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Abstract - Understanding people’s perceptions and preferences towards forest stand characteristics can bring many benefits to
forest managers in the short term. This study aims to identify and compare people’s perception and preferences of forest stand
characteristics in Trentino province (ltaly) and Rakhiv region (Ukraine). These regions were chosen as study areas for two main
reasons: both are in mountain areas and local communities are strictly dependent on the forest resource. Data were collected
through a questionnaire administered to a sample of local people. The collected data were statistically analysed to highlight the
preferred type of forests related to different stand characteristics. The results of comparative analysis confirmed the importance of
socio-demographic characteristics in shaping respondents’ preferences. The results show that respondents in both case studies
prefer mixed forests with a random distribution of trees with different diameter sizes. However, respondents from Trentino province
prefer open forests, while respondents from Rakhiv region prefer closed one. The present study increased the level of knowledge
about people’s preferences in Italy and Ukraine for different forest stand characteristics. This information can be used by decision
makers (forest managers and planners) to improve the recreational attractiveness of forest stands.

Keywords - analysis of perceptions; participatory forest management; questionnaire survey; Trentino province (ltaly); Rakhiv

region (Ukraine).

Introduction

In the last century, the multifaceted phenomenon
of climate change and increasing human pressure
on natural resources questioned previous forest
management paradigms and now it requires holistic
and critical thinking and decision-making in actions
(Rockstrom et al. 2009, Steffen et al. 2015, Waters et
al. 2016). In conditions of increasing likelihood and
impact of environmental risks (e.g., extreme weath-
er events, failure of climate-change mitigation and
adaptation, major biodiversity loss and ecosystem
collapse, major natural disasters) (The Global Risks
Report, 2018), the adaptive complexity in forest
management and silviculture (Fahey et al. 2018) has
become an objective to mitigate, adapt and promote
a forest ecosystem resilience to perturbations. The
adaptive complexity in silviculture has coincided
with a recognition among scientists and practition-
ers of the necessity of applying a multi-functional
forest management planning (Paletto et al. 2012a)
based on public participation (Cantiani 2012, Palet-
to et al. 2015, Pelyukh et al. 2018) because it can
increase the social acceptance of the decisions and
reduce conflicts among forest users.

In this context, it is important to understand
and analyze people’s perceptions and preferences,
and local knowledge to support decision makers

in the sustainable forest management and mainte-
nance of forest resources use in an effective way
(Lewis and Sheppard 2005, Sigak 2011, Zahvoyska
2014, Nijnik et al. 2017). People’s preferences for
forest stand characteristics can be defined as the
degree to which a person prefers a feature rather
than other features (Sheppard and Meitner 2005). In
the last two decades, some studies have provided
insight into individual values towards main forests
stand characteristics, such as tree species composi-
tion, horizontal and vertical stand structure, canopy
cover and deadwood distribution (Tahvanainen et
al. 2001, Tyrviinen et al. 2003, Edwards et al. 2012,
Paletto et al. 2013, Jankovska et al. 2014, Pastorella
et al. 2014, Pelyukh and Zahvoyska 2018).
Moreover, being aware of people’s perceptions
and preferences regarding the forest stand charac-
teristics is important for designing and implement-
ing management decisions (Jensen and Koch 1998,
Lee 2001, Cantiani et al. 2002, Heer et al. 2003, Ed-
wards et al 2012, Zahvoyska and Bas 2013). This
aspect is particularly significant in fragile moun-
tain areas characterized by a strong relationship
between society and natural resources such as
the Alps and the Carpathians. The Italian Alps and
the Ukrainian Carpathians are characterized by a
strong link between local communities and forests
(Notaro and Paletto 2011, Soloviy and Melnyko-
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vych 2014, Melnykovych et al. 2018).

Understanding the people’s beliefs and percep-
tions about forest stand characteristics is a key
factor in the success and attractiveness of planned
activities (Mill et al. 2007, Zahvoyska et al. 2017).
Given these considerations, the aim of the present
study is to increase knowledge about people’s pref-
erences for different forest stand characteristics to
overcome the current knowledge gap and provide
key information for decision makers which could
help in increasing recreational attractiveness of for-
est stands.

Materials and methods

Study area

People’s perceptions and preferences regarding
forest stand characteristics were investigated in two
study areas (Fig. 1): Trentino province (Italy) and
Rakhiv region (Ukraine). These regions were cho-
sen as study areas for two reasons: both are located
in mountain areas and local communities are strict-
ly dependent on the forest goods and ecosystem
services. The Trentino province (46° 04’ 00"N; 11°
07 00’E) - located in the Italian Alps (North-East of
Italy) - has a population of 539,175 inhabitants and
a total land area of 6,207 km? (density of 86.9 inh./
km?). The altitude of Trentino is between 65 m and
more than 3000 m a.s.l. with around 70.0% of total
land area located above 1500 m a.s.l. The main town
in this Italian province is the Trento municipality
characterized by a population of 114,236 inhabitants
(density of 723 inh./km?) divided into 12 districts. In

-

Figure 1 - The geographical location of study areas.

the Trentino province, the forest area covers 63.0%
of total land area (390,463 ha) and most forests are
public (76.0%), while private forests cover the re-
maining 24.0%. The main forest types are Norway
spruce (Picea abies (L.) Karst.) forests with 32.0%

of forest area, followed by European beech (Fagus
sylvatica L.) forests with 14.0% and European larch
(Lariz decidua Mill.) forests with 13.0% (Odasso
et al. 2018). The forest management is based on
the close-to-nature principles and all public and
common forests are managed through a forest unit
management plan. The total growing stock is esti-
mated in 60,000,000 m? of which 475,392 m? yr are
harvested annually (around 50% of annual volume
increment) (Gandolfo and Comin 2017).

Rakhiv region (48° 3’ 24.72”; 24° 11’ 48.75”) is
located in the South-East of the Transcarpathian
oblast, in the Ukrainian Carpathians. The altitude of
Rakhiv region is between 500 m and 2,061 m a.s.l.,
the climate is temperate-continental in the lower
parts, cold and wet in the upper ones. Rakhiv region
occupies 1,892 km?, with a population of 93,053 in-
habitants (population density of 49 inh./km?). Popu-
lation of Rakhiv region mostly live in the rural area
(57.8% of the total) and characterized by a high eco-
nomic and socio-cultural dependence on forest re-
sources. Forests in the Rakhiv region cover 125,800
ha (66.5%) represented mainly by highly productive
stands of Norway spruce (Picea abies (L.) Karst.),
European beech (Fagus sylvatica L.), Silver fir (Ab-
ies alba Mill.) and in mixture with valuable species
such as Sycamore maple (Acer pseudoplatanus L.),
Elm (Ulmus glabra Huds.), European ash (Fraxi-
nus excelsior L.) and others (Oliynyk et al. 2015).
78.5% of the total forest area belongs to different
categories of protection zones and 21.5% belongs to
the commercial forest category. The forest manage-
ment is based on the close-to-nature principles al-
though clear cutting is also carried out. All forests in
the territory of Rakhiv region are managed through
a forest unit management plan which is renewed ev-
ery 10 years. The average growing stock of forests is
370 m? ha'. The current annual increment of Rakhiv
region forests is 6.0 m? ha'! yr.

Survey

In this study, people’s perceptions and prefer-
ences towards forest stand characteristics were col-
lected through a questionnaire survey. A structured
questionnaire was administered to a sample of the
population in both study areas.

The questionnaire was structured in 10 ques-
tions and divided into two thematic sessions. The
questionnaire was divided into thematic sections in
order to avoid the fatigue of respondents (Nielsen
et al. 2007). The first thematic session focused on
the personal information of respondents such as
gender, age, level of education, place of residence
(location). The second thematic session dealt with
people’s perceptions regarding forest stand charac-
teristics as well as the recreational attractiveness of
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Table 1- Survey questions about forest stand characteristics.

Question

Type of question

Answer option

1.What kind of tree species do you prefer in
a forest?

Single choice question

1. Broadleaf forest with less than 20.0% conifer trees
2. Conifer forest with less than 20.0% broadleaf trees
3. Mixed forest

2.Which kind of forest structure do you
prefer?

Single choice question

1. Regular distribution of trees in the space; trees with
similar diameters and heights

2. Random distribution of trees in the space; trees
with similar diameters and heights

3. Random distribution of trees in the space; trees
with a variety of diameters and heights

3.Do you prefer open or closed forest?

Single choice question D)

—_

. Open forest (10.0-40.0% canopy cover)
. Closed forest (more than 40% canopy cover)

Specifying level of importance using
10-point Likert scale
(1 = very low importance,
10 = very high importance)

4.In your opinion, what kind of recreational
resources do you find important in a forest?

. Paths

. Picnic benches and tables and barbecues
. Fitness trails and sports equipment

. Panoramic views

. Food vendors

. Unspoiled nature

. Parking areas

Specifying level of importance using
(1 = very low importance,
10 = very high importance)

5.What goods and services do you look for
in a forest?

. Hiking and trekking

. Hunting activities

. Sporting activities

. Cultural heritage

. Relaxation

. Landscape contemplation

. Naturalness

. Timber and firewood harvesting

. Harvesting of nonwood forest products (edible
nuts, berries, fruits, mushrooms, herbs, spices and
condiments, aromatic plants)

1
2
3
4
5
6
7
8. Places of historical and religious interest
1
2
3
4
5
6
7
8

©

a forest.

People’s perceptions of forest stand characteris-
tics were tested considering three main macro-char-
acteristics: tree species composition, forest struc-
ture and canopy openness (Tab. 1).

The following two questions focused on percep-
tions of recreational infrastructures in a forest and
forest goods and services. To rate the importance,
we proposed our respondents to use a 10-point
Likert scale format (from 1 = very low to 10 = very
high value) (Likert 1932). All questions were short,
simple and realistic to minimize the time needed to
fill in the questionnaire and thus motivate respon-
dents to do so.

The survey was focused on local people (resi-
dents) because its main objective was to investigate
the preferences of individuals belonging to the same
community and living in the mountain area. There-
fore, tourists were not considered in this study.

In the Trentino province, the questionnaire was
administered to a sample of residents of the Trento
municipality. The respondents were asked to return
the completed questionnaire within six weeks and
were given three options - return by mail, hand deliv-
er to a prearranged collection center, or have collect-
ed (by appointment) by survey staff - to maximize the
number of completed questionnaires. The question-
naire was administered in the Trentino province from

November 2005 to June 2006 (8 months).

In the Rakhiv region, the questionnaire was
administered to a sample of respondents in the
period from 16 to 30 April 2018 (two weeks). The
sample of respondents was sized considering the
main social-demographic characteristics of the Ra-
khiv region such as the gender, age, residence. The
questionnaire was administered face-to-face to re-
spondents by a single interviewer. This administra-
tion system was chosen because the face-to-face ad-
ministration could provide a higher response rate,
higher quality of data acquired and a better opportu-
nity to explain the questions unclear to respondents
(De Leeuw 1992, Goyder 1985).

Data analysis

The collected data were statistically processed by
study areas considering the following variables: gen-
der, age, level of education, location, and study area.
To test the differences among the groups the * test
was used. The data collected using Likert scale re-
sponse format were statistically compared using the
Kruskal-Wallis and Mann-Whitney non-parametric
tests to highlight the influence of socio-demographic
characteristics of respondents on their answers.

The non-parametric Kruskal-Wallis test assesses
for statistically significant differences on a contin-
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Table 2 - Socio-demographic characteristics of respondents in the two study areas.

Characteristics Trentino province (ltaly) Rakhiv region (Ukraine) Total
n % n % n %
Gender: 346 308 654 58.0
Male 232 67.0 147 47.7 379 42.0
Female 114 33.0 161 52.3 275
Age: 344 308 652
18-35 years old 48 14.0 57 18.5 105 16.1
36-55 years old 139 40.4 123 39.9 262 40.2
56-75 years old 120 34.9 99 32.2 219 33.6
>75 years old 37 10.7 29 9.4 66 10.1
Level of education: 341 308 649
None 4 1.2 2 0.7 6 0.9
Elementary school 109 32.0 22 71 131 20.2
High school 158 46.3 123 39.9 281 43.3
University or post-University degree 70 20.5 161 52.3 231 35.6
Residence: 318 308 626
Urban area 244 76.7 122 39.6 366 58.5
Rural area 74 23.3 186 60.4 260 415
uous dependent variable by a grouping by values Results

of the independent variable (with three or more
groups). In this research, the non-parametric Kru-
skal-Wallis test was applied to determine the statis-
tically significant differences based on respondents’
age and level of education.

The Mann-Whitney U test is used to compare
differences between two independent groups when
the dependent variable is either ordinal or continu-
ous, but not normally distributed. In this study, the
non-parametric Mann-Whitney U test was used to
determine the statistically significant differences by
gender and location.

All statistical analysis of collected data was car-
ried out using XLStat 2012.

Closed forest
17,60%

14,94%
Open forest

Crown cover density

|

Random distribution of trees with varying diameters

Random distribution of trees with similar diameters

Forest age structure

20,13%
13.40%

Regular distribution of trees with similar diameters

Mixed forest

Conifer forest

6.49%
6.20%

Forest tree composition

Broadleaf forest

0,00% 20,00%

|

26,62%
28%

28,20%

A total of 654 questionnaires were collected in
the two study areas: 346 in the Trentino province
and 308 in the Rakhiv region. The response rate was
very different in the two study areas due to the ad-
ministration system adopted: 100% in Rakhiv region
and 35% in Trentino province. The main socio-demo-
graphic characteristics of the respondents by study
areas are reported in Table 2.

Regarding the gender, 379 respondents are men
(58.0%) and 275 respondents are women (42.0%).
The percentage of women in the Rakhiv region is
higher than the one in the Trentino province (52.3%
vs. 33.0%). Most respondents from Trentino prov-
ince live in the urban area of Trento municipality

85,06%

82,40%

53,25%
58,60%

m Rakhiv region
H Trentino province

54,55%

65,60%

38,96%

40,00% 60,00% 80,00% 100,00%

Figure 2 - Perception of forest stand characteristics by respondents from Trentino province and Rakhiv region respondents.
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Figure 3 - Stated preferences concerning importance of recreational

resources in forests by Trentino province and Rakhiv
region respondents

Note. Values present the mean of scores on a 10-point
scale.

(76.7%), while the most respondents from Rakhiv
region (60.4%) live in the rural area. The results con-
cerning age of respondents show that the mean val-
ues are close for the two study areas. In both case
studies, the majority of respondents have an age be-
tween 36 and 55 years old (40.4% in Trentino prov-
ince and 39.9% in Rakhiv region).

The results concerning the level of education in-
dicate a quite high degree in both study areas: 46.3%
in Trentino province and 39.9% in Rakhiv region
have a high school diploma and 20.5% in Trentino
province and 52.3% in Rakhiv region have a univer-
sity or post-university degree.

In both study areas, respondents assigned a
higher preference for mixed forests (65.6% in Tren-
tino province and 54.6% in Rakhiv region) (Fig. 2).
In addition, women showed a greater preference for
mixed forests (71.6% in Trentino province and 57.8%
in Rakhiv region) than men (62.7% in Trento prov-
ince and 51.0% in Rakhiv region). However, the
test shows no statistical differences between male
and female in both case studies.

Investigating people’s preferences for tree spe-
cies composition, the results show that Italian
young people (18-35 years old) preferred broadleaf
forests (14.6%) more than other age groups (5.9% for
ages 36-55, 3.4% for ages 5675, and 5.4% for ages
over 75), while Ukrainian young people showed the
smallest preference regarding these forests (3.5%).
The highest preference for broadleaf forests in Ra-
khiv region was expressed by respondents 36-55
years old (13.8%). Interesting that in both regions
elder people preferred conifer forests (43.2% in
Trentino province and 55.2% in Rakhiv region). A
statistically significant difference for tree species
composition among the age groups was observed
in both Trentino province ()’ test: p=0.003, 0=0.05)
and Rakhiv region (3 test: p=0.001, a.=0.05).

The majority of the respondents expressed a
preference for a random distribution of trees in the
space with varying diameters (58.6% in Trentino
province and 53.2% in Rakhiv region) (Fig. 2). Again,
for both regions a statistically significant difference
between men and women was identified, with wom-
en showing a stronger preference for uneven-aged
forests in Trentino province (y%* test: p=0.045,
0=0.05) and Rakhiv region (* test: p=0.005, a=0.05).

The results concerning the preference regard-
ing open vs. closed forest (canopy openness) show
that Italian respondents (82.4%) prefer open forest
(less than 40.0% of canopy cover), while Ukrainian
respondents (85.1%) prefer closed forest (more than
40.0% of canopy cover) (Fig. 2). Taking into consid-
eration the gender, the results also show a great dif-
ference between the two study areas. Italian women
show an even higher preference for open forests
than men (y? test: p=0.048, 0=0.05). Ukrainian men
prefer closed forest higher than women (y* test:
p=0.344, 0=0.05). The 7 test showed no statistically
significant differences concerning canopy openness
preference for age and location.

According to respondents’ assessment of recre-
ation infrastructures using a 10-point Likert scale,
the most important recreational aspects for resi-
dents in the Trentino province are unspoiled nature
(mean=9.34), panoramic views (7.85), and paths
(7.85), while for residents in the Rakhiv region the
most important recreational aspects are places of
historical and religious interest (mean=8.09), picnic
benches/tables and barbecue areas (7.58), and un-
spoiled nature (7.31) (Fig.3).

Respondents from both study areas indicate
that the less important aspects are: fitness trails and
sports equipment (mean value of 3.78 in Trentino
province and of 5.61 in Rakhiv region), parking are-
as (3.63 and 4.90) and food vendors (4.69 and 4.40).
Observing the data by socio-demographic charac-
teristics of respondents, the results concerning the
recreational infrastructures show small differences
within the same study area (Tab. 3). In Rakhiv re-
gion, the people living in rural areas assigned a high-
er importance to unspoiled nature rather than peo-
ple living in urban areas. In the Trentino province,
paths are considered more important by women
and older people (56-75 years old, and more than 75
years old) than by men and young people.

Regarding goods and ecosystem services pro-
vided by forests to society, respondents in Trentino
province ranked naturalness (mean=8.86), hiking
and relaxation (8.84 each) as the most important,
while respondents in Rakhiv region assigned the
highest values to relaxation (mean=8.69), cultural
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Table 3 - Top three highly preferred recreational resources in forests for respondents from the two study areas (mean value).

Characteristics Trentino province (ltaly Rakhiv region (Ukraine)
Unspoiled nature (9.35) Historical and religious interest (8.20)
Male Food vendors (7.87) Picnic benches, table and barbecues (7.39)
Gender- Paths (7.55) Unspoiled nature (7.34)
' Unspoiled nature (9.33) Historical and religious interest (8.09)
Female Paths (8.40) Picnic benches, table and barbecues (7.58)
Food vendors (7.81) Unspoiled nature (7.31)
Unspoiled nature (9.50) Historical and religious interest (8.08)
18-35 years old Food vendors (7.67) Picnic benches, table and barbecues (7.6)
Paths (7.00) Unspoiled nature (7.31)
Unspoiled nature (9.37) Historical and religious interest (8.09)
36-55 years old Food vendors (8.04) Picnic benches, table and barbecues (7.58)
Age: Paths (7.72) Unspoiled nature (7.31)
ge: Unspoiled nature (9.22) Historical and religious interest (8.09)
56-75 years old Paths (8.23) Picnic benches, table and barbecues (7.58)
Food vendors (7.68) Unspoiled nature (7.31)
Unspoiled nature (9.42) Historical and religious interest (8.09)
>75 years old Paths (8.28) Picnic benches, table and barbecues (7.57)
Food vendors (8.00) Unspoiled nature (7.30)

Unspoiled nature (10.00)

Historical and religious interest (7.5)

None Food vendors (9.75) Parking area (6.5)
Paths (8.50) Unspoiled nature and food vendors (5.5)
Unspoiled nature (9.24) Historical and religious interest (8.64)
Elementary school Paths (8.04) Unspoiled nature (7.64)

Food vendors (7.76)

Panoramic view (6.82)

Level of education:

High school

Unspoiled nature(9.43)
Paths (7.82)
Food vendors (7.81)

Historical and religious interest (7.3)
Picnic benches, table and barbecues (7.8)
Unspoiled nature (7.31)

University or post-
University degree

Unspoiled nature (9.26)
Food vendors (7.91)

Picnic benches, table and barbecues (7.63)
Panoramic view (7.47)

Paths (7.44) Unspoiled nature (7.29)
Unspoiled nature (9.33) Historical and religious interest (8.09)
Urban area Paths (7.87) Picnic benches, table and barbecues (7.58)
. Food vendors (7.81) Unspoiled nature (7.31)
Residence: - — P
Unspoiled nature (9.27) Historical and religious interest (8.28)
Rural area Food vendors (8.17) Unspoiled nature (7.47)

Paths (7.99)

Picnic benches, table and barbecues (7.40)

heritage (8.20) and harvesting of non-wood forest
products (8.11) (Fig. 4).

Respondents from Trentino province estimated
the importance of harvesting of timber, firewood,
and nonwood forest products, sporting and hunt-
ing activities lower than respondents from Rakhiv
region. The least important for respondents from
both study areas is hunting activities (mean=0.66
and 4.49).

Observing the data by socio-demographic char-
acteristics of respondents, the results concerning
the ecosystem services provided by forests show
small differences within the same study area (Tab.
4). The non-parametric Kruskal-Wallis test found
no statistically significant differences regarding
age in both case studies. Concerning the level of
education, a statistically significant difference
was found for naturalness (p=0.009, a=0.01) and
nonwood forest products (p=0.001, a=0.01) in the
Trentino province. In the Rakhiv region a statisti-
cally significant difference was found for the level
of education with regard to three forest goods and
services: sporting activities (p<0.0001, a=0.01),
cultural heritage (p=0.002, 0=0.01) and landscape
contemplation (p=0.004, a=0.01). Results in both
study areas show that unlike those with a tertiary

education, people with lower levels of education as-
signed a higher value to all services.

The non-parametric Mann—Whitney test found
a statistically significant difference for gender in
answers of Trentino province respondents: wom-
en expressed a preference for hiking and trekking
(p=0.002, 0.=0.01); men expressed one for hunting
activities (p=0.000, 0=0.01) and in Rakhiv region:
men expressed a preference for hiking and trekking
(p= 0.003, a= 0.01), hunting activities (p= <0.0001,
o= 0.01), relaxation (p= <0.0001, o= 0.01) and land-
scape contemplation (p= <0.0001, o= 0.01).

With regard to the location, a statistically signif-
icant difference was observed in answers of Rakh-
iv region respondents: rural inhabitants preferred
forest goods and services related to the direct use
such as hunting activities (p=0.005, a=0.01), cultur-
al heritage (p=0.002, .=0.01), timber and firewood
harvesting (p<0.0001, a=0.01) and harvesting of
non-wood forest products (p<0.0001, a=0.01).
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Table 4 - Top three highly preferred forest goods and services for respondents from the two study areas (mean value).

Characteristics Trentino province (ltaly Rakhiv region (Ukraine)
Naturalness (8.79) Relaxation (8.69)
Male Relaxation (8.73) Cultural heritage (8.20)
Gender: Landscape contemplation (8.66) Nonwood forest products (8.13)
' Hiking and trekking (9.29) Relaxation (8.64)
Female Naturalness (9.29) Nonwood forest products (8.38)
Relaxation (9.07) Cultural heritage (8.33)
Landscape contemplation (8.96) Relaxation (8.68)
18-35 years old Naturalness (8.83) Cultural heritage (8.19)
Relaxation (8.75) Nonwood forest products (8.15)
Naturalness (8.81) Relaxation (8.68)
36-55 years old Landscape contemplation (8.76) Cultural heritage (8.19)
Ade: Relaxation (8.74) Nonwood forest products (8.13)
ge: Naturalness (9.19) Relaxation (8.68)
56-75 years old Relaxation (9.10) Cultural heritage (8.19)

Hiking and trekking (9.05)

Nonwood forest products (8.12)

>75 years old

Naturalness (8.97)
Hiking and trekking (8.73)
Landscape contemplation (8.67)

Relaxation (8.69)
Cultural heritage (8.20)
Nonwood forest products (8.14)

None

Landscape contemplation (9.00)
Nonwood forest products (8.25)
Naturalness (8.00)

Cultural heritage (8.50)
Relaxation (8.00)
Timber and firewood harvesting (7.50)

Elementary school

Naturalness (9.04)
Hiking and trekking (8.87)
Landscape contemplation (8.82)

Relaxation (9.45)
Cultural heritage (9.32)
Landscape contemplation (8.86)

Level of education:

High school

Naturalness (9.09)
Relaxation (9.00)
Hiking and trekking (8.92)

Relaxation (8.61)
Nonwood forest products (8.40)
Cultural heritage (8.13)

University or post-

Hiking and trekking (8.71)
Relaxation (8.64)

Relaxation (8.64)
Nonwood forest products (7.88)

University degree Naturalness (8.56) Cultural heritage (8.1)
Hiking and trekking (8.94) Relaxation (8.68)
Urban area Naturalness (8.94) Cultural heritage (8.19)
Residence: Relaxation (8.81) Nonwood forest products (8.13)
' Landscape contemplation (8.93) Nonwood forest products (8.78)
Rural area Naturalness (8.92) Relaxation (8.76)
Relaxation (8.85) Cultural heritage (8.45)
Discussion choosing a resting place was the size of trees, and

In the international literature, studies on peo-
ple’s preferences towards tree species composition,
conducted in different cultural and environmental
contexts, show a high heterogeneity in the prefer-
ences. However, a common point for all studies is
that European people prefers mixed forests (Gun-
dersen and Frivold 2008, Paletto et al. 2013, Pa-
storella et al. 2014, Giergiczny et al. 2015, Grilli et
al. 2016, Filyushkina et al. 2017) and willingness to
pay for visiting mixed forests is higher compared to
pure conifer forests or broadleaf forests (Grilli et al.
2014). The results of our study confirm that people
from both study areas prefer mixed forests.

Ribe (1989), Gundersen and Frivold (2008), Tah-
vanainen et al. (2011), Edwards et al. (2012) showed
that forest age structure is an important forest char-
acteristic. Gundersen and Frivold (2008), analyzing
the results of 53 surveys of the Finnish, Swedish,
and Norwegian residents’ preferences towards
forest landscapes, found that the tree size (diam-
eter and height) is an important forest stand char-
acteristic too. Edwards et al. (2012) investigating
public opinions on the forest stand characteristics
revealed that the most important characteristic for

therefore their age: respondents prefer old-growth
forests with few trees.

The results of the present survey also show
that respondents from both study areas prefer the
random distribution of trees in the space with dif-
ferent tree size. These results are in accord with
recent studies indicating that respondents prefer
uneven-age forests than even-age ones (Nielsen et
al. 2007, Filyushkina et al. 2017).

The canopy openness affects the recreational
attractiveness in forests. Closed forests have a low
recreational value for respondents due to the low
possibility for visual and physical penetration of the
forest stand. This is confirmed by Ribe (1989), who
believes that the low recreational attractiveness
of young forests is due to their high stand density.
The semi-open forest provides a better visual pene-
tration and sense of safety than high dense forests
(Heyman 2012, Kaplan and Kaplan 1989). Compari-
son of the results from the two study areas shows
that closed forests are preferred by respondents
from Rakhiv region more than by respondents from
Trentino province. This result may be explained by
the fact that in the Ukrainian Carpathians, illegal
cutting is frequent (Soloviy et al. 2011). Therefore,
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Figure 4 - Stated preferences concerning importance of forest go-

ods and services by Trentino province and Rakhiv region
respondents

Note. Values present the mean of scores on a 10-point
scale.

local people often associated the low forest stand
density with illegal actions or overharvesting .

Many studies have highlighted that people’s
preferences towards forest stand characteristics
depend on many variables, which are partly shaped
by the influence of cultural, regional and socio-eco-
nomic factors (Ribe 1989, Gobster 1999). People’s
preferences can be influenced by affiliation to cer-
tain social groups (Lindhagen 1996, Misgav 2000,
Roovers et al. 2002, Tyrviinen et al. 2003), age (Jen-
sen 1999, Kaplan and Kaplan 1989), gender (Tyrvéi-
nen et al. 2003), recreational activity (Ribe 1989,
Lindhagen 1996, Roovers et al. 2002. Tyrviinen et al.
2003). Ecological knowledge occupies an important
position among factors that affect people’s prefer-
ences. Psychological research (Kaplan and Kaplan
1989, Jensen 1993, Gobster 1999, Daniel 2001, Carl-
son 2001) confirms that people with a sufficient lev-
el of knowledge about forest ecosystems - people
with higher education, people who often visit the
forest or people who take an active part in forest
management - are more likely to give higher prefer-
ences to those forest stand characteristics that will
characterize it as a natural one. We found that the
main factors that influence people’s preferences are
gender and age, while the level of education, and
place of residence have a secondary importance in
explaining the different perceptions.

In addition, comparison of the results from the
two study areas shows that gender is an important
factor that influences people’s perception. In both
cases, women prefer forests with the highest lev-
el of naturalness (mixed forest with uneven-aged
structure). These results are in line with those of
previous studies (Brown and Reed 2000, Buck-
ingham-Hatfield 2000, Tarrant and Cordell 2002,
Kumar and Kant 2007, Paletto et al. 2012b), which
investigate relationship between gender and nature
(including forest value) and confirm that women
prefer environmental and aesthetic values while for

men economic and recreational values of forest are
more important.

All forest goods and services are highly appreci-
ated by male and female of both regions. This may
be due to the strong relationship that exist between
local communities and forest resources in Italian
Alps (Notaro and Paletto 2011) and Ukrainian Car-
pathians (Soloviy and Melnykovych 2014).

The majority of Rakhiv region population lives
in rural areas; therefore, a special role in their well-
being has harvesting of firewood and non-wood for-
est products (Soloviy and Melnykovych 2014, ENPI
EAST FLEG II 2015, Melnykovych et al. 2018). Prob-
ably, for this reason the respondents from Rakhiv
region assessed these groups of forest goods and
services much higher than respondents from Tren-
tino province.

Conclusion

Our study shows preliminary results about peo-
ple’s preferences towards forest stand character-
istics in two mountain areas in Italy and Ukraine.
In the future steps, the sample will be increased in
both case studies in order to have a balanced num-
ber of respondents for each socio-demographic
characteristic (gender, age, level of education and
residence). Currently, a weakness of the sample is
that most of the Trentino respondents live in the ur-
ban areas, while most of Rakhiv region respondents
live in the rural areas.

In summary, the results of this survey show
that people from the Trentino province prefer open
mixed forests with an irregular structure, while peo-
ple from the Rakhiv region prefer closed mixed for-
ests with an irregular structure. In addition, forests
with places of historical and religious value have a
high importance for Ukrainian respondents.

People from both study areas like to have fa-
cilities in the forests, but at the same time would
like these forests to be little frequented by other
visitors, to have a greater feeling of forest natural-
ness. Our study also confirms previous findings and
contributes additional evidence that suggests the
importance of socio-demographic characteristics
in shaping respondents’ preferences. A statistically
significant difference concerning tree species com-
position was identified in both regions for different
age groups: while younger people prefer mixed for-
ests, the elder people prefer conifer forests.

The results of this survey can support forest
managers in at least two major aspects. Firstly, to
understand local people’s values towards different
forest stand characteristics and integrate these val-
ues into multi-functional forest management plan-
ning. Secondly, to avoid possible conflicts between
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local community and forest enterprises through
detection of their interests in recreational attrac-
tiveness of forest stands. These two aspects are fun-
damental for implementing policy and management
strategies aimed at sustainable forest management
in the Italian Alps and Ukrainian Carpathians.

Acknowledgements

This article is based upon a research conducted
under the COST Action “Climate-Smart Forestry in
Mountain Regions” CLIMO CA15226, coordinated
by Prof. Roberto Tognetti. The results of present
study were presented at the IV Congresso Nazionale
di Selvicoltura, Torino (Italy) 5-9 November 2018.
The authors thank Isabella De Meo, Maria Giulia
Cantiani and Federica Maino for their support in the
Italian case study. Authors would like to thank the
reviewers for their thoughtful comments and efforts
towards improving our manuscript.

References

Brown G., Reed P. 2000 - Validation of a forest values typology
Jfor use in national forest planning. Forest Science 46 (2):
240-247.

Buckingham-Hatfield S. 2000 - Gender and environment. Rou-
tledge, London. 137 p.

Cantiani M.G. 2012 - Forest planning and public participation:
A possible methodological approach. iForest-Biogeo-
scienes and Forestry 5 (2): 72-82. doi: 10.3832/ifor0602-009

Cantiani M.G., Bettelini D., Mariotta S. 2002 - Participatory
Jforest planning: A chance of communicalion between
Jorest service and local communities. In: Biichel M.,
Nipkow F., Giintensperger M., (Eds.). Forestry Meets the
Public: Seminar and Workshop Proceedings. Bern, Swit-
zerland: Swiss Agency for the Environment, Forests and
Landscape: 249-263.

Carlson A. 2001 - Aesthetic preferences for sustainable
landscapes: seeing and knowing. In: Sheppard S.R.J.,
Harshaw H.W. (Eds.), Forest and Landscapes. Linking
Ecology, Sustainability and Aesthetics. IUFRO Research
Series, No. 6. CAB International, Oxon UK: 31-41.

Daniel T.D. 2001 - Aesthetic preference and ecological
sustainability. In: Sheppard, S.R.J., Harshaw, H.W. (Eds.),
Forest and Landscapes. Linking Ecology, Sustainability
and Aesthetics. IUFRO Research Series, No. 6. CAB Inter-
national, Oxon UK: 15-29.

de Leeuw E.D. 1992 - Data Quality in Mail, Telephone and
Face to Face Surveys. Netherlands Organization for
Scientific Research, Amsterdam. 125 p.

Edwards D.M., Jay M., Jensen F.S., Lucas B., Marzano M.,
Montagne” C., Peace A., Weiss G. 2012 - Public preferences
Jor structural attributes of  forests: Towards a pan-
European perspective. Forest Policy and Economics 19:
12-19. doi: 10.1016/j.forpol.2011.07.006

ENPI EAST FLEG II. 2015 - National report on Forest prod-
ucts dependence of rural communities in Ukraine. [On-
line] Awvailable: http://www.fleg.org.ua/docs/781. [2018,
October 31]

Fahey R.T., Alveshere B.C., Burton J.I., D’Amato A.W., Dick-
inson Y.L., Keeton W.S. & Saunders M. R. 2018 - Shifting
conceptions of complexity in forest management and

silviculture. Forest Ecology and Management 421: 59-71.
doi: 10.1016/j.foreco.2018.01.011

Filyushkina A., Agimass F., Lundhede T., Strange N., Ja-
cobsen J.B. 2017 - Preferences for variation in forest
characteristics: Does diversity between stands mat-
ter? Ecological Economics 140: 22-29. doi: 10.1016/j.
ecolecon.2017.04.010

Gandolfo C., Comin P. 2017 — Servizio Foreste e Fauna. Relazi-
one sull'attivita svolta nel 2016. Provincia autonoma di
Trento. Servizio foreste e fauna, Trento.

Giergiczny M., Czajkowski M., Zylicz T., Angelstam P. 2015 -
Choice experiment assessment of public preferences for
Jorest structural attributes. Ecological Economics 119:
8-23. doi: 10.1016/j.ecolecon.2015.07.032

Gobster PH. 1999 - An ecological aesthetic for forest landscape
management. Landscape Journal 18: 54-64. doi: 10.3368/
1j.18.1.54

Goyder J. 1985 - Face-to-face interviews and mailed
questionnaires: the mnet difference in response rate.
The Public Opinion Quartely 49 (2): 243-252. doi:
10.1086/268917

Grilli G., Paletto A., De Meo L. 2014 - Economic valuation of
forest recreation in an Alpine valley. Baltic Forestry 20
(1): 167-175.

Grilli G., Jonkisz J., Ciolli M., Lesinski J. 2016 - Mixed forests
and ecosystem services: investigating stakeholders’
perceptions in a case study in the Polish Carpathians.
Forest Policy and Economics 66: 11-17. doi: 10.1016/j.for-
pol.2016.02.003

Gundersen V.S., Frivold L.H. 2008 - Public preferences for
Jorest structures: a review of quantitative surveys from
Finland, Norway and Sweden. Urban Forestry & Urban
Greening 7 (4): 241-258. doi: 10.1016/j.ufug.2008.05.001

Heer C., Rusterholz H.P, Baur B. 2003 - Forest perception
and knowledge of hikers and mountain bikers in two
different areas in northwestern Switzerland. Environ-
mental Management 31: 709-723. doi: 10.1007/s00267-003-
3002-x

Heyman E. 2012 - Analysing recreational values and
management effects in an urban forest with the visitor-
employed photography method. Urban Forestry & Urban
Greening 11: 267-277. doi: 10.1016/j.ufug.2012.02.003.

Jankovska I., Straupe 1., Brumelis G., Donis J., Kupfere L. 2014
- Urban forests of Riga, Latvia —pressures, naturalness,
attitudes and management. Baltic Forestry 20 (2): 342-351.

Jensen ES. 1999 - Forest recreation in Denmark from the
1970s to the 1990s. The Research Series: 26. Danish For-
est and Landscape Research Institute, Hoersholm, Den-
mark. 166 p.

Jensen FS. 1993 - Landscape managers’ and politicians’
perception of the forest and landscape preferences of the
population. Forest and Landscape Research 1 (1): 79-93.

Jensen E.S., Koch N.E. 1998 - Measuring forest preferences
of the population: A Danish approach. In: Terrasson D.,
editor. Public Perception and Attitudes of Forest Own-
ers Towards Forest in Europe [in French]. Commen-
taires et syntheses du groupe de travail COST E3-WG1,
1994/1998. Antony, France: Cemagref e ditions: 39-82. doi.
org/10.3188/sz£.2000.0011

Kaplan R., Kaplan S. 1989 - The Experience of Nature. Cam-
bridge University Press, Cambridge. 370 p.

Kumar S., Kant S. 2007 - Exploded logit modeling of
stakeholders’ preferences for multiple forest values. For-
estry Policy and Economics 9 (5): 516-526. doi: 10.1016/j.
forpol.2006.03.001

Lee T.R. 2001 - Perceptions, Attitudes and Preferences in
Forests and Woodlands. Technical Paper 18. Edinburgh,
United Kingdom: Forestry Commission. 166 p.

Annals of Silvicultural Research - 43 (1),2019: 04-14

12



O. PEeLYUKH, A. PALETTO, L. ZaHvOYSKA
Comparison between people’s perceptions and preferences towards forest stand characteristics in Italy and Ukraine

Lewis J.L., Sheppard S.RJ. 2005 - Ancient values, new
challenges: Indigenous spiritual perceptions of landscapes
and forest management. Society & Natural Resources 18:
907-920. doi: 10.1080/08941920500205533

Likert R. 1932 - A technique for the measurement of attitudes.
Archives of Psychology 22 (140): 1-55.

Lindhagen A. 1996 - Forest recreation in Sweden. Four case
studies using quantitative and qualitative methods.
Swedish University of Agricultural Sciences, Department
of Environmental Forestry, Uppsala. 109 p.

Melnykovych M., Nijnik M., Soloviy 1., Nijnik A., Sarkki S.,
Bihun Y. 2018. Social-ecological innovation in remote
mountain areas: Adaptive responses of forest-dependent
communities to the challenges of a changing world.
Science of The Total Environment 613: 894-906. doi:
10.1016/j.scitotenv.2017.07.065

Mill G.A., Van Rensburg T.M., Hynes S., Dooley C. 2007
- Preferences for multiple use forest management
in  Ireland: Citizen and consumer perpectives.
Ecological Economics 60 (3): 642-653. doi: 10.1016/j.
ecolecon.2006.02.005

Misgav A. 2000 - Visual preference of the public for vegetation
groups in Israel. Landscape and Urban Planning 48: 143-
159. doi: 10.1016/S0169-2046(00)00038-4

Nielsen A.B., Olsenb S.B., Lundhede T. 2007 - An economic
valuation of the recreational benefits associated with
nature-based forest management practices. Landscape
and Urban Planning 80: 63-71. doi: 10.1016/j.landurb-
plan.2006.06.003

Nijnik A., Nijnik M., Kopiy S., Zahvoyska L., Sarkki S., Kopiy
L., Miller D. 2017 - Identifying and understanding
attitudinal diversity on multi-functional changes in
woodlands of the Ukrainian Carpathians. Climate Re-
search 73 (1-2): 45-56. doi: 10.3354/cr01448

Notaro S., Paletto A. 2011 - Links between wmountain
communities and environmental services in the Italian
Alps. Sociologia Ruralis 5: 137-157. doi: 10.1111/j.1467-
9523.2011.00532.x

Odasso M., Miori M., Gandolfo C. 2018 - I tipi forestali del
Trentino: descrizione e aspetti dinamici. Provincia au-
tonoma di Trento. Servizio foreste e fauna, Trento.

Oliynyk Ya., Zapototsky S., Braichevsky Yu., Galagan O. 2015 -
Rakhiv district: nature, population, economy. Kiev, Kiev
Polytechnic University. 254 p. [in Ukrainian with English
summary].

Paletto A., Cantiani M. G., De Meo L. 2015 - Public Participation
in Forest Landscape Management Planning (FLMP) in
Ttaly. Journal of Sustainable Forestry 34 (5): 465-482. doi:
10.1080/10549811.2015.1026447

Paletto A., De Meo 1., Cantiani M.G., Maino F. 2013 - Social
perceptions and forest management strategies in an
Ttalian alpine community. Mountain Research and
Development 33 (2): 152-160. doi: 10.1659/MRD-JOUR-
NAL-D-12-00115.1

Paletto A., Ferretti F., Cantiani P., De Meo 1. 2012a - Multi-
Sfunctional approach in forest landscape management
planning: an application in Southern Italy. Forest
systems 21(1): 68-80. doi: 10.5424/fs/2112211-11066

Paletto A., Maino F,, De Meo L., Ferretti F. 2012b - Perception
of Forest Values in the Alpine Community of Trentino
Region (Italy). Environmental Management 8: 414-422.
doi: 10.1007/s00267-012-9974-7

Pastorella F., Avdagic A., Cabaravdic A., Osmanovic M., Paletto
A. 2014 - Does mountain forest characteristics influence
visual appeal? A study case in an Alpine Valley in Italy.
In: Proceedings International Conference Natural Re-
sources, Green Technology & Sustainable Development.
261-28" November 2014, Faculty of Food Technology and

Biotechnology, University of Zagreb, Croatia.

Pelyukh O., Zahvoyska L. 2018 - Investigation of Lviv region
population’s preferences regarding recreational forest
using choice experiment method. Scientific Bulletin of
UNFU 28 (9): 73-80. doi.org/10.15421/40280915 [in Ukraini-
an with English summary].

Pelyukh O., Zahvoyska L., Maksymiv L. 2018 - Analysis of
stakeholders’ interaction in the context of secondary
Norway spruce stands conversion in the Ukrainian Car-
pathians. In: Proceedings of the IUFRO unit 4.05.00 Inter-
national symposium. Zagreb, 10-12 May: 22-24.

Ribe R.G. 1989 - The aesthetics of forestry: what has empirical
preference research taught us? Journal of Environmental
Management 13: 55-74. doi: 10.1007/BF01867587

Rockstrom J., Steffen W. et al. 2009 - Planetary boundaries:
exploring the safe operating space for humanity. Ecolo-
gy and Society 14 (2): 32-64. doi: 10.5751/ES-03180-140232

Roovers P., Merny M., Gulinck H. 2002 - Visitor profile, perceptions
and expectations in forests from a gradient of increasing
wrbanisation in central Belgium. Landscape and Urban
Planning 59 (3): 129-145. doi: 10.1016/50169-2046(02)00011-7.

Sheppard S.R.J., Meitner M. 2005 - Using multi-criteria
analysis and visualisation for sustainable forest
management planning with stakeholder groups. Forest
Ecology and Management 207: 171-187. doi: 10.1016/j.fore-
€0.2004.10.032.

Sigak L. 2011 - Forest visitors’ opinions on the importance of
Jforest operations, forest functions and sources of their
Sfinancing. Journal of Forest Science 57: 266-270.

Soloviy 1., Chernyavskyy M., Genyk Ya. 2011 — Environmen-
tal, economic and social impact of inefficient and unsus-
tainable forest practices and illegal logging in Ukraine.
Liga-Press, Lviv. 396 p. [in Ukrainian with English summa-
ry].

Soloviy I., Melnykovych M. 2014 - Contribution of forestry to
wellbeing of mountain forest dependent communities’
in the Ukrainian Carpathians. In: Proceedings of the
Forestry Academy of Sciences of Ukraine. Collection of
Research Papers 12: 233-241.

Steffen W., Richardson K., Rockstrom J., Cornell S.E., Fetzer
I, Bennett E.M., Biggs R., Carpenter S.R., de Vries W.,
de Witt C.A., Folke C., Gerten D., Heincke J., Mace G.M.,
Persson L.M., Ramanathan V., Reyers B., Sorlin S. 2015
- Planetary boundaries: Guiding human development
on a changing planet. Science 347 (6223): 736-746. doi:
10.1126/science.1259855

Tahvanainen L., Tyrvdinen L., Ihalainen M., Vuorela N.
Kolehmainen O. 2011 - Forest management and public
perceptions — wvisual wversus wverbal information.
Landscape and Urban Planning 53: 53-70. doi: 10.1016/
S0169-2046(00)00137-7

Tarrant M.A., Cordell H.K. 2002 - Amenity values of public
and private forests: examining the value-attitude
relationship. Environmental Management 30 (5): 692-703.
doi: 10.1007/s00267-002-2722-7

The Global Risks Report 2018. 13" Edition. World Economic
Forum, Geneva. 80 p.

Tyrviinen L., Silvennoinen H., Kolehmainen O. 2003 - Eco-
logical and aesthetic values in urban forest management.
Urban Forestry & Urban Greening 1 (3): 135-149. doi:
10.1078/1618-8667-00014

Waters C.N., Zalasiewicz J. et al. 2016 - The Anthropocene
s functionally and stratigraphically distinct from the
Holocene. Science 351 (6269): p. aad2622. doi: 10.1126/
science.aad2622

Zahvoyska L., Bas T. 2013 - Stakeholders’ perceptions of moun-
tain forest ecosystem services: the Ukrainian Carpathi-
ans case study. The Carpathians: Integrating Nature and

Annals of Silvicultural Research - 43 (1),2019: 04-14

13



O. PEeLYUKH, A. PALETTO, L. ZaHvOYSKA
Comparison between people’s perceptions and preferences towards forest stand characteristics in Italy and Ukraine

Society Towards Sustainability Springer, Berlin, Heidel-
berg: 353-367.

Zahvoyska L., Pelyukh O., Maksymiv L. 2017 - Methodological
considerations and their application for evaluation
of benefits from the conversion of even-age secondary
Norway spruce stands into mixed uneven-aged
woodlands with a focus on the Ukrainian Carpathians.
Austrian Journal of Forest Science 134: 251-281.

Zahvoyska L.D. 2014 - Theoretical approaches to determining
economic value of forest ecosystems services: benefits of
pure stands transformation into mixed stands. In: Pro-
ceedings of the Forestry Academy of Sciences of Ukraine.
Collection of Research Papers 12: 201-209. [in Ukrainian
with English summary]

Annals of Silvicultural Research - 43 (1),2019: 04-14
14



