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Abstract. Optimising the interaction between society and the environment is one of the
fundamental directions of recreational forest management. To improve the efficiency of using
ecosystem services of recreational and health-improving forests, there is a need to develop
new approaches and tools for management decision-making, a key component of which is
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Assessment of ecosystem services of recreational and health-improving forests...

the assessment of these beneficial goods. The aim of the study is to analyse public opinion
regarding the expressed and identified preferences for the characteristics of recreational
forests and recreational facilities, as well as to assess the willingness to pay for preferred forest
characteristics and the maintenance of recreational facilities in proper condition. The study was
conducted from June to August 2022 using a direct and anonymous online survey. It was found
that respondents are willing to pay an average of 1-100 UAH/year to create and maintain the
preferred characteristics of the forest and 101-500 UAH/year to create and maintain recreational
facilities. As for the respondents’ perception of forest characteristics that affect the choice of
a place to relax, preference is given to mixed forests (74.8%), in which three tree species grow
(57.9%), and forests up to 20 meters high (40.2%). On the other hand, only 15.9% of respondents
preferred forests taller than 20 meters. The presence of deadwood in the forest is positively
perceived by 51.4% of respondents, and 10.3% do not pay attention to the presence or absence of
standing dead and drying up trees in the forest. The most important needs for which respondents
visit recreational forests were walks, family recreation, and observing forest landscapes. The
integration of the identified perceptions and preferences regarding recreational forests and
objects into innovative decision-making in the field of forestry ensures a synergy of benefits,
such as increasing the attractiveness of recreational forests and forest landscapes, increasing the
resilience of forests to climate change, and meeting the local demand for wood biomass

Keywords: forest ecosystem services; nature recreation; survey; nonparametric statistics,
contingent valuation method

Introduction

Recreational and health-improving forests play
a crucial role in improving people’s physical
and mental health, as well as in preserving bio-
diversity and regulating the climate. Assessing
ecosystem services will help understand their
real value to society, which in turn can promote
rational management of forest resources and
the development of effective strategies for their
conservation and use. In the structure of forest
resource use, the social functions of the forest,
particularly recreational, sanitary-hygienic,
and cultural-aesthetic functions, play an im-
portant role. The concept of ecosystem services
is an active area of interdisciplinary research,
involving representatives from natural and so-
cio-economic sciences.

According to N.Y. Vysotska et al. (2019)
and V.P. Tkach et al. (2023), the total area of
Ukraine’s forest fund is 10.4 million hectares,

of which 9.6 million hectares are covered with
forest vegetation. Forests are important for
biodiversity and provide a wide range of eco-
system services such as water supply, climate
regulation, and recreational opportunities.
However, not all forest ecosystem services are
equally valued, and often, economic valuation
focuses primarily on the provisioning services
of forests. The economic value of roundwood
trade, employment in forestry, income from
secondary uses, and the value of game hunt-
ing are included in the concept of the economic
value of forests. Under these conditions, recre-
ation and ecotourism, which belong to cultural
services, are not taken into account, although
world forestry increasingly emphasises these
intangible services and goods. Recreation-
al and health-improving forests are the most
suitable for recreation due to their proximity to
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settlements and low visitation costs. The area
of such forests is 1,586.1 thousand hectares or
5.3% of the total forest fund of Ukraine. At the
same time, all forests in Ukraine generally have
recreational functions.

The non-market values of forest ecosys-
tems are of great importance for the quality
of human life, and this awareness should be
reflected in the forest management process
and their socially optimal use. O. Holubchak et
al. (2019) argue that one of the main conditions
for increasing the level of provision of ecosys-
tem services by recreational and health-im-
proving forests is a deep analysis and monitor-
ing of their state, which will allow developing
priority services on a paid basis.

The attractiveness of forest landscapes has
been an object of sociological and economic
research since at least the mid-20™ century.
Studies by J. Kamp (2022) and J. Trummer &
K.T. Hegetschweiler (2023) on the preferences
of recreationists show that forest character-
istics directly affect their visual perception of
the forest and their desire to visit a particular
area. The development of modern technolo-
gies makes it possible to use various research
methods, such as collecting data in social net-
works, mapping based on geographic informa-
tion systems, and involving machine learning
(Lingua et al., 2023). Researchers O. Karasov et
al. (2020) used geolocated data from social
media to assess scenic values and landscape
preferences. The application of geographic in-
formation systems in conjunction with social
media data analysis allows for a better under-
standing of the relationship between landscape
structure and scenic perception.

C. Lehto et al. (2024) used viewshed anal-
ysis and machine learning methods to identify
landscape preferences among recreationists.
This approach allowed for a deeper understand-
ing of how recreationists perceive natural and
cultural landscapes and what landscapes they

find attractive. The results of the study open
up new possibilities for planning and managing
recreational areas in a way that is responsive to
the preferences of recreationists.

Economic valuation of forest ecosystem
services is a prerequisite for choosing the op-
timal solution for rational forest management,
protection, and conservation. It provides a set
of tools for decision-making based on the in-
formation obtained and helps to understand
the benefits and consequences of interventions
that affect forest ecosystems. Yu. Shtyk (2022)
investigated that economic valuation should
become the basis for the Ukrainian ecosystem
services market. However, its functioning re-
quires the solution of economic and legal prob-
lems that exist in the field, increasing the in-
vestment attractiveness of ecosystem services,
as well as transforming the institutional struc-
ture and developing a taxation system for users
of ecosystem services.

The aim of the study was to identify pub-
lic perceptions and expressed preferences re-
garding the characteristics of recreational and
health-improving forests and recreational facil-
ities in the Ivano-Frankivsk Region. The novel-
ty of the work was to determine the dependence
of the respondents’ willingness to overcome a
certain distance to visit a forest based on se-
lected characteristics (species composition, age
structure, presence of standing dead trees) and
the willingness to pay for the desired charac-
teristics and the creation and maintenance of
recreational facilities.

Materials and Methods

One of the key methods for valuing ecosystem
services is the indirect market valuation meth-
od, which is applied in the absence of markets
for certain ecosystem products and services —
the contingent valuation method. The value of
the ecosystem service (in this case, recreation
as a cultural service) was determined based
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on the results of a questionnaire survey of re-
spondents (n = 140), which concerned the as-
sessment of recreation preferences in the for-
ests of the Ivano-Frankivsk Region. This value
was reflected in the price that recreationists are
willing to pay for the goods provided by the rec-
reational area. The essence of the method in-
volves constructing a hypothetical market and
asking individuals about their willingness to
pay for products and goods. The main stages of
implementing the contingent valuation meth-
od were: assessment, determining the method
and obtaining responses to questions or price
offers, calculating average values of willingness
to pay (or willingness to accept compensation),
evaluating the proposed buyer’s price curve,
analysing the overall willingness to pay, and as-
sessing the success of the method’s application.

The contingent valuation method takes
into account public preferences and makes
it possible to determine the existence value,
which is only partially taken into account by
direct market valuation methods. Thus, the
contingent valuation method is based on a sce-
nario that describes the attributes of the prod-
ucts or services that should be evaluated and
the conditions under which respondents must
decide how much they are willing to pay for the
described products or services. This method be-
longs to the methods of stated preference and
is used to determine the value of such goods as
recreation (visiting parks and forests), and con-
serving natural goods, the assessment of which
is a challenging task.

To conduct the survey, a group of experts
developed an illustrative questionnaire that
consisted of 5 thematic sections (26 questions).
The first thematic section consisted of 4 ques-
tions concerning visiting the forest during the
past 12 months. The second section (3 ques-
tions) concerned the study of respondents’ pref-
erences regarding recreational infrastructure
and the components of recreational sites, as

well as their willingness to pay for the creation
and maintenance of a recreational facility. In the
third thematic section, respondents were asked
to determine the importance of forest charac-
teristics and to choose one of the proposed for-
est characteristics in 5 illustrated choice sets.
In addition, two questions were posed regard-
ing the willingness to pay (UAH/year) and the
willingness to travel a distance (km) to visit a
forest with the selected characteristics. The
fourth section (4 questions) concerned visiting
forests during and after quarantine restrictions
to prevent the spread of COVID-19. The final
section (8 questions) addressed respondents’
data: sex, age, presence of children, education
level, place of residence and work, and in-
come. All questions were concise, understand-
able and realistic, which helped to minimise
the time required to fill out the questionnaire
and motivated the respondents to answer the
questions. During the survey, ethical norms
outlined in the American Sociological Associ-
ation’s Code of Ethics (1997) were adhered to.

The study was conducted anonymously
from June to August 2022 through both face-
to-face and online surveys. In total, 140 re-
spondents were surveyed. Nine respondents
provided incomplete responses. Of the 131
respondents who provided complete respons-
es, seven were from the Kyiv Region, five were
from the Lviv Region, two were from the Cher-
nivtsi Region, nine were from other regions of
Ukraine (Volyn, Kharkiv, Khmelnytskyi, Odesa,
Kirovohrad, Sumy, and Rivne), and one was
from Poland (Krakow). All of these respondents
participated in the online survey. The remain-
ing respondents (n=107) were residents of the
Ivano-Frankivsk Region. Further analysis of the
responses was conducted for this sample.

The quantitative recording and analysis of
questionnaire data was performed using the
software package XLStat 2022. For the analysis
of respondents’ answers, a statistical analysis
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of the initial data, which characterises the so-
cio-demographic features of the respondents,
was conducted. Specifically, the following in-
dicators were calculated: Mean, Median, Mode,
Standard Deviation, Variance, Kurtosis, Skew-
ness, Range, Minimum, and Maximum.

To study the influence of independent vari-
ables on the value of willingness to pay, econo-
metric models are proposed. To determine the
form and density of the relationship between
the values of willingness to pay and the select-
ed independent variables, correlation analysis
was performed, and to determine the analytical
form of the relationship between the selected
independent variables and the values of will-
ingness to pay, the parameters of the multivar-
iate regression model were estimated using the
least-squares method. The obtained regression
models were checked for multicollinearity and
heteroscedasticity using a graphical method,
the first of which occurs under the condition of
high mutual correlation of independent varia-
bles. Heteroscedasticity occurs when the vari-
ance of the residuals is variable. Otherwise, ho-
moscedasticity takes place.

To test for statistically significant differ-
ences between groups of respondents based
on sex, age, education level, and place of resi-
dence, the Pearson chi-square test (32 test) was

applied:
G = 2 (1)

where n is the number of observations; y? is the
mean square dependence, which measures the
discrepancy between the actual number of ob-
servations and the theoretically possible num-
ber, and is calculated using the formula:

e g2

where f; is the number of observations at the
intersection of the i-th row and the j-th column
(the frequency of group i in group j); f,, and f;,
are the marginal frequencies for characteristic
x and characteristic y, respectively.

The 5-point Likert scale was used to deter-
mine the level of satisfaction with ecosystem
services. Respondents could indicate how im-
portant the presence of certain infrastructure
or forest characteristics was to them (1 - not
important at all; 5 - very important). Respond-
ents were also asked to express their level of
satisfaction with forest services (1 — completely
dissatisfied; 5 — completely satisfied).

Results and Discussion

Respondents were asked to share their expe-
riences of visiting forests and to describe the
needs that they fulfilled during these visits.
Additionally, respondents expressed their own
preferences for forest ecosystem services. The
duration of the interviews typically ranged
from 15 to 30 minutes.

Among the respondents, 64.5% were fe-
males and 35.5% were males. Their average
monthly income at the time of the survey was
between 5,000 and 10,000 UAH. Half of the re-
spondents were under 35 years old, 63% lived in
cities; the majority (77%) had higher education
and 5% had academic degrees. The professional
activity of 56% of respondents was related to
the forest; 74% of those surveyed had children,
including 32% who had three or more children.
All respondents visited the forest during the
past 12 months. 26.2% of respondents visited
the forest once every two to five months and
only 9.4% of respondents visited the forest
once or twice a week (Fig. 1).

Almost half of the respondents used cars
(45.8%) or walked (42.1%) to the forest they
wanted to visit. The remaining 12.1% of visitors
used other means of transportation (Fig. 2).
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Figure 1. Frequency of forest visits by respondents during the research period
Source: compiled by the authors

748% \3'74\%F 0.93% B Further in the text, the results are presented
y car using coefficients obtained on the Likert scale.

On foot Respondentsindicated the following as the most

) important forest-related needs: family recrea-

Bicycle tion (average score — 4.44), forest walks (4.33)

42.06% mBus and landscape observation — 4.20. Additionally,

some respondents noted other needs as impor-
tant, which were not presented in the list of op-
tions. These were primarily observing wildlife,

mTrain

Figure 2. Use of different types of transport
by respondents to visit the forest during the
research period

picking berries, leisure activities, being in na-
ture away from routine places, improving psy-
chological well-being, clean air, walks, observ-

Source: compiled by the authors ing and exploring natural phenomena (Fig. 3).

Harvesting non-timber forest products (nuts, I 3.62:1.347
berries, fruits, mushrooms, medicinal plants, etc.) I
Timber and firewood harvesting |GGG 2.28;1.478
Observing landscapes (communing with nature) [N 4.20; 1.234
Family recreation | 4.44;0.977
Engagement with cultural heritage [N 3.24;1.340
Sports activities [INIIEGNNN 2.93;1.394
Hunting [N 1.29; 0.860

Forestwalks |, 4.38;0.947

0 1 2 3 4 5

Level of importance of fulfilmentof forest-related needs
(1 - notimportant atall,5— veryimportant); standard deviation

Figure 3. Preferences of respondents for fulfilment of forest-related needs

Source: compiled by the authors
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According to the respondents’ ratings, the
most important components of recreational fa-
cilities in the forest are untouched nature and
trails (average values of 4.34 and 4.26, respec-
tively). The presence of parking lots (average
value 2.97), access to sports and fitness equip-
ment (average value 2.63), and the possibility
of buying food (average value 2.49) were found
to be the least important. In addition, the re-

spondents noted that bike paths, eco-trails,
benches, tables, hotels (ecological homesteads),
camping sites, toilets, etc. are also important
components for recreation (Fig. 4).

The most important characteristic when
choosing a forest for recreation was distance
(average value —3.84), while the least attention
was paid to the presence and size of dead or
drying up trees (average value - 2.68) (Fig. 5).

Places of historical and religious significance NG 3.24;1.415
Availability of parking [ IENGEING2EN 2.97;1.359
Untouched nature [N 4.34;1.037
Possibility to purchase food and essential items [N 2.491.273
Scenic viewpoints [[INNNNENEGEGEGEEE 3.94; 1.207
Sports and fitness equipment [ 263;1.314
Information stands [ 3.28;1.375
Picnic facilities |G 3.98;1.240
Trails I 4.26;1.065

0

1 2 3 4 5

The level of importanceof the forestrecreation facility components
(1 - notatallimportant,5— veryimportant);standard deviation

Figure 4. Preferences of respondents regarding the importance of recreation facility components

Source: compiled by the authors

Presence of various tree species [[IINNNEGNE 3.571;1.376
Varying ages forest [ NG 3.35;1.3023.28;
Forest density [N 1242
Distance to the forest [Nl 3.84;1.218
The presence of dead or drying up trees |GG 268;1.172
Size of dead or drying up trees |GG 268;1.232

0 0.5

1,5 2 2.5 3 3.5 4 4.5

Thelevel ofimportanceof forestcharacteristicswhen choosingaplacefor recreation
(1 - notatallimportant,5- veryimportant); standard deviation

Figure 5. Preferences of respondents regarding the importance
of forest characteristics when choosing a place for recreation

Source: compiled by the authors
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The results of the study of the respondents’
perception of forest characteristics (Table 1)
showed that they prefer mixed forests (74.8%),
coniferous forests (19.6%), and deciduous for-
ests (5.6%). In terms of species composition,
respondents prefer stands with three tree
species (57.9%), stands with four or more spe-
cies (17.8%), two species (11.2%), one species
(10.3%), and for 2.8% of respondents, species
composition is not important. Stands up to 10
m high were chosen by 36.4% of respondents,
up to 20 m - 40.2%, more than 20 m — 15.9%,

7.5% — did not determine their preference.
69.2% of respondents preferred uneven-aged
forests, 13.7% preferred even-aged forests,
and 17.1% had no preference. The presence of
deadwood in the forest is positively perceived
by 51.4% of all respondents, and negatively
by 38.3%. Among them, 43% preferred medi-
um-sized standing dead and drying up trees
(less than 40 cm in diameter), while 10.3% of
respondents did not pay attention to the pres-
ence or absence of standing dead and drying up
trees in the forest.

Table 1. Preferences of respondents regarding different forest characteristics

Forest characteristics ‘ Share of respondents, %
Amount of tree species
One type of tree 10.3
Two types of trees 11.2
Three types of trees 57.9
Four types of trees 17.8
Does not matter 2.8
Total 100
Forest composition
Coniferous (only coniferous trees) 19.6
Deciduous (only deciduous trees) 5.6
Mixed (deciduous and coniferous trees) 74.8
Does not matter -
Total 100
Tree height
Trees up to 10 metres high 36.4
Trees up to 20 metres high 40.2
Trees over 20 metres in height 15.9
Does not matter 7.5
Total 100
Age of the trees
Trees of the same age and height 13.7
Trees of two ages and heights 37.6
Trees of different ages and heights 31.6
Does not matter 17.1
Total 100
Presence of deadwood

There are no standing dead or drying up trees 38.3
Medium-sized standing dead and drying up trees (less than 40 cm in diameter) 43.0
Medium-sized standing dead and drying up trees (more than 40 cm in diameter) 8.4
Does not matter 10.3
Total 100

Source: compiled by the authors
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The data obtained taking into account the
socio-demographic characteristics of the re-
spondents regarding the preferences for the
main characteristics of forest communities,
are presented in Table 2. Statistically signifi-
cant differences in preferences regarding the
species composition of forests were found for
different gender groups and groups based on
place of residence. Respondents with a spe-
cialist diploma and those with an academic de-
gree overwhelmingly preferred mixed forests.
Respondents with incomplete higher educa-
tion and a master’s degree equally preferred

these forests (both 75%); among those with
secondary education, 37.5% preferred mixed
forests. Respondents’ preferences regarding
the age structure of forests were found to be
unequal: respondents with secondary and in-
complete higher education, as well as people
who lived in rural areas, preferred even-aged
forests to all categories of respondents. Stands
of two ages and heights were preferred by all
categories of respondents, except for males
and urban residents, who in most cases chose
forests of varying ages and heights as the most
attractive for recreation.

Table 2. Assessment of statistically significant differences between socio-demographic groups
of respondents in terms of preferences for the main characteristics of forest communities

. Forest species A o -
§' S " composition, % g Forest age structure, % g
QO = — —
- o ] (]
%F S . . g 3 T g g
£g 8 © 3 o & Sa <! <5 &
Q= O = = 5 - & = 0 = - -
Ty & g % 2 <2 8 B g2 2
.9 :E g E .g E - ) 'g [} E E g -
[ o [
é S S < = g Z % g =
Sex:
males (n=38) | 28.95 789 | 63.16 4221 23.68 31.58 44.74 6530+
females (n=69) | 14.49 4.35 81.16 | (P=0.129)| 10.14 55.07 34.78 | (p=0.038)
Education level:
secondary 37.50 | 12.50 | 50.00 25.00 50.00 25.00
education (n=8)
incomplete
higher education | 16.67 8.33 75.00 25.00 58.33 16.67
(n=12)
5270 10256
_ Specialist 000 | 000 | 1000 |®P=067D1 409 100.0 0.00 |P=0228)
diploma (n=2)
Master’s degree | 9,50 | 500 | 75.00 13.75 48.75 37.50
(n=80)
acadeg:‘:;egree 0.00 | 0.00 | 100.0 0.00 100.0 0.00
Place of residence:
city (n=40) 1642 | 149 | 82.09 | 7g3g%r 8.96 38.81 52.24 | 73ppe
village n=67) | 25.00 | 12.50 | 62.50 |®=0.017)| 2500 45.00 30.00 |(P=0.024)
Total (n=107) 19.63 5.61 74.77 13.68 37.61 31.62
Notes: * significance level a=0.05, ** statistically significant estimates (p-value<0.05)
Source: compiled by the authors
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Statistically significant differences were
found in the responses of gender groups (y2
test: p=0.038, a.=0.05) — females expressed
their preferences more clearly than males
regarding the age structure of forests. Statisti-
cally significant differences were also found for
groups of respondents by place of residence.
Respondents from urban areas more clearly
expressed their preference for mixed forests
(x2 test: p=0.17, a=0.05). The %2 test did not
reveal statistically significant differences in
the species and age structure of forests in the

1001 UAH/year and more 11.88%
8.42%
501-1000 UAH/year —%-86

responses of different age groups of respond-
ents. Most often, respondents are willing to pay
(WTP) for the creation and maintenance of the
desired characteristics of the forest and recrea-
tional facility up to 500 UAH/year (Fig. 6). Only
11.9% of respondents are willing to pay more
than 1000 UAH/year for the creation and main-
tenance of a recreational facility with the de-
sired characteristics, and 8.4% of respondents —
for the creation and maintenance of the desired
characteristics of the forest. 12.3% of respond-
ents are not willing to pay at all.

%
16.84%

101-500 UAH/year 40.60%
33.68%

102-100 UAH/year 27.72%
. 34.74%

Not willing to pa : 5.94%
gtopay 6.32%

0.00% 5.00%

10.00% 15.00%

20.00% 25.00% 30.00% 35.00% 40.00% 45.00%

B WTP for the creation and maintenance of a recreational object with preferred characteristics
OWTP for the creation and maintenance of preferred forest characteristics

Figure 6. The willingness of respondents to pay for the creation and maintenance
of a recreational facility and forest with the preferred characteristics

Source: compiled by the authors

Accordingly, in the proposed econometric
model, the following factors influence the value
of respondent’s willingness to pay for the crea-
tion and maintenance of the desired character-
istics of the forest (Y1, UAH/year) and recrea-
tional facilities (Y2, UAH/year):

< sex: 1 —male, 2 — female (X1);

% age: years (X2);

% presence of children: 1 - no, 2 - yes (X3);

< education level: 1 — no education, 2 — sec-
ondary, 3 - college, 4 — higher (X4);

%@ work relation to forestry: 1 —no, 2 — yes (X5);

<% average monthly income: UAH/year (X6);

% place of residence: 1 - village, 2 - city (X7);
<% frequency of forest visits: 1 — rarely, 2 - of-
ten, 3 — very often (X8).

A statistical analysis of the initial data is
presented in Table 3. On average, respondents
are willing to pay 1-100 UAH/year for the cre-
ation and maintenance of the forest according
to their preferences, and 101-500 UAH/year for
recreational facilities. The average age of the
respondents was 39 years, and the average in-
come was 5-10 thousand UAH/month. Among
the respondents, females under the age of 35
who live in rural areas, have higher education
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and are mothers were the most common. Their
average monthly income was 5 thousand UAH

at the time of the survey, and their work was
related to forestry.

Table 3. Statistical analysis of the initial research data

=]
o ® . '
£g |E5E g = g £
£2. . EaoE . < £ = iz
Es8T| @ 2 g w = o = B 2 >
@ o SE|SEEE g G S 2 & = =
3 $22luex 8 % g B = 2 = 2 °
E SES|SSET & - s g g g = g
< &8 o828 E g 4 = “5 © "6 s
o= =0 o0 Q =] S - )
ki 55825358 < g = & g g g
= |EE°eEg? g s 2 E
:° PEE £ g E
Y1 Y2 X1 X2 X3 X4 X5 X6 X7 X8
Mean 2.16 2.95 1.64 | 3890 | 1.74 | 358 | 145 | 3.00 | 1.63 | 2.07
Median 2.00 3.00 2.00 | 37.00 | 2.00 | 4.00 | 1.00 | 3.00 | 2.00 | 2.00
Mode 3.00 3.00 2.00 | 35.00 | 2.00 | 4.00 | 1.00 | 2.00 | 2.00 | 2.00
gtar.ld‘i‘rd 1.04 1.07 0.48 | 1359 | 044 | 1.01 | 0.52 | 0.94 | 049 | 0.70
eviation
Sample 1.19 1.14 0.23 | 184.75| 020 | 1.02 | 027 | 0.89 | 024 | 048
variance
Kurtosis ratio | -0.17 035 | -1.65 | -0.60 | -0.81 | 1.25 | -1.36 | -0.67 | -1.75 | -0.91
Skewness 0.27 0.33 061 | 038 | -1.10 | -1.54 | 042 | 041 | -0.53 | -0.10
Range 4 4 1 58 1 4 2 4 1 2
Minimum 1 1 1 18 1 1 1 1 1 1
Maximum 5 5 2 76 2 5 3 5 2 3

Note: willingness to pay and income are stated as of 2021-2022

Source: compiled by the authors

One of the statistical indicators of the ob-
tained data is the kurtosis coefficient, which
serves as a numerical characteristic of the prob-
ability distribution of a real random variable.
Its negative coefficient for willingness to pay,
as well as for independent variables, indicates
a relatively flatter distribution. A relatively
steeper distribution is observed for the depend-
ent variable Y1 and all independent variables
except X4 (education).

The asymmetry indicator characterises the
deviation of the distribution from symmetry
and in this study case significantly differs from
zero for all independent variables (Xn=1:8) and

dependent variables (Y1 and Y2). Therefore,
the distribution of values is asymmetric, which
means that most respondents are willing to pay
less than the average value of willingness to
pay. The smallest amount that respondents are
willing to pay for forest maintenance according
to the desired characteristics was 0 UAH/year,
the largest — 1000 and more UAH/year (in prices
of 2021-2022); the youngest respondent was 18
years old, and the oldest — 76. To determine the
form and density of the relationship between
the values of willingness to pay and independ-
ent variables (Xi, i=1:8), a correlation analysis
was performed (Table 4, 5).
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Table 4. Correlation coefficient values between independent variables Xi
and dependent variable Y1

Marking of the factor Y1 X1 X2 X3 X4 X5 X6 X7 X8
Willingness to pay, Y1 1.00
Sex, X1 -0.16 1.00
Age, X2 -0.21 | -0.02 1.00
Presence of children, X3 -0.03 | -0.01 | -0.17 1.00
Education level, X4 -0.01 0.07 0.32 -0.13 1.00
Profession, X5 -0.02 0.00 -0.13 | -0.08 | -0.29 1.00
Average monthly income, X6 | 0.30 | -0.25 | -0.26 | 0.02 -0.02 | 0.22 1.00
Place of residence, X7 0.23 0.04 -0.07 | -0.06 0.13 0.12 0.21 1.00
Frequency of forest visits, X8 | 0.06 0.20 0.16 -0.09 | 0.11 0.24 0.06 0.23 1.00
Source: compiled by the authors
Table 5. Correlation coefficient values between independent variables Xi
and dependent variable Y2
Marking of the factor Y2 X1 X2 X3 X4 X5 X6 X7 X8
Willingness to pay, Y1 1.00
Sex, X1 -0.09 1.00
Age, X2 -0.23 | -0.03 1.00
Presence of children, X3 0.09 0.00 -0.21 1.00
Education level, X4 -0.11 0.10 0.30 | -0.10 1.00
Profession, X5 0.01 0.00 -0.11 | -0.10 | -0.29 1.00
Average monthly income, X6 | 0.28 | -0.25 | -0.26 | 0.02 -0.02 | 0.21 1.00
Place of residence, X7 0.24 0.03 -0.09 | -0.02 0.14 0.07 0.21 1.00
Frequency of forest visits, X8 | 0.09 0.19 0.12 -0.15 | 0.04 0.31 0.08 0.18 1.00

Source: compiled by the authors

The results of the correlation analysis
showed that there is a direct relationship be-
tween the value of willingness to pay (Y1) and
such variables as the respondent’s income
(X6), type of residence (X7), and frequency of
forest visits (X8), and an inverse relationship
with others. The most significant relationship
of the dependent variable (Y1) with the in-
dependent variable was found to be with the
factor of the respondent’s average monthly in-
come (X6) r=0.30. There is a moderate inverse
relationship between willingness to pay (Y1)
and the respondent’s age (X2) and a moderate
direct relationship between their place of res-
idence (X7). Since the calculated correlation

coefficients between the value of willingness
to pay and such factors as sex, presence of chil-
dren, education level, profession, and frequen-
cy of forest visits are close to zero, it can be
stated that there is no statistically significant
linear relationship between these variables.
The results of the correlation analysis
showed that there is a direct relationship be-
tween the value of willingness to pay (Y2) and
such variables as profession (X5), respond-
ent income (X6), type of residence (X7), and
frequency of forest visits (X8), and an inverse
relationship with others. The most significant
relationship of the dependent variable (Y2)
with the independent variable was found to be
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with the respondent’s income (X6): r=0.28. A
close relationship is also observed between the
value of willingness to pay and such factors as
the respondent’s age (X2) and their place of
residence (X7). Since the calculated correlation
coefficients between the value of willingness to
pay and such factors as sex, presence of chil-
dren, profession, and frequency of forest visits
are close to zero, it can be stated that there is
no statistically significant linear relationship
between these variables.

To determine the analytical form of the re-
lationship between the eight mentioned factors
and the value of willingness to pay for the crea-
tion and maintenance of preferred forest char-
acteristics (Y1), the parameters of multivariate
regression models were evaluated using the
least-squares method. The obtained regression
model is formulated as follows:

Y,=-0.09X1-0.01X28X8+2.50,
(-0.41) (-1.18) (0.51) (-1.25) (-1.11) (2.06)
(2.08) (0.51) (2.62) 3)

R?=0.16; corrected R2=0.09; F=2.35

The regression model is statistically signif-
icant with a probability level of 0.95 since the
calculated value of the Fisher-Snedecor F-cri-
terion is 2.35, which is greater than the table
value of the Fisher-Snedecor F-criterion (2.25)
for a probability level of 0.95. The coefficient of
determination is 0.16, which indicates that 16%
of the variance of the total variance is explained
by the independent variables represented in the
model. Comparing the calculated and table val-
ues of the Student’s t-criterion ¢, ., ,.=1.98, the
estimates of all parameters of the regression
model (3) are statistically insignificant, except
for the respondent’s income (X6) and the type
of place of residence of the respondents (X7).

To analyse the obtained regression mod-
el (3), it was checked for multicollinearity and

heteroscedasticity. Multicollinearity occurs
when there is a high correlation between the
independent variables. In Table 4, there is a
noticeable average correlation density between
the presence of children (X3) and the education
level of the respondents (X4): r=0.30. The rest
of the correlation density estimates between the
independent variables are significantly lower,
which is the basis for the absence of multicollin-
earity in the model (3). Heteroscedasticity oc-
curs when the variance of the residuals is a vari-
able. Otherwise, there will be homoscedasticity.

Analysis of the constructed graphs of the
dependence of the square of the residuals and
the independent variables of the respondent’s
age, education, and income revealed the insta-
bility of the variance of the residuals, which
serves as the basis for further verification of the
model. Heteroscedasticity was found for the ob-
tained regression model of the study (ratio 3).
Therefore, the estimates of the model parame-
ters obtained by the least-squares method un-
der conditions of heteroscedasticity will be un-
biased and consistent but inefficient, meaning
they will have large variance and, as a result,
will not be BLUE - estimates (best linear unbi-
ased estimator). The parameter estimates of the
model under conditions of heteroscedasticity
lead to inefficient predictions due to increased
confidence intervals of the parameters and er-
rors when using t-tests and F-tests. Therefore,
it was necessary to remove statistically insig-
nificant independent variables from the regres-
sion model.

Using the stepwise regression analysis
method, considering the magnitude of the t-sta-
tistic and the P-value, statistically insignificant
independent variables X1 (sex), X8 (frequency
of forest visits), X3 (presence of children), X5
(profession), X4 (education level), and X2 (age)
were removed from regression model (3). The
results of the stepwise regression analysis are
presented in Table 6.
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Table 6. Results of the stepwise regression analysis

Regression model F R? Corrected R?
Y1=-0.09X1-0.01X2+0.12X3-0.14X4-0.24X5+0.24X6+0.45XT+0.08K8+2.50, | , - | 01, 0.09
(-0.41) (-1.18) (0.51) (-1.25) (-1.11) (2.06) (2.08) (0.51) (2.62) : : :
Y1=-0.01X2+0.12X3-0. 14X4-0.24X5+0.26X6+0.44XT+0.07X8+2.34, 268 | o016 o1
(-1.13) (0.50) (-1.31) (-1.13) (2.30) (2.08) (0.43) (2.69) : : :
Y1=-0.01X2+0.11X3-0.14X4-0.21X5+0.26X6+0.46X7+2.38, 12 | o016 011
(-1.08) (0.49) (-1.28) (-1.05) (2.32) (2.18) (2.76) : : :
Y1=-0.01X2-0.14X4-0.23X5+0.26X6+0.45X7+2.64,
(-1.19) (-1.33) (-1.13) (2.33) (2.18) (3.90) 375 | 016 0.12
Y1=-0.01X2-0.11X4+0.23X6+0.44X7+2.30,
(-1.24) (-1.04) (2.14) (2.09) (3.79) 433 | 015 0.11
Y1=-0.01X2+0.23X6+0.40X7+2.09,
(-1.65) (2.11) (1.95) (3.65) 540 | 0.14 0.11
Y1=0.28X6+0.41X7+1.45,
257 (200 (5.41) 665 | 0.1 0.10

Source: compiled by the authors

The value of the coefficient of determina-
tion (R?) of the obtained regression model is
0.11, which indicates that 11% of the variance
of the willingness to pay for the creation and
maintenance of preferred forest characteristics
can be explained by the variance of the pres-
ence of the place of residence and the average
monthly income of the respondents. The value
of the F-criterion increased from 2.35 to 6.65,
which indicates an increase in the statistical
significance of the regression model. Therefore,
this model can be used for analysis and fore-
casting with 95% confidence.

Based on the equation of the obtained
regression model, it can be stated that with a
probability of 95%, a change in the respond-
ent’s place of residence will increase their will-
ingness to pay by 0.28 UAH/year; with an in-
crease in the respondents’ monthly income by
100 UAH/year, the value of their willingness to
pay will increase by 41 UAH/year.

To determine the analytical form of the
relationship between the eight mentioned fac-
tors and the value of willingness to pay for the
creation and maintenance of p recreational
facilities (Y2), the parameters of multivariate
regression models were evaluated using the

least-squares method. The obtained regression
model is formulated as follows:

Y,=-0.37X1-0.02X2 +0.20X3 - 0.03X4Mm-
-0.38X5+0.28X6+0.46X7 +0.20X8 +2.93,
(-1.38) (-1.79) (-0.72) (-0.23) (-1.46) (1.97)

(1.74) (1.01) (2.54) (4)
R?=0.18; corrected R2=0.11; F=2.56

The regression model is statistically signif-
icant with a probability level of 0.95 since the
calculated value of the Fisher-Snedecor F-cri-
terion is 2.56, which is greater than the table
value of the Fisher-Snedecor F-criterion (2.25)
for a probability level of 0.95. The coefficient of
determination is 0.18, which indicates that 18%
of the variance of the total variance is explained
by the independent variables represented in the
model. Comparing the calculated and table val-
ues of the Student’s ¢-criterion ¢, .. =1.98, the
estimates of all parameters of the regression
model (4) are statistically insignificant.

Overall, the research results show that
respondents expressed a higher preference
for mixed forest stands (74.8% of all respond-
ents), where there are three or more tree spe-
cies (57.9% of all respondents). Respondents
also favoured uneven-aged forests (37.6% of
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all respondents) and very uneven-aged forests
(31.6% of respondents); the largest percentage
of respondents preferred forests up to 20 me-
ters high (40.2%). Regarding the presence of
deadwood, the majority of respondents (51.4%)
expressed a positive attitude towards its pres-
ence in the forest.

The applied approaches of the contin-
gent valuation method, statistical analysis,
and calculated nonparametric statistics cri-
teria for studying the public’s perception of
forest plantation characteristics based on the
expressed preferences of respondents allowed
to identify the demand for the species and age
structure of forests. In particular, the results of
the Kruskal-Wallis nonparametric test showed
that respondents highly value the recreational
resources of the forest and consider the forest
ecosystem an important element of natural
capital that meets their life needs.

Statistically significant differences were
found using Pearson’s chi-squared test in pref-
erences regarding the species structure of for-
ests for respondent groups by place of residence
() test: p=0.017, a = 0.05); regarding the age
structure of forests for gender groups ()? test:
p=0.038, a.=0.05) and for respondent groups by
place of residence () test: p=0.024, a =0.05).
Respondents with a low level of education and
living in rural areas preferred even-aged for-
ests. Females expressed their preferences more
clearly than males. Respondents with a special-
ist diploma and an academic degree preferred
mixed forests. In general, 74.8% of respondents
preferred mixed forests.

The willingness of respondents to pay for
the creation and maintenance of preferred for-
est characteristics and recreational facilities
was assessed using the correlation-regression
analysis method. It was found that respondents
are willing to pay an average of 1-100 UAH/year
for the creation and maintenance of forests in
accordance with their preferred characteristics

and 101-500 UAH/year for recreational facil-
ities. The obtained estimates of the willing-
ness to pay for the creation and maintenance
of preferred forest characteristics showed that
the respondents’ income and type of place of
residence were statistically significant. The
variance of these factors explains 11% of the
variance of the willingness to pay for forest
maintenance in accordance with the expressed
preferences (R?=0.11). Such factors as sex, fre-
quency of forest visits, presence of children,
connection of profession with forestry, level of
education and age were found to be statistically
insignificant, as well as the assessment of the
willingness to pay for the creation and mainte-
nance of recreational facilities.

The obtained results of assessing respond-
ents’ preferences regarding recreation in the
forests of the Ivano-Frankivsk Region will con-
tribute to optimising forestry measures aimed
at enhancing the attractiveness of recreational
forests and creating suitable conditions to meet
the socio-economic needs of the population.
They will also shape the necessary strategies
for forestry enterprises to create recreationally
appealing forests.

Economists often assess the monetary val-
ue of forest ecosystem services, although the
concept of economic value is not necessarily
based on monetary expression. According to
researchers L.H. Goulder & D. Kennedy (1997),
this cannot be done, since ecosystems and spe-
cies have the right to exist regardless of whether
they are used by society. The counterargument
is that the inability to assess the monetary val-
ue of forest ecosystem services can lead to their
depletion or even loss. The inability to deter-
mine the economic value of wildlife habitat and
the value of hydrological or recreational ser-
vices of forest ecosystems can lead to an “em-
phasis” on logging with a clearly expressed eco-
nomic value - to the detriment of the unvalued
ecosystem services of forests, as reflected in the
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work of R. Costanza et al. (1997). Researchers
noted that studying the value of ecosystem
services allows for the assessment of nature’s
contribution to human well-being and sustain-
able development. Understanding the value of
natural capital promotes the rational use of re-
sources and the preservation of biodiversity for
future generations.

There are corresponding relationships
between services, cost, and methods of eco-
nomic valuation, which were considered by
R.S. de Groot et al. (2002) and L.C. Braat & R. de
Groot (2012). The researchers found that the
classification of ecosystem services promotes
the integration of the worlds of natural science
and economics, conservation and development,
and public and private policy. This is an initi-
ative that aims to balance the use of natural
resources with their conservation for future
generations. It promotes the development of
strategies that take into account the interests
of all stakeholders for sustainable development.

Research by H. Wittme et al. (2013) and
O.R. Pelyukh & L.D. Zahvoyska (2017) shows
that many factors influence people’s preferenc-
es for forest characteristics and, therefore, their
willingness to pay for the creation and main-
tenance of preferred forest characteristics and
recreational facilities. Different studies have
identified different preferences, suggesting that
they are partly shaped by cultural, regional, and
socioeconomic factors. People’s preferences for
forest characteristics may be influenced by their
membership in certain social groups (CICES -
Common International Classification of Eco-
system Services, n.d.), age, sex (Babi Almenar et
al., 2023), and recreational activity (Millennium
Ecosystem Assessment, 2005).

Among the factors influencing public pref-
erences, ecological knowledge holds a prom-
inent place. Psychological studies conducted
by S. Pagiola et al. (2004) confirm that people

with sufficient knowledge about forest ecosys-
tems (people with higher education, people
who often visit forests, or people who actively
participate in forest management planning) are
more likely to prefer visiting natural forests.
In recent studies by A. Filyushkina et al. (2017)
and V. Gundersen et al. (2019) regarding pref-
erences for specific characteristics of boreal
landscapes with a predominance of coniferous
species, respondents preferred forests with the
participation of deciduous species, the intro-
duction of which contributed to greater forest
heterogeneity, which improved recreational
value. In this case, the respondents also pre-
ferred mixed forests.

Considering the results of these studies,
a hypothesis is formulated regarding the form
of the regression model and the nature of the
relationship between the dependent and inde-
pendent variables. Based on a study of the lit-
erature on the assessment of economic value,
it can be assumed that the willingness to pay
for the creation and maintenance of preferred
forest characteristics and recreational facilities
is influenced by the material well-being of the
population, age, sex, education, the presence
of children in the family, type of place of resi-
dence, occupation in the forestry sector and the
frequency of forest visits. It can also be assumed
that there is a direct relationship between the
value of willingness to pay and factors such as
annual income, level of education, presence of
children, and age, meaning that as the values of
these factors increase, the value of willingness
to pay also increases.

Conclusions

The negative impact of anthropogenic pressure
and climate change on the viability and pro-
ductivity of forest ecosystems of the Ukraini-
an Carpathians requires the development of
appropriate measures for their conservation,
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rational use, and reproduction. It is necessary
to implement innovative approaches aimed
at strengthening interdisciplinary research
and taking into account the value of forest
ecosystem services. Based on the analysis of
the theoretical foundations and methods of
assessing the economic value of ecosystem
services, a contingent valuation method was
proposed and tested, which belongs to the
methods of expressed preferences for assess-
ing the recreational value of the forests in the
Ivano-Frankivsk Region.

The results of a study of people’s prefer-
ences for recreation in the forests of the Iva-
no-Frankivsk Region showed that the most im-
portant needs were family outings, forest walks,
and landscape viewing. The most significant
components for recreation in the forest were
the presence of trails, and the least important
were parking spaces, access to sports activities,
and the possibility to buy food. The most im-
portant characteristics when choosing a forest
as a recreation object were distance, and the
least attention was paid to the presence and
size of dead trees, or trees that are drying up.

The results of the study on the public’s
perception of forest characteristics showed
that respondents prefer mixed forests (74.8%
of respondents) where there are three or more
tree species (75.7% of respondents); 2.8% of
respondents indicated that the number of tree
species does not matter to them. In terms of
age structure, respondents prefer uneven-aged
forests (69.2% of respondents). The presence of

size (less than 40 c¢cm in diameter), and only
8.4% of respondents like large standing dead
and drying up trees (more than 40 cm in diame-
ter); 10.4% of respondents do not pay attention
to the presence or absence of standing dead and
drying up trees, and 7.5% to the height of the
trees and 17.8% to the age of the stand.

Based on correlation-regression analysis, it
was found that respondents are willing to pay
an average of 1-100 UAH/year for the creation
and maintenance of the forest in accordance
with their preferred characteristics and 101-
500 UAH/year for recreational facilities. The
results of the willingness to pay for the creation
and maintenance of preferred forest character-
istics showed that the income of respondents
and their place of residence were statistically
significant. The variance of these factors ex-
plains 11% of the variance of the willingness
to pay for forest management in accordance
with the expressed preferences (R*=0.11). Such
components as sex, frequency of forest visits,
the presence of children, occupation related to
forestry, education level and age were found to
be statistically insignificant. The obtained esti-
mates of the willingness to pay for the creation
and maintenance of recreational facilities were
also found to be statistically insignificant. The
results of the study will help to solve further
tasks related to increasing the attractiveness of
recreational and health-improving forests and
forest landscapes.
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AxoTtanig. Ontumisanisi B3aeMO/ii MiX CYCIiJIbCTBOM Ta HAaBKOJIMIIHIM CepelOBUILEM € OJHUM
i3 6a30BMX HampsIMiB peKpealiifHOrO JTiCOKOPMUCTYBaHHS. [l TOKpaIleHHS eQeKTUBHOCTI
BUKODUCTAHHSI €KOCUCTEMHMX IOCIYT pPeKpealiifHo-03J0pOBUMX JiCiB BMHUKIA HEOOXiIHICTb
PO3pOOKYM HOBITHIX MiJIXOMiB Ta iIHCTPYMEHTIB /ISl IPUITHSITTSI YIIPaBAiHCbKUX PillleHb, KII0YOBOIO
CKJIaZIOBOIO SIKMX € OITiHKa LMX KOPUCHMX Osiar. MeTow MO KeHHS € aHaJIi3 CYCITiIbHOI TyMKIU
CTOCOBHO BMCJIOBJIEHMX Ta BMSIBJIEHMX IepeBar O3HaK peKpealiiiHuX JiciB i peKkpeariitHux
06’eKTiB, @ TAKOX OI[iHKA TOTOBHOCTI IJIATUTH 3a BITOA06AaHI XapaKTepUCTUKM JIiCy Ta ITiATPUMaHHS
Yy HaJIEXKHOMY CTaHi peKkpeariiiHux 06’eKTiB. IOCTiIsKeHHS TPOBEIEHO 3 UEePBHS I10 ceprieHb 2022
POKY LUIIXOM IIPSIMOTO Ta aHOHIMHOIO OHJIaiiH-ONMTYBaHHS. BCTaHOBI/IEHO, IO PeCOHAEHTU
TOTOBI IOPiYHO IIATUTK B cepefHbOMY 1-100 rpH/piK 3a CTBOpPEHHS i MiATPMMAaHHS BIIOL06aHNUX
xapakTepucTuk Jjicy ta 101-500 rpH/pik 3a CTBOpEHHS Ta MiATPMMaHHS peKpealiifHuX 06’e€KTiB.
LIomo CHOPUAHATTS PeCHOHIEHTaMM XapaKTepPUCTUK JIiCy, SIKi BIUIMBAIOTh Ha BUOIp MicLs
BiATIOUMHKY TepeBara HaJa€ThCs Mimauum Jjicam (74,8 %), y CKIafli IKUX 3pOCTa€ TPU AePEeBHUX
Buau (57,9 %) ta nicam Bucotow mo 20 metpiB (40,2 %). HaTomicTh yicam BUCOTOW Gijblie
20 meTpiB mepeBary Bigmanu ycboro 15,9 % pecrioHneHTiB. HasiBHICTh MepTBOI AepeBUHM Y Jici
TMO3UTUBHO CIipuitMaTh 51,4 % pecrioHaeHTiB, a 10,3 % pecroOHAEHTIB He 3BePTAIOTh yBary Ha
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Kyrylenko et al.

HAasSIBHICTb UM BiJICYTHICTh CYXOCTilfHMX i BCUXalOuMx aepeB y jici. HaiiBasknuBimmmu motpebamu
3a/1J151 IKUX PECIIOHIEHTH BiBiyI0Th peKpealliifHi jicy 6y MporyasiHKY, BiIIOUMHOK i3 ciM’eio
Ta CIOIISIHAHHS JicCOBMX JaHAmadTiB. [HTerpailiss BMUSBIEHUX YSIBJIeHb Ta YIOm06aHb IIOHO
peKpealiifHMX JTiciB Ta 06’€KTiB Y iHHOBallii{He IPUITHATTS pillleHb Y cdepi T1icOBOTO rocrofapcTaa
3abe31euye CMHEPTil0 MepeBar, TakKMX SIK TiABUINEHHS MPUBAOAMBOCTI peKpearliiiHuX JIiciB Ta
JlicoBUX JlaHAMA(TIB, MiABUIEHHS CTiifKOCTi JIiciB 10 3MiH KJIiMaTy Ta 3a/I0BOJIEHHSI MiCII€EBOTO
TIOTNIUTY HA IepeBHY 6iomacy

KnrouoBi cioBa: IIOoCIIyIn JIiCOBUX €KOCuCTeM; BiMIOUMHOK Ha l'IpI/IpOJli; OIIUTYBaHHS
HellapaMeTpudyHa CTaTUCTUKA; MeTOLd YMOBHOI'O OI.liHIOBaHHﬂ
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