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INTRODUCTION
Forests are identified as key landscape
elements for the provision of many environmental
services provided, such as flood regulation [1],
moderation of the urban climate [2], air pollution
reduction [3] and biodiversity conservation [4].
Worldwide, approximately 60% of the ecosystem
services are being degraded or used unsustainably,
including fresh water, capture fisheries, air and
water purification, and the regulation of regional
and local climate, natural hazards, and pests [5].
The full costs of the loss and degradation of these
ecosystem services are difficult to measure, but
the available evidence demonstrates that they are
substantial and growing. These trade-offs often
shift the costs of degradation from one group
of people to another or defer costs to future
generations (ibid.). For these reasons managing
forests is highly participatory, aiming to become
multifunctional and multidisciplinary, involve
experts from natural as well as social sciences, and
geared toward developing partnerships between
all stakeholders.
Alarming environmental changes, such
as extinction of species and environmental
degradation, encouraged scientists to begin
promoting the idea of services offered to humans
by biodiversity and natural systems in order to get
support for conservation [6]. In a highly influential
paper by Costanza et al. [7], they calculated the
economic value of 17 ecosystem services in order
to raise the importance of these issues. The concept
of ecosystem services is the way to communicate
societal dependence on ecological life support
systems [8].
With almost 63% of the land mass covered
by forest, Slovenia is the third most forested
country in Europe [9]. Consequently, forests are
an essential feature and a constituent of Slovenia’s
environment and hold a high protective and social
significance [10]. For a considerable length of time,
forest management was based on the paradigms
of sustainability, close-to-nature management
and multifunctionality, all of which have been
implemented through the hierarchically organized
system of forest management plans [11]. Until
recently, the main objective of forest management
e2
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was to secure sustainability of all forest ecosystems,
regardless of ownership and their productive roles,
ignoring the needs and preferences of the general
public as one of the main stakeholder groups
[12]. Given the great natural and socio-economic
diversity of forest conditions in Slovenia, the key for
ensuring sustainable forest management and the
multifunctional role of forests is the development
of a decentralized integrated approach (the
‘bottom-up approach’ and ‘multi-stakeholder
process’) [13]. Therefore, public participation in
the decision-making process should be introduced
in order to favour a dialog in civil society on all
forestry related topics (ibid.).
Despite immense natural capital and
ecosystem services that flow from it, only few
studies comprehensively address human attitudes
toward ecosystem services and values provided
by forests [14-18]. In order to make an informed
decision, forest managers need an understanding
of the benefits local residents would like the
resource to produce [18]. Lindemann-Matthies
with others [15] investigated the attitudes of
Chinese and Swiss people, both environmental
experts and laypersons, toward forest biodiversity
and ecosystem services. They found out that all
participants highly valued the forest ecosystem
services, especially the regulating and supporting
services. They also found out that city dwellers
and forest visitors placed more importance on the
regulating services, whereas environmental science
students and farmers placed more importance on
the provisioning services. Similarly, Gao with others
[14] found that ecosystem services were important
to local residents in Southeast China and were the
motivation to protect culturally important forests.
Participants especially valued cultural services
which they mostly use and benefit from in these
forests.
Knowing local people’s attitudes, taking into
account their needs, and respecting their opinions
should become a management priority for success
of conservational activities and sustainable use
of natural resources [19]. Schools should develop
students’ knowledge, attitudes and responsible
behaviour towards the environment and nature
[20] in order to improve the forestry related
decision-making processes in the future. Therefore,
© CFRI http://www.seefor.eu
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the aim of the present study was to investigate
attitudes of secondary school students toward
forest ecosystem services in NW Slovenia. The
main research questions were (a) how students
value different forest ecosystem services, (b) why
students visit forests, (c) does gender influence
valuation of ecosystem services and (d) how
frequency of experiences in the forest ecosystems
affect their valuations.

MATERIAL AND METHODS
Study Area
The study area of 2 200 km2 is located in
northwest of Slovenia, and includes municipalities within Tolmin Slovenian Forest Service
Regional Unit (Figure 1). The climate is subMediterranean in the southern part and sub
- Alpine in the northern part. The highly heterogeneous landscape con-sists of rivers, valleys,
hills, mountains and steep limestone walls.
The complex terrain ranges from 50 m above sea
level in the lowlands to the highest point in Slovenia
- mount Triglav (2 864 m). Forests cover 67% of
the area. Lamio orvalae-Fagetum praealpinum,
Enneaphyllo-Fagetum, Anemone-Fagetum, Larici-

Fagetum, Abieti-Fagetum dinaricum, ClematidiAbietetum,
Lycopodio-Abietetum,
FestucoAbietetum, Carici albae-Fagetum, Calamagrostido
variae-Fagetum, Seslerio-Ostryetum [21] are the
represented forest associations. According
most rep-resen-ted
to the forest management plans for the Tolmin
Regional Unit, the most important forest functions
are wood production, protection of soils, forest
stands and infrastructure, as well as recreation
and tourism [22]. This study area was chosen
because it well represents the diversity of forests
present in Alpine, Submediterranean and Dinaric
phytogeographical regions [23].

Sample
In fall 2013 and winter 2013-2014, first
and second year Slovenian students attending
randomly selected secondary schools in Vipava,
Ajdovščina and Nova Gorica were questioned
via a self-administered questionnaire (N = 410).
More than 90% of students from this study area
attend secondary schools in selected towns [24].
The sample consisted of 134 (32.7%) males and
276 (67.3%) females. Their average age was 15.64
years (SD = 0.59, Min = 15, Max = 18). At all data
collection steps, full anonymity was guaranteed to
the participants.

FIGURE 1. Polling area
© CFRI http://www.seefor.eu
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Design and Procedure
All selected secondary schools are situated
in Vipava valley and Goriška area in northwest
of Slovenia (Figure 1). Schools were contacted
by phone and later visited by a researcher, who
provided printed copies of the questionnaire and
instructions for teachers. Teachers conducted
questioning in the classrooms, at the beginning
of science or biology lessons.
The students were asked to complete a
questionnaire which allowed us to test for the
influence of gender and frequency of experiences
in the forest on attitudes toward forest
ecosystem services. Student’s attitudes toward
forest ecosystem services were investigated with
the help of 15 statements about provisioning
(A), regulating (B), cultural (C) and supporting
(D) services, as defined by the Millennium
Ecosystem Assessment [5]. Specific ecosystem
services are described in Table 2. The statements
were adopted from the study by LindemannMatthies with others [15] (for statements see
Table 1). For each service, students answered
on five-step Likert scales (1- unimportant, 2somewhat unimportant, 3- neither unimportant
nor important, 4- somewhat important and 5important) [25]. Five-step Likert scale was also
used to collect information about the frequency
of experiences in the forest (“How often do you
visit forests?”: 5- several times a week, 4- weekly,
3- twice a month, 2- monthly, 1- rarely). Students
also answered open-ended question asking them
to name their reasons for visiting the forests.
Their answers were then categorized as cultural,
provisioning, regulating or supporting services,
and the frequency of answers in each category
was calculated.

Data Analyses
Data entry and analysis was conducted using
the Statistical Package for the Social Sciences
(SPSS). ANOVA and Tukey post-hoc test were
used to analyze student’s attitudes toward
specific forest ecosystem services. Spearman’s
product moment correlation (rs) coefficient was
used for exploring the relationship between
attitudes toward forest ecosystem services and
the frequency of experiences in the forest. The
e38
4
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nonparametric Mann–Whitney (U) test was
used to test for significant gender differences in
attitudes toward forest ecosystem services.

RESULTS
Results show that not all forest ecosystem
services have the same importance to
secondary
school
students
(Figure
2)
(F = 45.88, p < 0.001). Multivariate testing of
differences between ecosystem services was
used (Supplementary material 1) - http://www.
seefor.eu/supp_material/torkar_et_al_1.pdf..)
In general, students placed the highest importance on supporting services; especially on the
value of forests as habitats for animal and plant
species (D1, D2). The value they placed on forests as
habitats for mushrooms is significantly lower than
that for animals and plants. They also placed high
importance on regulating services. Importance of
forests for the production of clean air is especially
emphasized. Surprisingly, they placed a lower
importance on provisioning services compared to
supporting and regulating services. Importance of
the forest for food production was significantly
lower to students compared to the role forests
play in wood and fuel production. The students
placed the lowest importance on cultural services.
The lowest score was placed on the aesthetic value,
which the students ranked significantly lower than
the other three cultural services of forests.
Students were asked how frequently they visit
forests (Figure 3). Half of the students visit forests
weekly or multiple times a week. The reasons for
visiting forests were divided into four categories
of ecosystem services: provisioning, regulating,
cultural and supportive. The main reasons for
visiting the forests fall into the category “cultural
services” (f = 343); most of these students use
forests for walking, running and relaxation. In
the category “provisioning services” (f = 30) students mentioned logging and mushroom picking.
Fresh air is the only reason for visiting forests in
the category “regulating services” (f = 29). In the
category “supportive services” (f = 10) students
mentioned observation of nature, animals and
plants.
© CFRI http://www.seefor.eu
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FIGURE 2. Importance of ecosystem services, assigned
by students to forests: provisioning (A), regulating
(B), cultural (C) and supporting (D) services. Specific
ecosystem services are described in Table 1.

FIGURE 3. Students’ frequency of experiences in
forests.

Students with more frequent experiences
in forest placed more importance on cultural
services; they especially recognized the value
of forests as a place to be physically active, to

exercise, and for relaxation and deep thinking
(Table 1). They also placed more importance on
regulating services, especially for production of
clean water and air. More frequent forest visitors

Frequency

TABLE 1. Influence of student’s frequency of experiences in forest has on the importance assigned
to forest ecosystem services.
Code

rs
rs

Produces timber

A1

-0.047

Produces food

A2

0.100*

Produces fuel

A3

-0.012

Regulates the climate

B1

0.107*

Protects against natural hazards

B2

0.002

Produces clean water

B3

0.126*

Soil production

B4

0.078

Produces clean air

B5

0.102*

Is a place for exercise

C1

0.260**

Is a place for relaxation and deep thinking

C2

0.175**

Is a place for physical activities

C3

0.156**

Is a place of aesthetic value

C4

0.043

Habitat for animal species

D1

0.087

Habitat for plant species

D2

0.047

Habitat for mushroom species

D3

0.017

Forest ecosystem services
Provisioning services

Regulating services

Cultural services

Supporting services

* α = 0.05, ** α = 0.01
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TABLE 2. Influence of student’s gender on the importance assigned to forest ecosystem services.
Forest ecosystem services
Provisioning
services

Produces timber
Produces food
Produces fuel

Regulating
services

Regulates the climate
Protects against natural
hazards
Produces clean water

Soil production
Produces clean air
Cultural
services

Is a place for exercise
Is a place for relaxation
and deep thinking
Is a place for physicalsport activities
Is a place of aesthetic
value

Supporting
services

Habitat for animal
species
Habitat for plant species
Habitat for mushroom
species

Code

Gender

Mean

SD

U

p-value

A1

female

4.27

0.70

18098.50

0.852

male

4.26

0.79

female

3.96

0.91

16583.50

0.107

male

3.77

1.05

female

4.37

0.71

18194.00

0.871

male

4.34

0.76

female

4.53

0.64

17425.50

0.534

male

4.47

0.69

female

4.44

0.68

16873.00

0.306

male

4.37

0.70

female

4.64

0.64

15970.50

0.074

male

4.53

0.66

female

4.31

0.65

17177,50

0.759

male

4.22

0.87

female

4.86

0.39

18033.00

0.487

male

4,84

0,38

female

4.14

0.70

16732.50

0.128

male

3.94

0.96

female

4.22

0.79

15501.00

0.005**

male

3.91

1.03

female

4.12

0.76

17446.00

0.445

male

4,01

0,95

female

3.81

0.86

17965.50

0.960

male

3.73

1.12

female

4.89

0.33

17279.00

0.064

male

4.78

0.55

female

4.82

0.47

18107.50

0.590

male

4.80

0.47

female

4.41

0.78

18045.00

0.657

male

4.34

0.88

A2
A3
B1

B2

B3

B4
B5

C1

C2

C3

C4

D1

D2

D3

* α = 0.05, ** α = 0.01
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also recognized importance of forest for food
production. However, there were no significant
differences in students’ attitudes for supporting
services, like the value of forest as habitat for
animals and plants.
The importance assigned to forest as a place
for relaxation and deep thinking in the group of
female students was significantly higher than the
group of male students (U = 15501, p = 0.004)
(Table 2). Other gender differences were not
significant.

DISCUSSION
Students acknowledged the high benefits of
ecosystem services provided by forests. Results
confirm that concept of ecosystem services is an
effective means of communication stressing our
dependence on ecological life support systems
[8].
Interestingly, they placed the highest
importance on supporting and regulating
ecosystem services and the lowest on cultural
services, even though the most frequent reasons
for their visiting of the forests were cultural
services (e.g. walking, running, relaxation).
Result is contradictory to findings by Gao with
others [14], where a local residents in SE China
highly valued forest cultural services. However,
in the study focusing on trade-offs between
fire prevention and provision of some forest
ecosystem services (e.g. recreation, water
purification, animal and plant diversity) was
found that water purification (i.e. regulating
service) followed by animal and plant diversity
were considered as the most important for
the welfare of the Slovenian population [12].
In addition, policy and decision makers from
Slovenia recognized watershed function, water
purification and air purification (referring to
regulating services in the present study) as the
most important ecosystem services, followed by
wildlife and biodiversity protection (referring to
supporting services in the present study) [13].
Present study shows that students with more
frequent visits to forests have higher valuations
of cultural services, which could be explained
© CFRI http://www.seefor.eu

by place attachment theory [26]. This theory
describes a functional attachment to a specific
place that can influence the perception of
social and environmental site conditions [27]. In
addition, more frequent presence in the forests
positively influenced on students’ valuations of
regulating services and food production provided
by forests. Explanation could be that the human
experiences in natural environments contributes
to ecological literacy and more complex
assessment of the environmental properties and
changes [28].
Some empirical studies confirm that females
were more supportive of the environment and
nature then males [e.g. 29, 30] while others
indicate a more protective stance among men
than women or lack of a substantial association
in the vast majority of cases [e.g. 31, 32]. In our
study gender differences were not significant
except in the valuation of forest as a place for
relaxation and deep thinking, where female
students were more supportive than male
students.

CONCLUSIONS
Findings of the study could be summarized
into three main conclusions: a) students placed
the highest importance on forest ecosystem
supporting and regulating services, particularly
production of clean air and water and habitat
for animal and plant species; b) students visit
forests mainly for recreation purposes; c) gender
influenced only the evaluation of forest as a place
for relaxation and deep thinking, whereas female
students put a higher value on those services and
that d) more frequent visits to forest positively
influenced students’ attitudes toward cultural
services.
Forest managers are facing challenges
in balancing the demands for forest social
services raised by the general public and forest
productive services in Central and South-east
Europe today [13]. The results of the study
show that supporting (e.g. habitat for animal
and plant species) and regulating (e.g. clean
air production) services in forest management
SEEFOR
SEEFOR 55 (1):
(1): 35-43
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should be particularly emphasised, as shown
TORKAR
VERLIČet
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VILHAR
also byG,
Mavsar
[12] Uand Vuletić et al. [13].
Caution should be exercised in generalizing the
results of this study, because only secondary
should be particularly emphasised, as shown
school students from one region in Slovenia
also by Mavsar et al. [12] and Vuletić et al. [13].
were considered. Nevertheless, the findings and
Caution should be exercised in generalizing the
methodological approach could be a useful basis
results of this study, because only secondary
for the further research of people’s attitudes
school students from one region in Slovenia
towards forests and its management.
were considered. Nevertheless, the findings and
methodological approach could be a useful basis
for the further research of people’s attitudes
towards forests and its management.
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