 152 20,523

thereof in need 

of rejuvenation 

and restoration 

activities (ha)

19,746 4,718 2,143 92 6,953

Support for 

forests within 

RDP framework 

(2007-2013), in 

Mio. Euro

5,5 1.5*

Pinzgau 

Total 

protection 

forest area 

(ha) 

*Special-measures for the maintenance and restoration of protection forest

Total 

forest 

area (ha)

Protection 

forest for 

settlement 

areas (ha)

Protection 

forest for 

traffic and 

transport 

(ha)

Protection 

forest with 

supra-

regional 

effects (ha)

State of Salzburg
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2.3 Other variables impacting the ESBO provision 

The variables within and the narrative around the analyzed SES system are geared towards 
the protection of people, environment and tangible assets and as such can be considered as 
directly usable final ecosystem services (all relevant variables 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 strategies with strong focus on a sufficient quantity and quality of protec-
tive services in the case study region. The importance is not just at an increased level for the 
area of the study area Pinzgau but similarly relevant and of outstanding concern for other 
mountainous regions in Austria as well. Generally, high awareness of the protective role of 
forests and the need for proper management is reflected by stakeholders’ statements includ-
ing ecological, economic and social dimensions. Yet there is also some level of disagreement 
concerning the state of forests, the quality of protection achieved and the way in which pro-
vision of relevant ESBOs could be improved. 

- άǿƛǘƘƻǳǘ ŀ ƘŜŀƭǘƘȅ ŦƻǊŜǎǘΣ ƭƛŦŜ ƘŜǊŜ ǿƻǳƭŘƴΩǘ ōŜ ǇƻǎǎƛōƭŜ” [3-3]2 
- άǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ŦƻǊŜǎǘǎ ƛƴ ǘƘŜ ŀǊŜŀ ŘƛǊŜŎǘƭȅ ŜǉǳŀǘŜǎ ǘƻ the degree of which it mitigates 
ŘŀƳŀƎŜ ŎŀǳǎŜŘ ōȅ ƴŀǘǳǊŀƭ ƘŀȊŀǊŘǎέ [3-1] 

- “maintaining the protection function of forest is far cheaper than the erection of con-
ǘǊƻƭ ǎǘǊǳŎǘǳǊŜǎ ƭŜǘ ŀƭƻƴŜ ǘƻ ǊŜŎƻǾŜǊ ǘƘŜ Ŏƻǎǘǎ ŎŀǳǎŜŘ ōȅ ƴŀǘǳǊŀƭ ŘŀƳŀƎŜǎέ [3-4] 

- άǘƘŜ ƻǊƎŀƴƛȊŀǘƛƻƴal and institutional system for managing the protection forests in 
Pinzgau is o.k., but it cannot be over-emphasized that the intensive game-keeping 
with too few ǎƘƻƻǘƛƴƎǎ ŀǊŜ ǘƘǊŜŀǘŜƴƛƴƎ ŀƴŘ ƘŀǊƳƛƴƎ ǘƘŜ ǇǊƻǘŜŎǘƛǾŜ ŦƻǊŜǎǘǎΦέ [3-5] 

- άǎŀŦŜǘȅ ƴŜŜŘǎ ǘƻ ōŜ ǘƘŜ ƴumber one priority or else tourists ǎǘƻǇ ŎƻƳƛƴƎέ [3-4] 
- άǘƘŜ increase in incidents of natural disasters in recent years and their destructiveness 

are ŀƭŀǊƳƛƴƎέ [3-3] 

2.5 Common aims, conflicting interests and goals 

Different stakeholders might perceive different benefits from the same ecosystem processes 
which potentially creates a source of conflict (Hein et al., 2006; Turner et al., 2003). Especially 
since different parties have a different understanding as to how a sufficient quantity and qual-
ity of ESBOs may be achieved. Further challenges arise due to the ambiguous definition of the 
term “protection forest” resulting in a conflict of objectives between forest authorities and 
the Torrent and Avalanche Control Service (Weiss, 2000). In addition, there is a potential of 
conflicts between safety objectives and the hunting association as well as support measures 
for alpine pastures which lead to forest clearance and consequently to a reduction of protec-
tive services of forests in these high mountain areas. 

The scientific knowledge is divided into the mainstream view which advocates active forest 
management practices in order to maintain and/or enhance the protective capabilities of 
mountains forests and those who adopt the opinion that mountain forests are particularly 
stable ecosystems and that human interventions are unnecessary at 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. afforestation with monocultures, building of poor quality forest roads, etc.) 
(Meister, 1985; Weiss, 2000).The Austrian forest authorities mainly follow the first school of 
thought. They argue that uncontrolled forest land might lead to detrimental ecological effects 
which could cause a forest breakdown and a decrease in the protection function. For this rea-
son, they grant financial support to forest owners who construct forest roads which are es-
teemed necessary for appropriate forest management activities as well as compensate for 
specific silvicultural practices (with increased costs). Another federal level authority also 
stresses the need for security measures in order to guarantee maximum safety proposing 
technical solutions [3-6]. Some groups of environmentalists on the other hand tend to follow 
the alternative view stressing that human intervention itself may cause destruction of forest 
ecosystems. 

Furthermore, there exists a protection forest related subsidy programme jointly organized by 
forest authorities and the Torrent and Avalanche Control Service. While the Austrian forest 
authorities argue that forest management related measures are much cheaper than the erec-
tion of technical control structures, the Austrian Torrent and Avalanche Control Service 
stresses that the forest capacity for protecting against natural hazards is only limited and that 
technical solutions are necessary (at least in specific locations and under certain conditions). 
Ultimately, these controversial viewpoints are based to some degree on a different under-
standing of the term “protection forest” but moreover showcase competing organisational 
interests over resources, institutional contribution and influence, and interpretation of effects 
of management concepts. 

Some forest owners receive hunting leases and therefore have an interest in a high game 
stock. Traditionally, the area attracts a wealthy clientele and the regions local business directly 
responds to this demand. High game stock however also causes damage to the trees leading 
to a reduction of the protection function. This is a highly sensitive topic in the case study area. 
Moreover, forestry policies are a federal (national) matter while hunting law is a Federal State 
concern.  

Most experts mentioned game-keeping and hunting as the main problem affecting protection 
forests and diminishing the protection function. Hunters and large land owners would see this 
differently, valuing the wildlife stock much higher than other actors. There are also slight dif-
ferences between the foresters who are in favour of a dense network of forest roads and the 
Austrian Torrent and Avalanche Control Service. The latter perceive forest roads (e.g. poorly 
built and maintained) often as the origin of land- and mudslides whereas foresters argue that 
they have well designed roads and without roads, proper management of protection forests 
would be too costly if not impossible. 

2.6 Other issues arising from SES analysis and context/case study specific aspects/issues 

Measures relating to protection forests in Pinzgau have been established since more than a 
century and thus gained particularly high acceptance. This is not the case for similar newly 
developed measures implemented in nature protection. An example provided by local actors 
refers to the following situation and long-lasting discussions: Within the nature protection 
strategy of the Federal State of Salzburg, the district administration argued for the need and 
tried to establish “Green Corridors” as part of the regional development objectives of Pinzgau. 
Despite the location of the region in the “National Park Hohe Tauern” and the increased 
awareness for nature as the main asset for regional development, the “new” measure as such 
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and the process of implementation raised a lot of detailed concerns and conflicting arguments 
within the region. The mayors of Upper Pinzgau only agreed on the establishment of 56 green 
corridors after long and difficult discussions and finally supported this new element in the 
regional development process. Main reasons for the substantial delay in the decision process 
were the great concerns of landowners about limitations in their land use rights (Salzburgwiki-
Bearbeiter, 2016). While most of protection forests in the mountain area is generally under-
stood as a necessity, new requirements and extension on nature protection measures instead 
are often seen as upsetting schemes that are moreover conflicting with economic interests of 
regional actors. 

As to the problems highlighted in the example, the discussions within the farming community 
didn’t stop and consequently, the administration at federal state level had to amend its pro-
posal and reduced the number of green-corridors to 30. Moreover, the administration prom-
ised to re-evaluate this new designation as well. Thus the current proposal cannot be seen as 
final decision and even if industry and land owners will have to accept the legal designation, 
problems with implementation are expected.  

3 Status of the SES and potentials 

3.1 Description of the SES  

The following description of the relevance of different ESBOs for the case study is oriented on 
the list of variables outlined in the EXCEL spreadsheet of potential aspects of public goods 
defined by the PEGASUS project.  

The resource system (RS) is defined as the natural forest ecosystem that produces among 
other ESBOs, protective services of indispensable public interest (RS1). 

- The size of the resource system analysed is around 118,000 ha including 15,930 ha 
specially dedicated protection forest in economic use (13.5%) and 35,872 ha protec-
tion forest without economic use (30.4%) (Bundesforschungszentrum für Wald, 2009) 
(RS3).  

- Human-constructed facilities that impact the resource system are road transport infra-
structure, settlement areas, ski-lifts and forest roads (RS4). The productivity of the sys-
tem is relatively constant over time (RS5).  

- Yet, due to a relative increase in 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 restoration (BMLFUW, 2012a) (RS6). The protec-
tive services by forests are well established concepts with a long tradition of formal 
and informal institutions. Forest areas with delineated protective status and corre-
sponding governance and management systems are largely non dynamic (RS7). Yet, in 
order to maintain a high level of protective function a well-operating management sys-
tem is required (RS8).  

- While forests generally 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 settlements as well as important traffic and recreational infrastructures (regional 
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effects). Yet, the water absorption capacity during heavy rainfall events has also strong 
supra-regional effects far beyond the case study area (RS9). 

The governance system (GS) concerning the selected ESBOs is framed by Austria’s federal 
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 governance 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; Municipal Forest Administra-
tion Zell am See;) as well as the Austrian Federal Forests Inc. (GS1).  

- Non-governmental organizations can be grouped into forest owners and non-forest 
owners each with varying degrees of interest in protection forest measures. Small for-
est owner (e.g. forest owners´ cooperatives) express a stronger interest in protection 
forest measures as their forest holdings are often in the vicinity of their residence. 
Large forest enterprises often depict an interest in low level State intervention and 
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 often cited by stakeholders as “a role model in regard 
to sustainable forest management.”. In terms of non-forest owners, there is a series of 
groups with special interests in protection forests (e.g. protection forest association, 
tourism association of Pinzgau, association of engineers of the Austrian Torrent and 
Avalanche Control Service) and those who oppose stronger obligations (e.g. hunter’s 
association, ski-lift operators) (GS2).  

- While there exists a strong understanding among all stakeholders (c.f. Figure 5) con-
cerning the relevance of selected ESBOs, 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 monitor federal laws. However also the Austrian Federal 
Forests Inc. is an important player. Given their size, they can effectively impact (re-
gional) wood prices with their supply strategy and thereby reduce economic pressure 
in times of high demand (GS3).  

- 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 close-to-nature man-
agement practices (GS4). The operational choice rules with regards to forest manage-
ment are mainly regulated by the Forest Act (Frank & Müller, 2003). This act specifically 
highlights the multifunctional nature of forests which are therein defined by four dis-
tinct functions: production, protection, 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 special type of management is required. The legislation 
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accounts for this by distinguishing between different forest types and management 
practices (§6 ff. ForstG).  

- Other relevant policies and decrees on a federal level are the protection forest decree 
(Schutzwaldverordnung; BGBl. Nr. 398/1977) regarding the treatment and use of pro-
tection forests. The forestry protection decree (Forstschutzgesetz; BGBl. II Nr. 
19/2003) concerning the protection of forests against forest pests. The law pertaining 
to water and waterways (Wasserschutzgesetz; BGBl. Nr. 215/1959) and the torrent 
prevention act (Wildbachverbauungsgestez; RGBl, Nr. 117/1884). The federal forest 
law (Bundesforstegesetz; BGBl. Nr. 793/1996) that regulates the reform of the Austrian 
Federal Forests and the management practices of forests in the public domain as well 
as the silvicultural propagation law (Forstliches Vermehrungsgesetz; BGBl. I Nr. 
110/2002) that governs the use of seedlings relevant for maintaining and improving 
forest functions. On a Federal State level, the Salzburg nature conservation law 
(NSchG, LGBI Nr. 73/1999), the landscape conservation decree (Allgemeine Land-
schaftsschutzverordnung; LGBl. Nr. 89/1995) with measures concerning landscape 
protection and the game law (JagdG, LGBl Nr 100/1993) 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 might put severe pressure on the current protection forest (GS8).  

The analyzed resource 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 self-renewal, 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 capital but re-
verse processes are difficult if not impossible as regrowth may take a very long time 
(Michael, 2007). If the site-protection function is impaired, the forest site erodes lead-
ing to a loss of the forest ecosystem as a whole (Dorren & Berger, 2006). An alternative 
to natural regeneration are afforestation activities (RU2).  

- There is a high degree of interaction between biotic and abiotic species within the for-
est ecosystem with impacts on an immediate as well as regional and supra-regional 
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 that infrastructural damages caused by natural 
hazards due to a low protective function regularly create costs that outweigh those of 
forest strengthening measures multifold (RU4).  

- While there is a clear understanding and officially defined regulations as to how forest 
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 services (RU6).  

- According to the forest inventory by the Austrian Research Centre for Forests the for-
est area increased in the period between 1992-1996 and 2007-2009 by 3.5% (Bundes-
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forschungszentrum für Wald, 2009). Yet, there are no clear figures available concern-
ing protection forest and there was no updated forest development plan published by 
the time of this research. Yet, a regional expert estimated that the forest area has de-
creased in Pinzgau by 2,438 ha between 2003 and 2013 through forest clearance which 
is seen as rather critical for the provision of the protection functions in the area [3-7] 
(RU7).  

With regard to the relevant actors (A) (c.f. Figure 5), besides those mentioned under GS1 and 
GS2 there are further relevant stakeholders such as the local public, tourists, farmers, local 
businesses and environmentalists (A1).  

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

- Management of mountain forests in the case study area has a long tradition in the case 
study area and in mountainous 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 in the Austrian Empire’s Forest Act of 1852 (A3).  

- 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 monitoring and consultancy activities 
(A4). 

- The leadership role is occupied by public forest authorities top-down (A5).  

- Generally, there is a high level of trust in the vertical multi-level policies governing the 
regulation of mountain forests. At times, interests collide especially between the 
safety needs, local businesses and tourism (A6).  

3.2 Relationships between farming and forestry, and the quantity and quality of ESBOs  

Any land with tree crown cover or an equivalent stocking level of more than 1000m2 and an 
average width of 10m is legally defined as forest in Austria. It is evident that not all forest types 
exhibit the same value and even within natural forests there is considerable variation in the 
types and levels of services being provided (Pagiola, Bishop, & Landell-Mills, 2002). In general, 
studies show that forest interventions are in most cases necessary when forest authorities 
expect hazardous situations due to overuse or natural occurrences (Weiss, 1999). Overuse 
mostly occurs when different events happen at the same time such as for example timber 
production, game management and grazing, bark-beetle, wind throw, etc. (Weiss, 2000). 
Given recent natural catastrophes in the case study region resulting in wind thrown areas as 
well as pressure by game the needs for public regulations and silvicultural measures are sup-
ported by most stakeholders. 

Farmers and foresters are traditionally accustomed to use restrictions in protection forests. 
Therefore, there are relatively few conflicts with forestry interests - but there are certain areas 
of conflict with the game keeping interests (which are supported by large landowners and/or 
supra-regional wealthy elites) as well as 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 socio-economic factors 

Most of the decisions relating to the prevention of natural hazards are driven by public policy 
influenced by the perception of natural disasters through local communities and society at 
large. There is a lot of statistical data on natural disasters (e.g. floods, landslides, mudslides, 
avalanches, etc.) and most of the technicians and other responsible persons within the admin-
istration are committed to make rational decisions based at the latest state of the art of sci-
ence and technology. But it has to be accepted that the political basis for decision-making is 
only partly relying on rational arguments. There is a systematic gap between risk analyses and 
subjective risk perceptions and risk communication and this has a strong impact on risk man-
agement. 

This discrepancy is primarily sensible because in the instance of disaster events, the general 
public usually demands strong (and ‘immediate’) reactions and the best safety measures avail-
able. Local, regional and national politics therefore try to ensure the highest level of safety. 
Data shows that the distinct increase in safety measures did not significantly impact hazardous 
events (Dollinger et al., 2011). Even in the risky mountain areas the safety awareness of the 
local communities and in particular the safety expectations of tourists have changed. Together 
with the economic and technical transformation of industrial societies, together with the 
growing relevance of tourism, the safety guarantees against natural hazards became a more 
valuable public good which has to be supplied by public policy. According to the Austrian Court 
of Audit, technical / constructional measures are no alternative to the maintenance and res-
toration of protective forests. The ratio between the costs of maintenance of forests, restora-
tion (e.g. rejuvenation measures) of forests and general constructional means (when there is 
not protection service available through forests) is 1: 15: 146 (Rechnungshof, 2015). 

Although interviews referred to climate change as a potential reason for the increase in recent 
damaging events (e.g. storm loss, floods), it is however not 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 unfavorable weather conditions (e.g. the concurrence of heavy rain falls 
and frozen soil during late winter). Experts stressed that there is an indirect link between an 
increase in natural hazards and climate change (e.g. shift towards heavy rainfalls during late 
winter season, increasing strong weather events). One relevant study (Dollinger et al., 2011) 
stated that „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 
ŘŀƳŀƎŜǎΦέ . It is expected that climate-induced damages and subsequent problems will in-
crease in the future given the predicted further increase in temperature. 

3.4 Levels of provision, trends and determinants 

One way of measuring whether the quantity and quality of ESBO #8 is sufficient, is by consult-
ing actual data of disaster incidents (c.f. Floods in Salzburg - http://www.salzburg.com/wiki/in-
dex.php/Hochwasser) and extreme weather conditions and how the protection forests and 
technical constructions fulfilled their assigned functions. 

Those parts of the forests in Pinzgau, which are according to the Forest Act dedicated to the 
direct protective function for permanent settlement areas and traffic infrastructure, cover an 
area of 20,500 ha or 17 % of all the forest area. According to the Forest Development Plan 
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2000 most of those forests (about 19,000 ha) are over-mature and should be remediated and 
6,000 ha are in urgent need for remediation (Salzburger Landesregierung, 2000a) 

There is no single instrument for measuring rural vitality. Yet, stable population numbers and 
steady economic development, tourism influx correlates with a high level of security against 
natural hazards. The concluding argument would be that ESBO provision is currently sufficient 
but requires a constant evaluation, adjustment and restoration activity. 

3.5 Relevant governance arrangements and institutional frameworks 

See 3.1 – Governance System 

One of the main areas of diverging views 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 designated for development or built-up areas, 656 ha (a relatively high per-
centage of 26.6%) is situated in yellow hazard zones and 191 ha (7.8 %) in red hazard zones. 
Of the 759 ha designated building land without buildings 157 ha (20.7%) are in the yellow 
hazard zone and 43 ha (5.7%) in the red hazard zone (Dollinger et al., 2011). 

As a result, there are discussions on the adaption of settlement areas to the zoning of natural 
hazards and/or on the adaption to extreme weather events because of climate change. An-
other adaptive dimension is the extension of the zoning of protection forests with the support 
of technical protective measures / infrastructure.  
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Figure 7: The main forest functions in Zell am See (Salzburger Landesregierung, 2000a) 

 

4 Conclusions derived from analysis in Steps 1 and 2  

4.1 Key findings on the particular SES and its potentials 

- Protection services through forests are indispensable in mountainous areas. 

- Technical measures are less efficient than healthy natural forest stands.  

- A well designed regulatory framework is paramount and 

- the Austrian RDP is mostly a good mode for incentivising good silvicultural practices. 

- National support measures for alpine pastures might enhance forest clearance 
measures which result in a reduction of forest areas in high mountain areas and con-
sequently in a decrease of protective services of mountain forests. 

Protection Welfare Recreation Production

Predominant forest function:
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- Climate change and the increase of natural hazard incidents will bring about novel 
challenges for which an early focus on strengthening and preserving forest stands with 
important protective functions is advisable (e.g. in high risk areas). 

- In Austria’s mountain areas, and in the study area as well an advanced public aware-
ness concerning the role of protection forests can be observed. Local actors and large 
parts of the local population put pressure on political bodies to support and enhance 
interventions (mainly demand driven). 

- Due to “austerity” considerations affecting all filed of public activities, also financing 
for the maintenance of protection forest is under pressure and increasingly dependent 
on public financial support (e.g. compensation for interventions through RDP pro-
gramme measures). 

- There is widespread consensus at regional and national level for sufficient protection 
forests and its beneficial functions for nature, settlement, society and the local econ-
omy.  

4.2 Governance arrangements and institutional frameworks 

A well-functioning administration and its experience in dealing with natural hazards and dis-
asters is key to guarantee a high level of general safety against those threats. The economic 
and social transformation drives the demand for safety. Markets, e.g. like the market for tour-
ism and its services and infrastructure, which are behind the transformation, therefore are 
indirect drivers on the public guarantee for 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 for (the continuation of) safe measures is 
predominating. These have to be well planned at all levels, but people do not want to see 
“permanent” change and “revolutions” in safety measures. Therefore, the issue of protection 
forests and its organisation tends to be per se a quite conservative field of action, mainly ori-
ented at the long-term provision of the “protection function”. 

The high demand for safety against natural hazards expressed by the local population creates 
massive pressure on local politics, which hands over this demand to politics at regional, federal 
state and national levels. In consequence, politics has to take high-level actions (development 
of plans, support schemes for reforestation, technical and financial support) to preserve and 
to ensure the protective function at a high standard. 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 the high-intensive tourism activity in this area (but also in similar 
intensity in most other mountain regions of West-Austria). Policy action find its expression in 
the preparation of Forest Development Plans (‘Waldentwicklungspläne’) and special concepts 
to preserve the production function.  Consequently, the forest administration at Federal State 
level (Landesforstdirektion) and at district level (Bezirksforstinspektion) and the regional bu-
reaus of the Torrent and Avalanche Control Service are the main players in managing natural haz-
ards at local and regional level.  

Strengths of the governance arrangements are visible by the fact that practically all actors are 
actually involved in the decision-making processes, and this is based on a long tradition. This 
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is also one of the reasons of the successful long-term implementation of protection forest 
concepts in Pinzgau, but ultimately also all over Austria. 

In the past few years not only regional organizations or local associations were key in local and 
regional politics, but also NGOs (e.g. Alpine Clubs) had a determining influence especially on 
the environmental issues. Therefore, it is also attempted by the actual key administrative 
stakeholders to get also NGOs (and other influential private actors) involved and to use ac-
tively their commitment for forest development. This entails that the protection forest strat-
egies both regionally and nationally are not 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 weaknesses, the local experts who were interviewed in our case study work men-
tioned that damage caused by game animals is 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 intensive game-keeping and hunting areas with 
relative small numbers of shootings. This leads to excessive browsing by game. Though the 
economic damage is compensated in most cases by the financially strong hunting tenants (in-
cluding by means of insurances) ultimately the financial compensation cannot make up for the 
environmental damage caused to the forest and the loss in its protection function. High pay-
ments for tenancies of hunting areas and compensation payments for damages caused by 
game do not restore the protective function of the forest safely, but only calm down forest 
owners and landlords.  

Consequently, there are certain areas of conflict with the game keeping interests. At present 
the governance system at all levels does not have a solution to cope with these special inter-
ests of large landowners and/or supra-regional wealthy elites.  

Therefore, one main result concerning environmental economics would be: you cannot solve 
all environmental and safety issues by compensation payments and/or by creating markets 
only, as these hardly reflect the bias in power relations and the ‘weak’ position of environ-
mental interests in this complex governance system. As a consequence, it seems that you have 
to have enforceable rules which are accepted by the majority of all persons concerned. And it 
is a core task of politics (at all levels) to fight for the acceptance and for a permanent adjust-
ment of these rules to the current (renewed, reassessed) needs. 

4.3 Other enabling or limiting factors 

4.4 Reflections on the case study methodology used and potential improvements 

The application of the SES framework in the context of the PEGASUS project had some clear 
logics and has been a useful framework to analyse the links between ecological systems and 
societal, political and economic dimensions. The analysis of the interrelations between the 
resource system, the governance system, actors involved and the space of actions reveals 
some logical connections which can be analysed and supported by appropriate data. In addi-
tion, the questions of the SES framework template were useful in structuring the analysis. 
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Therefore, in our opinion, the provided SES-framework together with the detailed questions 
are applicable for the issues analysed in our case study. To some extent the entities (e.g. ac-
tors) were defined too coarsely and thus we had to analyse the specific relationships of the 
different actors separately. 

Considering the list of relevant variables of ESBOs (provided in the Excel spreadsheet), this 
tool provided much analytical depth and we tried to find answers to most of the questions 
included in the table. Yet, it became evident that it is a challenging task with significant limi-
tations, requiring in particular discussions of priority of issues to be analysed for the specific 
case study. Especially, this was important with regard to the standardized operationalization 
of system variables. 

The template for designing the final CS brought about a series of problems because links be-
tween the SES-framework, the variables and the structure could hardly be displayed in such a 
detail. It evoked much discussion about appropriate answers, level of analysis and specificity 
of variables in the research team and the exchange with actors and stakeholders. 

Therefore, using a stringent structure and logical framework for case study analysis as an an-
alytical tool, should at the same time establish clear and visible correspondence with the struc-
ture of the study and particularly theoretical questions guiding the analysis.  A close link be-
tween analytical structure and the structure of CS is needed. 

5 Research and action mandate for Steps 3 and 4  

5.1 Agreed objectives of activities to be undertaken with initiative/stakeholders  

Stakeholders and interviewed experts were interested in the issue whether the socio-ecolog-
ical analyses and the socio-economic perspective could bring up new aspects and elements 
concerning the management of the protection forests in Pinzgau. Main questions for an in-
depth analysis could be: 

- How to sustain the functions of protection forests in the emerging discourse of less 
funds for public action and the increased discussion of limiting public action? 

- How to secure the protective 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 function in the CS-area and what are potential 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 long as public tasks and providing core public goods for the local and national society. 
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 and the organization of it is not 
guaranteed without any doubt. There 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 beyond.  
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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 system worked successful in the past), there are some potential innovations 
concerning the integration of modern tools of communication and concerning the integration 
of new political actors like NGOs. Changes in the arrangements are seen as a critical aspect 
and need careful investigation, communication of 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 higher 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 and action progress 

- Interview 3-1: Regional head of the Torrent and Avalanche Control Service; 
10.12.2015, Zell am See. 

- Interview 3-2: Regional head of the State Forest Administration; 10.12.2015, Zell am 
See. 

- Focus group 3-3: 09. 12. 2015; Eschenau, Zell am See. 

- Chairman of a farm forest owners´ cooperative and  

- Treasurer of a farm forest owners´ cooperative; 

- Interview 3-4: nature resource manager of the Austrian Federal Forest Inc.; 3.3.2016, 
Purkersdorf.  

- Interview 3-5: 2nd interview – concerning SES: Treasurer of a farm forest owners´ co-
operative; 03. 06. 2016, Eschenau - Zell am See. 

- Interview 3-6: 2nd interview – concerning SES: Regional head of the State Forest Ad-
ministration; 06.06.2016, Zell am See. 

- Interview 3-7: 2nd interview – concerning SES: Regional head of the Torrent and Ava-
lanche Control Service, 02.06.2016. 

 


