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Mountains are an important source of vital eco-
system services (ESs) and have a significant role in 
economic development, environmental protection, 
ecological sustainability, and human wellbeing. 
The international community recognized the im-
portance of mountains at the United Nations Con-
ference on Environment and Development in Rio 
de Janeiro, Brazil in 1992 through the adoption of 
Chapter 13 in Agenda 21. Chapter 13 underscored 
the role of mountains in global sustainable devel-
opment (Sitarz 1993).

Mountain regions are fragile ecosystems and an 
important source of water, energy and biological 
diversity. They are a source of key resources such as 

minerals, forest and agricultural products, as well 
as being landscapes for tourism and recreation. 
As major ecosystems representing the complex 
and interrelated ecology of our planet, mountain 
environments are essential to the survival of the 
global ecosystem. Occupying about one-fifth of 
the world’s land surface area, mountains provide a 
direct life-support base for about one-tenth of hu-
mankind as well as goods and services to more than 
half the world’s population (Dax 2002).

The results presented in this article are based on the 
findings from the 7th Framework Programme project 
“Advanced multifunctional forest management in Eu-
ropean mountain ranges” (ARANGE) which evalu-
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ated the changing climate impacts and socio-eco-
nomic conditions on the provision of ESs in European 
mountain forests (http://www.arange-project.eu/).

Ecosystems represent the benefits that human pop-
ulations derive from ecosystems, ecological processes 
or functions (Costanza et al. 1997; de Groot et 
al. 2002). There are many classifications and charac-
terizations of ESs (Wallace 2007; de Groot et al. 
2010). One of the most common classifications con-
siders four groups of ESs (TEEB 2010): provisioning 
services (e.g. food, water, fodder, timber), regulating 
services (e.g. climate regulation, rainfall interception, 
air quality regulation, erosion control, water purifica-
tion, pest and disease control), supporting services 
(e.g. soil formation, photosynthesis, nutrient cycling, 
natural diversity) and cultural services (e.g. aesthetic 
landscape, natural area tourism, cultural and envi-
ronmental heritage). Mountain forests are important 
for various ecosystem goods and services worldwide. 
Four main ESs were addressed: (i) timber production, 
(ii) protection against gravitational natural hazards, 
(iii) the role of forests in climate change mitigation, 
via carbon sequestration as well as bioenergy produc-
tion, (iv) nature conservation and the maintenance of 
biodiversity.

Trade-offs among ESs can generate conflicts in 
natural resource management, development, and 
planning. Trade-offs can occur because of inherent 
constraints of the biological, ecological, and physi-
cal system (called “biophysical” hereafter). Con-
flicts may then arise as a result of divergent pref-
erences held by different service users and other 
stakeholders (Martín-López et al. 2012).

Forests in the mountain ranges are supposed to 
meet multiple objectives at the same time. There are 
different expectations and priorities among stake-
holder groups. The participatory approach to the 
development of multi-objective mountain forest 
management strategies has to include various stake-
holders and interests in the decision-making process 

(Pukkala 2002; Martins, Borges 2007; Paletto 
et al. 2016). A participatory approach that involves 
local stakeholders in the decision-making process is 
a way to increase social sustainability and an impor-
tant tool to support sustainable forest management 
(Kangas et al. 2006; De Meo et al. 2011).

The main aim of this article is to analyse stake-
holders’ preferences about ESs provision in moun-
tain forests in Slovakia.

MATERIAL AND METHODS

In this article a context analysis was used in order 
to analyse stakeholders’ perceptions about moun-
tain forest management. The context analysis is a 
method to analyse the environment in which a cer-
tain issue is handled. One kind of context analysis is 
the SWOT analysis which allows gaining an insight 
into the strengths (S) and weaknesses (W) and also 
the opportunities (O) and threats (T) posed by the 
external and internal environment. It is an easy-to-
use method that provides a transparent initial over-
view and identifies important problem areas. SWOT 
analyses are useful for scanning internal strengths 
and weaknesses of organizations as well as for illu-
minating the opportunities and risks of a dynamic 
environment (Rauch 2007). The main goal of a con-
text analysis is to analyse the environment in order 
to develop a strategic approach to selected issues. 
Internal strengths and weaknesses as well as exter-
nal influences which can be opportunities or threats 
have been analysed in order to derive promising 
future strategies for ecosystem provision in moun-
tain regions. The output points out what needs to be 
done and it puts problems into perspective.

According to Lobriser and Abplanalp (1998) 
and Rauch (2007) a SWOT analysis can be execut-
ed with the assistance of a matrix. Initially, there 
was a blank matrix with four sectors (Table 1).

Table 1. Local SWOT analysis

Ecosystem service

Strength Weakness Opportunity Threat
questions to be answered

What is done 
well? What are 
the advantages?

What could be im-
proved? What should be 
avoided? Bad examples.

What are the chances 
for success? What are 
the interesting trends?

What are the aspects that 
inhibit, harm or threaten 
the ecosystem services in 

selected case study?
Timber production
Protection against  
gravitational natural hazards
The role of forests in climate 
change mitigation
Nature conservation and the 
maintenance of biodiversity
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The aim of the SWOT analysis was to analyse the 
current situation in the case study area Goat Backs 
Mountains in order to formulate the future actions.

For mapping out the strategies, the SWOT table 
has to be searched for logical SWOT combinations 
which answer the following questions (Lobriser, 
Abplanalp 1998; Rauch 2007):
(i)	 Which strength fits with which opportunity 	

(SO combination)?
(ii)	 Which strength fits with which threat 		

(ST combination)?
(iii)	Which weakness fits with which opportunity 

(WO combination)?
(iv)	 Which weakness fits with which threat 		

(WT combination)?
The formulation of strategies started with finding 

the combinations. The aim of the strategy formu-
lation is to produce possible and attractive strat-
egies. A general assumption of SWOT analysis is 
that a good strategy maximises strengths and op-
portunities and minimises threats and weaknesses 
(Kohlöffel 2000). Four different strategy types 
can be considered:
(i)	 SO strategies: internal strength(s) can be used 

to realise external opportunity(ies) (ideal case;
(ii)	 WO strategies: reduce internal weakness(es) or 

develop missing strength(s) to realise external 
opportunities;

(iii)	ST strategies: internal strength(s) are used to 
minimise external threats;

(iv)	 WT strategies: reduce internal weakness(es) to 
avoid external threats (only defensive strategy, 
worst case scenario).

In order to identify the main strengths, weakness-
es, opportunities and threats for ESs in mountain 
forests, Table 1 was used (several S, W, O, T could 
be indicated). The experts and stakeholders should 

(if possible) integrate the following issues: (i) the 
implications of past and present policies, (ii) policy 
networks and stakeholders, (iii) socio-economic 
development, (iv) related governance systems, (v) 
potential land use and climate changes, (vi) analyt-
ic elements, (vii) special local conclusions.

The questions should serve as tools to better 
identify the SWOT matrix components.

Based on individual experts’ and stakeholders’ 
SWOTs the common final SWOT was created as 
a synthetic product during the second workshop, 
afterwards appropriate strategies were formulated 
and discussed with experts and stakeholders.

Stakeholders’ participation in forestry decision-
making, which was not a usual practice in the tra-
ditional forestry, might be particularly beneficial by 
providing regional expertise and increasing the le-
gitimacy to the final outcome (Beckley et al. 2005) 
and strength interest of diverse stakeholder groups 
to participate in final strategy (Phalen 2009; 
O’Brien et al. 2013; Shackelford et al. 2013; 
Sarvašová et al. 2014; Marzano et al. 2015).

The selection of stakeholders followed the snow 
ball method. Stakeholders were approached based 
on their previous cooperation in research projects. 
They were further asked to identify other experts. 
In the end 14 experts and stakeholders have been 
involved in the SWOT analysis and strategy for-
mulation during the two local workshops in 2015 
(Table 2).

Case study area – Goat Backs Mts. The Goat 
Backs Mts. case study area (CSA) (Fig. 1) consists 
of parts of four mountain ranges located in north-
ern Slovakia. Goat Backs Mts. are a small moun-
tain range separated from the Nízke Tatry Mts. by 
the Hornad River. The third mountain range in the 
western part of CSA is called Stratenská hornatina, 

Table 2. Regional experts and stakeholders

Sector Type Details

Forestry
local stakeholder

forest owner
head of forest enterprise

forest manager (responsible for silvicultural activities)
forest manager (responsible for cutting activities)

local expert licensed forester
regional expert Regional Forest Office in Prešov

Other

local stakeholder

Slovak Fishing Association – Poprad local organization 
HORAL Cycling Sports Club  

Hunting Association in Bor Spišská Teplica
Tourism Club in Spišské Bystré

international expert Forest Stewardship Council
national stakeholder Administration of Slovenský raj National Park 

local stakeholder
Village Mayor of Spišské Bystré
Village Mayor of Spišská Teplica 
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known also as Slovenský Raj. The eastern part of 
CSA is secluded from the above-mentioned range 
and is located in the southern part of the Levočské 
vrchy mountain range. In Nízke Tatry and Sloven-
ský raj, national parks were established; however, 
the former of them does not intersect the CSA 
borders. The Slovenský Raj National Park covers a 
substantial part of CSA. This national park is quite 
identical with Natura 2000 Site of Community Im-
portance Slovenský Raj, which was to be designated 
Natura 2000 Special Area of Conservation in 2013. 
The national park is buffered by a designated buffer 
zone, and the park together with this zone overlaps 
the Natura 2000 Special Protection Area Slovenský 
Raj. In the northern part of Levočské vrchy, Special 
Protection Area was designated this year. There are 
also several strict nature reserves in both parts of 
CSA, some of them in the national park, some of 
them outside. 

As for the state administration, the CSA belongs 
to two self-governing regions: Prešov and Košice.

The case study is focused on the forests of one 
specific owner in the area – PRO POPULO Poprad 
Ltd. This company was established by the Roman 
Catholic diocese in the town of Spišské Podhradie, 
the owner of the properties, in 1991. 

Total acreage of the above-mentioned forest 
properties is 12,450 ha. It was all in state ownership 
before 1989, the year when a change of the political 
system occurred. As an aftermath of these changes, 
the forest properties nationalized in the 1950s have 
started to be returned into hands of their original 
private owners. The forests of the study region are 
managed by 14 forest management plans with vari-
ous planning periods.

The long-term goal of the PRO POPULO Poprad 
Ltd. company is to ensure sustainable forest man-
agement based on the reasonable use of economic, 
ecological and social functions of forests. It is inter-
connected with a further improvement of the qual-
ity of life, biological diversity, forest health condition 
and the effective utilization of wood raw material. 
The forest managers from the PRO POPULO Po-
prad Ltd. company meet many of the needs of soci-
ety (forests properties are situated in the cadastre of  
25 municipalities) and cooperate with the representa-
tives from diverse organizations (local communities, 
tourist clubs, hunting and fishing associations), when 
it comes to set up for example forest footpaths, nature 
trails, biking trails, picnic areas or forest shelters, etc. 
The organisation structure of the PRO POPULO Po-
prad Ltd. is organised in the form of two-level man-

Fig. 1. The Goat Backs Moun-
tains case study area
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agement. The first – basic level of management con-
sists of 4 forest districts located in: Spišská Teplica, 
Spišské Bystré, Spišské Podhradie and Hranovnica. 
These represent primary organizational units struc-
tured directly under the company headquarters which 
represents the second management level. They carry 
out only forest production activities, manage forest 
districts and organize timber sale.

Game management represents a separated pro-
duction and economic cycle. The company has 
hunting rights in 4 approved hunting grounds (Kozí 
Kameň, Smrečiny, Hranovnické Pleso and Orlovec).

The PRO POPULO Poprad Ltd. company is also 
a member of the Forest Stewardship Council Slo-
vakia certification scheme, which promotes appro-
priate, socially beneficial, and economically viable 
management of the world’s forests.

RESULTS AND DISCUSSION

Timber production as an ES is primarily recog-
nized in commercial forests. Policy documents 
(such as National Forest Program – NFP; http://
www.forestportal.sk/lesne-hospodarstvo/politi-
ka-legislativa/narodna/Documents/nlp_sr.pdf) 
dealing with timber production are in general fo-
cused mainly on the restrictions of the use of this 
function and promotion of some of close-to-nature 
forestry principles, use of environmentally friendly 
technologies, etc. Timber production itself is grad-
ually losing support, for example forest managers 
are not encouraged to maximise the use of the pro-
duction potential, quite on the contrary, and some 
measures encourage them to waste it. There is only 
one partial exception from this trend – the declared 
support to the purchase of appropriate machinery 
and forest road building, which can be considered 
directly promoting timber production, despite the 
fact that these measures also pronounce environ-
mental friendliness of the technologies.

Slovak legislation and policies do not operate with 
the term “gravitational natural hazards”, but they 
acknowledge water, soil and avalanche protective 
functions. These functions form a substantial part of 
various policy documents, for example NFP, which 
promote “maximal functional efficiency” of protec-
tive forests by maintaining and enhancing their vital-
ity and stability as well as improvement of methods of 
identification, quantification and financial evaluation 
of protective functions of forests. Incidental fellings 
in (many times overmature) protective forests are be-
coming a serious problem and thus, measures mini-
mizing them are also promoted.

The issue of climate change mitigation is quite new 
and thus, in Slovakia, it has not been implemented 
into practice very comprehensively. Presently, it is 
rather in the stage of formulation of documents than 
in the stage of massive promotion of practical mea-
sures. These documents include NFP and its Action 
Plan (www.mpsr.sk/download.php?fID=286), Forest 
Development Strategy (http://www.forestportal.sk/
lesne-hospodarstvo/politika-legislativa/narodna/
Pages/strategia-rozvoja-lesnictva.aspx), Conception  
of the Agricultural Development – part Forestry 
(http://www.nlcsk.sk/files/1278.pdf ), Action Plan 
on Biomass Utilization (http://www.nlcsk.sk/nlc_
sk/papvpdsr/n5ndur/navrh-narodneho-programu-
-vyuzitia-potencialu-dreva-slovenskej-republiky.
aspx), National Program of Wood Potential Utiliza-
tion (http://www.nlcsk.sk/nlc_sk/papvpdsr/n5ndur/
navrh-narodneho-programu-vyuzitia-potencialu-
-dreva-slovenskej-republiky.aspx), and Rural De-
velopment Program (RDP, http://www.mpsr.sk/sk/
index.php?navID=47&sID=43&navID2=935) as a 
financial instrument (mainly support of afforesta-
tion of abandoned agricultural land). The prices of 
energy from renewable resources are subsidised and 
there are also subsidies for the construction of bio-
energy facilities. 

Biodiversity conservation is a matter of controversy 
between foresters and nature conservationists, or be-
tween two ministries – Ministry of Agriculture and 
Rural Development and Ministry of the Environment 
of the Slovak Republic. There was an attempt to merge 
these ministries, but the process was interrupted. For 
this reason, policy documents and legislation of both 
sectors are not sometimes fully compatible. However, 
forestry legislation refers to nature conservation leg-
islation and vice versa, in general it does not deal with 
nature conservation. Therefore, the main restrictions 
in this field are represented by Nature and Land-
scape Protection Act No. 543/2002 Coll. and related 
decrees, for example Degree No. 24/2003 Coll. Pro-
tected areas themselves are designated via separate 
legal norms. In the case study area it is for example 
the Ordinance of the Government of Slovak Republic 
No. 23/1988 Coll. on the Slovenský Raj National Park. 
It is necessary to add that in CSA, European direc-
tives (Natura 2000 – Birds Directive No. 79/409/EEC, 
and the Habitats Directive No. 92/43/EEC) play also 
a very important role. The results of the assessment 
by experts and stakeholders are presented in Table 3.

Timber production is considered as the most 
important ES because it is the most profit-making 
branch of the forest economy and due to exist-
ing steady demand for timber. Sustainable forest 
management in its principles assures the provi-



J. FOR. SCI., 62, 2016 (8): 380–387	 385

sion of other ESs which were well provided also in 
the past. The strategy proposed for the CSA is SO 
strategy which in our case means supporting tim-
ber production and multifunctional management. 
SO strategy reflects internal strengths of the local 
SWOT analysis and uses external opportunities. It 
means that all current advantages will be used to 
promote timber production and multifunctional 
forest management.

When supporting this ES, the production of tim-
ber could increase along with the climate change 
which can shorten the rotation period. This would 
also have positive effects on timber supply, ero-
sion control and carbon sequestration. Allocated 
resources from timber sales can be invested into 
tourism and social functions which will meet the 
societal requirements for forests.

For timber production the main strength lies in 
its availability thanks to efficient forest manage-
ment throughout the years. Existing producers 
(forest owners, enterprises) need to actively pro-
mote timber and timber products especially in the 
local public, although there is a steady demand for 
timber in this CSA. New innovative products could 
also promote timber utilization.

Erosion control is one of the forest management 
goals. Mountain regions are especially vulnerable 
to gravitational natural hazards, therefore the ex-
pectations and sensitivity of the local population 
are high towards protection and prevention.

The role of forests in climate change mitigation 
is inalienable. Supporting the timber production in 

terms of multifunctional forest management could 
increase the carbon storage capacity of mountain 
forests.

Nature conservation is of high societal interest. 
This ES is difficult to balance with timber produc-
tion. The solution would be the convergence of dif-
ferent opinions using communication and public 
relations work.

In order to achieve the proposed strategy, the 
following policy instruments are crucial: regula-
tory, economic and informational (Krott 2005; 
Šálka 2006). Regulatory instruments are sufficient 
to ensure the provision of the timber production 
ES. Forest Act No. 326/2005 Coll. enacts sustain-
able forest management as its main goal. The Act 
itself covers a large number of forest issues from 
the protection of forest resources through main 
forest management principles tailored to the nat-
ural conditions and society requirements, forest 
protection, state administration of forests, profes-
sional forest stewardship to public rights related 
to forests. Nature and Landscape Protection Act  
No. 543/2002 Coll. defines the categories of pro-
tected areas and levels of their protection, protec-
tion of selected species and habitats in unprotected 
landscape and state administration in the field of 
nature conservation. This Act is many times con-
sidered to be very restrictive to forestry, tourism 
and development. Some of its provisions are not 
compliant with the Forest Act.

Support to forest management and nature pro-
tection was reported via public financial instru-

Table 3. Final SWOT analysis for the case study area of the Goat Backs Mountains

Ecosystem 
service Strength Weakness Opportunity Threat

Timber pro-
duction

main profit-making branch 
of the forest economy (90%)

good technological back-
ground

uneven distribution  
of timber stocks  
(age and spatial)

steady demand for timber
development of new tim-
ber harvesting technolo-

gies

lack of timber stocks 
after previous disaster

Protection 
against gravita-
tional natural 
hazards

division of forest stands 
(slopes) by forest roads  

and outgoing forest com-
munications

unpredictability of natural 
processes (e.g. local tor-

rential rains)

maintaining the stability of 
forest stands disasters

The role of 
forests in 
climate change 
mitigation

young forest stands  
with mixed tree species 

composition

the progression of climate 
change is faster than the 
ability of forest managers 
to respond to it properly

utilization of close-to-nature 
(environmentally friendly) 

management practices
recovery measures after the 
processing of salvage felling

recovery measures cost 
much time and money

Nature conser-
vation and the 
maintenance of 
biodiversity

close-to-nature (environ-
mentally friendly)  

management principles

different opinions of 
professionals, managers 
and lay public on nature 

protection and biodiversity 
conservation

convergence of different 
opinions using communi-
cation and public relations 

work

change in society pri-
orities, radicalization of 

interest groups
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ments both on contractual and non-contractual ba-
sis. They are mainly measures from the Action Plan 
of NFP and RDP. There are some compensation 
mechanisms for management restrictions due to 
various reasons (nature conservation, recreation, 
and water protection) but are not often claimed 
due to high administrative burden. Therefore the 
introduction of payments for ecosystem services 
could present a suitable financial instrument for 
supporting timber production as the main ES pro-
vided. As there are not either public-private incen-
tives or private ones to support timber production 
or other ESs, the possibilities of local or regional 
companies willing to create new innovative prod-
ucts should be investigated.

Due to different opinions of foresters and na-
ture conservation activists the communication 
between these two groups should be improved. 
Informational instruments such as public rela-
tions should be promoted. The informational in-
struments targeted at the professional public and 
forest owners are sufficient. They are ensured via 
professional forest managers and public author-
ity (District Forest Office). The opinion of the lo-
cal public is very sensitive to forest management. 
There is a need to strengthen the public relations 
towards lay public (e.g. forest pedagogics, forestry 
days, etc.) and environmental groups (e.g. semi-
nars, conferences, etc.). Interest groups such as 
Forestry Chamber, Forest Owners Associations 
have an important role in information provision. 
As confirmed by other research there is a strong 
need to further develop the communication be-
tween the forestry sector and the general public 
in order to establish mutually acceptable relations 
(Lichý 2013).

From the forestry point of view forest manage-
ment plan (FMP) is regarded as a significant infor-
mational instrument which could also serve as a 
basis for conflict resolution between forestry and 
nature conservation, which is the case in western 
European countries (e.g. Kangas et al. 2008; Bru-
kas, Sallnäs 2011).

As regards governance systems, all experts and 
stakeholders from this CSA stated that intersec-
toral cooperation is either minimal or not estab-
lished at all. Forest management plans are an im-
portant governance instrument and could serve as 
a basis for cooperation of different actors. Public 
participation in FMP elaboration is relatively low 
in this CSA, but current legislation changes could 
lead to improvement because they gave forest own-
ers more freedom to decide on management op-
tions (Kulla et al. 2010; Sedmák et al. 2013).

CONCLUSIONS

Mountain forests belong to the most preserved 
ecosystem in Europe, and as such they are an ob-
ject of nature conservation in many cases. However, 
timber production still remains the main ES also in 
mountain regions, partly resulting from a high forest 
cover. This is evident from the results in the CSA.

Our results have shown that the soil and biodiver-
sity protection is considered equally important in 
mountain regions. This implies that timber produc-
tion and protection (water, soil, biodiversity, etc.) 
should not be opposing or conflicting in the imple-
mentation of multifunctional forest management.
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