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Abstract: The development of a monitoring system for the socio-economic indicators of private
forest owners includes the comprehensive collection of various socio-economic data. These data
encompass general information about private forests owners, the need for monitoring, periodicity,
and other relevant factors. This holistic approach allows for a detailed assessment of the social and
economic conditions of private forest owners, as well as the economic efficiency of their operations,
ultimately aiming to achieve sustainable forest management. This research builds upon previous
studies by the authors that investigated the need for monitoring of the socio-economic indicators of
private forests and involved interviews with forest experts. Based on the data obtained from these
earlier efforts, this study aims to present a refined methodology for monitoring of the socio-economic
indicators of Lithuanian private forest owners. Based on the findings of this research, it is highly
recommended that monitoring be implemented at the state level across the entire territory of the
Republic of Lithuania. The results of this research show that the monitoring of the economic and
social indicators of private forest owners benefits not only the owners but also the state and society as
a whole. Residence size, property size, and association membership emerged as the most significant
factors influencing the need for forest monitoring, while knowledge in forestry, distance to the forest,
and gender showed weaker but still notable effects. The research results suggest that monitoring can
help to ensure the sustainable management of forests and the maintenance of ecosystem services,
in addition to contributing to the region’s economic development. It is recommended that this
monitoring be conducted every five years.

Keywords: development of monitoring system; private forest owners; social and economic indicators;

sustainable forest management

1. Introduction

Forest monitoring in private forests typically involves collecting data on the economic
activities, management practices, and socio-demographic characteristics of forest own-
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ers. These data are used to inform policies and actions that aim to maintain and enhance
the ecosystem services provided by forests. In contrast, state-owned forests benefit from
more consistent management approaches and monitoring systems supported by pub-
lic institutions and funding, leading to a more straightforward process for maintaining
ecosystem services.

Private forests are vital for the delivery of ecosystem services such as air and water
purification, climate change mitigation, and biodiversity conservation. Developing a mon-
itoring system for the socio-economic indicators of private forest owners is essential to
effectively understanding and analysing their activities [1,2].

The monitoring of socio-economic indicators among private forest owners is an es-
sential component of sustainable forest management, particularly in Lithuania, where
private ownership of forests plays a significant role in the overall landscape and economy.
Forests cover approximately one-third of Lithuania’s territory, and a substantial portion
of these forests is privately owned. Understanding the socio-economic factors that influ-
ence the decisions and behaviours of these private forest owners is crucial in developing
policies that support both sustainable forest management and the economic well-being of
forest-dependent communities.

In Lithuania, private forest ownership is characterized by a diverse range of owners,
from individuals with small forest estates to legal entities managing large forest areas.
This diversity presents unique challenges in monitoring and analysing socio-economic
indicators, as the motivations, management practices, and economic outcomes of these
owners can vary significantly. Moreover, the transition from state-owned to privately
owned forests, which began after Lithuania regained independence in 1990, has led to
a complex and evolving landscape of forest ownership. The socio-economic profiles of
private forest owners today are shaped by historical, cultural, and economic factors specific
to Lithuania, making this topic particularly important to understanding the country’s
forest sector.

When making decisions about the rational and sustainable use of forests, we face
various socio-economic factors that are becoming more and more complex. This situation
related to the implementation of a monitoring system is determined by the changing needs
of consumers, the increasing influence of non-state sectors, and the growth of private
forest areas [3—6]. In this context, when discussing methods for monitoring the social and
economic development of private forest owners, data must be obtained that are not only
technically reliable but also relevant and accessible to interested parties. Such a system is
useful both for private forest owners themselves and for society, as it allows for a deeper
understanding and evaluation of forest management practices and their impact in the
socio-economic context [5-8].

Depending on the goals and needs of private forest owners, a monitoring system
can be developed at different levels, i.e., from simple indicators such as statistic data to
more complex models that include various factors and their interactions [9,10]. Based on
the monitoring results, private forest owners can perform an analysis of their operational
efficiency and identify which aspects require improvement or changes. This can help
optimize forest management processes to improve economic benefits and public well-being.
Such a system also enables management authorities and political decision makers to obtain
valuable information about the status and performance of the forest sector. This can also
help to create consistent and effective policies and measures for forest owners to promote
sustainable forest management. Finally, such a monitoring system can contribute to a better
understanding and awareness of forest management in society by promoting dialogue and
cooperation between forest owners, the public, the business sector, and other stakeholders.
This is an important factor in increasing the sustainability of the forest sector [11-13].

2. Literature Review

A socio-economic indicator monitoring system for private forest owners is a necessary
tool to determine the effectiveness and sustainability of their forest management pro-cesses,
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identify social and economic indicators, and improve support measures and policies for forest
owners. To create an effective monitoring system, it is necessary to carry out a detailed analysis,
including the identification of social and economic indicators, the de-sign of data collection
and monitoring methodologies, the development of a communication strategy with forest
owners, and the analysis of results [14-16]. It is also important to pay attention to social aspects,
such as the demographic characteristics of private forest owners, the number and quality of
jobs, forest care and management practices, under-standing of sustainability principles, etc.
These indicators can help to understand the social situation, needs, expectations, and possible
difficulties of private forest owners in forest management and use [17].

Currently, only statistical data on private forests in Lithuania are publicly available, which
include different social and economic indicators, such as the scale of forestry activities, wood
utilization, income of forest owners, etc. [16,17]. However, such data need reorganization to
make them more accurate and efficient, considering modern technologies and forest manage-
ment challenges. For the implementation of a monitoring system of socio-economic indicators
of private forest owners, closer cooperation with forest owners and other stakeholders can be
sought based on their own experience and professional knowledge [1,18-20].

A comprehensive understanding of forest management policies in Lithuania is hin-
dered by the lack of detailed information and an incomplete picture of the situation. This
gap is largely due to insufficient monitoring of data on private forest owners and a scarcity
of scientific research on the subject. Therefore, we cannot gain comprehensive insights into
forest management or understand all the social and economic factors that influence the
behaviour of forest owners and influence forest management. There is a lack of re-search
providing accurate data on the behaviour of forest owners to improve and balance current
and future forest management [12,13,16,21].

Policy makers and representatives of the forestry sector are increasingly concerned
about the growing number and diversity of private forest owners in Europe. This phe-
nomenon is alarming because of how intensively these private forests are managed. Given
the increasing demand for forest products, including bioenergy, one of the priorities of
forest policy is the mobilization of forest resources, especially from private forests [22].
It is also important to consider societal expectations with respect to forests and their
owners—to provide not only wood services but also serve other purposes, such as their
use for recreation, tourism, health support, and carbon dioxide absorption. To effectively
manage forests, there is a need to categorize forest owners according to their actual or
intended management behaviour, so researchers are working on improving private forest
owner typologies, also known as non-industrial private forest owner typologies [21]. When
formulating private forest policy, it is important to have the following comprehensive infor-
mation: demographic data on private forest owners, the size of forest holdings, activities
performed by forest owners, and farming and its changes [23].

Monitoring systems of socio-economic indicators of private forest owners include:

- Statistical information: It is important to have data on the number of private forest
owners, the size of managed estates and forest areas, and tax indicators of forest
estates. Such information helps to determine the total amount of private forests and
their condition in the country [1,24].

- Socio-economic information: It is also important to obtain data on the social structure
of forest owners, as well as their education, goals, problems, attitudes toward property,
values, farming goals, motivation, types of behaviour, etc. With the help of this
information, the needs and aspirations of private forest owners can be understood
and considered [25-27].

- Monitoring the change in forest ownership: Change among private forest owners is
a dynamic process. Forest holdings can be inherited, transferred to other families,
or bought/sold to third parties. Therefore, it is important to continuously monitor
this change to identify development trends and update forest policies to take account
of new owners and their farming practices [28-30]. This information is essential for
decision making regarding the development of forest policy and the successful man-
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agement of private forestry. It allows for an understanding of the needs of private
forest owners, adapting policies to different farming methods and needs, allocating
sufficient resources, and supporting sustainable forestry development. Research on
socio-economic data and perceptions of private forest owners is conducted to under-
stand how private forest owners value and manage their forest assets and how this
affects their quality of life and economic situation. Various scholars are involved in
such studies and research; these studies cover areas related to socio-economic de-
mographic analysis, including the collection of demographic data on private forest
owners, such as age, gender, education, and income.

These data can help identify who the typical owner of private forests is and how
their socio-economic characteristics can influence their actions [31-34]. Forest management
and planning studies examine how private forest owners manage their forest assets and
make decisions about logging, forest maintenance, regeneration, and other activities. They
also examine what strategies and methods are used by owners in forest planning and
management [29-31,34]. Forestry economics and profitability studies investigate the level
of forestry entrepreneurship of private forest owners, as well as their return on investment,
profitability, and economic utility. This may include analysis of forest valuation and
accounting systems, profit and cost analysis, and other financial analyses [35,36]. Research
on forest policy and law examines what legal and policy measures states use to encourage
private forest owners to maintain and manage their forests” sustainably. The opinions
and perceptions of private forest owners about forest policy, legislation, and other means
of influence can also be analysed. All these studies help researchers to delve into the
social and economic factors of private forest owners and to evaluate the sustainable forest
management practices of private forest owners. This provides an opportunity to understand
private forest owners as an important factor in forest development and protection.

This article aims to introduce a methodology that was developed for monitoring of the
socio-economic progress of private forest owners in Lithuania, with a focus on promoting
sustainable forest management. The outcome should be an efficient and dependable system
for monitoring of the socio-economic indicators of private forest owners. This system
will serve as a foundation in enhancing forest management policies, preserving forest
resources, and fostering the sustainable development of forests in Lithuania. To ensure
accurate and reliable data collection, the development of a monitoring system should
include standardized and systematic methods and procedures that are adapted to the
context and needs of private forest owners. In addition, it is important to ensure the
confidentiality and privacy of data to obtain a true and objective picture of the activities
and results of private forest owners.

This research has the potential to serve as a model for other countries with similar
socio-economic contexts. Monitoring the socio-economic indicators of private forest owners
is not only essential for the sustainable management of Lithuania’s forests but also offers a
valuable opportunity to deepen our understanding of forest ownership dynamics within
a distinctive socio-economic and historical context. This research aims to contribute to
the development of a monitoring system that can support the long-term sustainability of
Lithuania’s forest resources while also informing broader regional and global discussions
on private forest ownership.

3. Materials and Methods

There are various ways to monitor economic and social data. They are used to obtain
objective, research-based data about the current state and changes. Some of the more com-
mon monitoring methods include questionnaire surveys, the collection of statistical data,
research and experiments, social network analysis, and focus group discussions [37-42].
The choice of monitoring method depends on what data need to be obtained and what
research and analysis objectives are pursued. Questionnaire surveys, statistical data collec-
tion, research and experiments, social network analysis, and focus group discussions are
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Determining
the number of
respondents
and selection
criteria

Preparation of
questionnaires

the most common and effective ways to obtain objective and accurate data on economic
and social trends.

A quantitative survey was selected for this pilot research, seeking to understand the
significance of the issue and assess the current situation accurately. This research method
aims to elicit the experiences and attitudes of private forest owners with respect to forest
management towards sustainability and monitoring needs. This research method was
chosen for systematic data collection and analysis. The scope of the study is calculated
according to Paniotto’s formula.

1
n= ——
A+ &
where n represents the sample size, A represents the sample error size (=0.05), and N repre-
sents the size of the population under study.

Respondents in this pilot study were private forest owners. The sample had 95% relia-
bility and a 5% error rate. To test the newly developed monitoring system for private forest
owners, a pilot study with 252 respondents was conducted.

The survey was conducted from 4 September 2023 to 19 November 2023.

In this article, we present particular information about the prepared questionnaire. The
modified questionnaire is presented in Appendix A. It consists of 2 general blocks; the first
block is composed according to personal information, and the second block is composed
according to monitoring needs with respect to the social and economic development of
Lithuanian private forest owners. SPSS (Statistical Package for Social Science) version 24.0
was used for statistical analysis of research data. The following methods of data analysis
were used:

- Descriptive statistics (frequency tables and data location characteristics). Frequency
tables were used to determine the distributions of respondents” answers. Nominal
variables are presented as percentages and frequencies. The mean (M) was derived
from the positional characteristics of the data.

- Tests for establishing statistical relationships (Spearman). These tests are used to
test hypotheses that state that there is a statistical relationship between variables.
Spearman’s correlation was used to determine the relationship between statement
ratings and demographic factors. Data are considered statistically reliable when
p < 0.05. The strength of relationships was interpreted using estimates [37].

To formulate a methodology for monitoring of the socio-economic development of
private forest owners, experts were interviewed in a previous study [43]. This research
identified the necessary stages for the development of a methodology to monitor the
socio-economic progress of private forest owners. Based on this study, empirical research
was prepared, which is necessary to create a methodology for monitoring of the social and
economic development of Lithuanian private forest owners (Figure 1).

Testing the
questionnaire A L Compilation
and adjusting Monitoring PErlO(thIt-y of of the data
methods monitoring

it according to collection base

the test results
Figure 1. Methodology for monitoring of the socio-economic development of private forest owners.

The first step (see Figure 1), i.e., respondent selection, is a particularly important
element of the research process when conducting surveys. When planning a survey study,
it is important to make a reasonable decision about how many respondents need to be
interviewed and how they will be selected and included in the study. The sample size for
this study was determined based on the expert survey data of the previous study [43].

The second step (see Figure 1) was to prepare a questionnaire for private forest
owners based on the insights of the experts selected for the study [43]. After analysing
literature sources [7,43-46] and experts” interviews about the monitoring of social and
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economic indicators of private forest owners, a questionnaire for private forest owners
was created. The questions for private forest owners were divided into the following
two groups: (1) general information about the forest owner and (2) information about the
need for monitoring and forest policy development. The first group of questions includes
general information about forest owners. In terms of socio-economic demographic analysis,
such a study may include the collection of demographic data on private forest owners,
such as age, gender, education, and income [47-49]. These data can help identify who
the typical owner of private forests is and how their socio-economic characteristics can
influence their actions and decisions [50-52]. The following general information about
forest owners was collected: gender (male or female), place of residence (city or village),
age (years), education (not completed secondary, secondary, or higher), knowledge of
forestry (higher education in forestry, forestry experience, courses and seminars, public
information tools, or have no knowledge), relations with organizations (member of forest
owners’ organization, member of other organizations, or not owned by anyone), nature of
activity (manager, clerk, worker, farmer, unemployed, retired, or student), average monthly
income (EUR/month). The second group of questions about the need for monitoring
includes information about the need for monitoring of the socio-economic development
of private forest owners, the benefits of monitoring socio-economic development, private
forest owners’ expectations with respect to this monitoring, motivation to participate in
the monitoring, survey methods that can be used in monitoring, and how often surveys of
private forest owners should be conducted.

The third step (see Figure 1) involved administering the survey to 252 respondents for
testing and adjustment the questionnaire. The purpose of the survey was to check whether
the questionnaire is appropriate and how it works in practice. All owners of private forests
were potential participants in the sample. Non-probability quota sampling was used for
this study. After analysing the experience of foreign countries [7,53-55] in the initial stage,
with only statistical data, it is recommended that respondents be selected according to the
following criteria: the country’s administrative units (municipalities) and the size of the
available forest holdings. To protect the identity of the interviewees and to obtain more
appropriate answers, the questionnaires of the respondents were coded, so the questions
were answered anonymously.

The fourth step (see Figure 1) involved using multiple methods to obtain survey feedback,
namely a telephone survey, personal survey, postal survey, and electronic survey [56-58].

The fifth step (see Figure 1) determined the periodicity of monitoring based on data
from the expert survey [43].

Finally, the sixth step (see Figure 1) involved recommendations for establishing a data
collection base, namely creating a data repository, determining the data collection format,
and ensuring the database’s reliability and security [43].

4. Results
4.1. Testing and Validating the New Monitoring Method

Data collection and analysis were essential steps in evaluating the effectiveness and
reliability of the newly proposed monitoring system. By applying the monitoring method to
real-world data, we aimed to demonstrate how the system can accurately capture relevant
socio-economic indicators of private forest owners. This process is a key component in
developing any new monitoring tool, as it ensures that the method is practical, scalable,
and capable of generating meaningful insights. In this part of the manuscript, we present
the systematized and summarized results of the third through sixth steps (see Figure 1).
As previously mentioned, the survey was administered to a group of 252 private forest
owners who were interviewed in order to test and adjust the questionnaire used in this
study. The purpose of the research is to check whether the completed questionnaire is
adequate, to ensure a high quality of data, to present monitoring methods and periodicity,
and to prepare the background for a data collection and compilation base.
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4.2. General Information about Forest Owners

The summarized results of the pilot survey show that the number of women and
men was almost evenly distributed; 48% of respondents were men, and 52% were women.
The largest proportion of respondents was over 60 years old (35%) (40-60 years, 25%;
25-39 years, 30%; under 25 years, 10%).

Most of the respondents who participated in the study were city residents (70%) (small
towns, 15%; villages, 15%).

A proportion of 14% of respondents had university-level higher education, 54% had
non-university higher education, 15% had secondary education, and 17% had special
secondary education. An analysis of the summarized results is presented in Table 1.

Table 1. Characteristics of respondents (%).

Variable Category Number of Respondents (%)
Gender Male 48
Age Up to 25 years 10
25-39 years 30
40-60 years 25
>60 years 35
Residence size Village 15
Small town 15
City 70
Knowledge in the field Higher education in forestry 8

of forestry

Experience in the field of

forestry education 55
Courses and seminars and 12
from mass media
Association membership Hunters 4
Forest owners/cooperative 21
No forest-related organization 75

or society

The respondents were asked about their knowledge in the field of forestry. Respon-
dents” answers about their knowledge in the field of forestry were distributed as follows:
8% of respondents had a higher education in forestry, 55% of respondents did not have a
forestry education but had work experience in the field of forestry, and 12% of respondents
acquired knowledge from courses and seminars and from mass media (press, television,
internet, etc.) 25%.

Private forest owners who participated in the study were also asked whether they
belong to associations, societies, or organizations related to forests. After analysing the
collected data, it was found that 4% of interviewees belong to a hunters’ group, 21% are
members of an association of forest owners/cooperative, and 75% do not belong to any
forest-related organization or society.

The answers of the respondents to the question about what subjects they are engaged
in were distributed as follows: 4% are top- or mid-level managers, 6% are specialists or
clerks, 10% are workers or technical workers, 8% work under a business certificate or
have individual activities, 32% are farmers, 10% are unemployed, 25% are pensioners, and
5% are students or pupils.

Respondents were also asked what their average monthly income is. A proportion of
17% interviewees stated that their monthly income is up to EUR 840 (minimum salary), the
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income of 33% of the persons who participated in the study ranges from EUR 841 to 1200,
8% have an income of EUR 1201 to 3000, 17% have an income of EUR 1201 to 3000, and
25% of respondents did not answer this question.

4.3. Monitoring Need and Forest Policy Development

Analysing the second group of questions about the need for monitoring, private forest
owners were asked their opinion of whether it is necessary to monitor the socio-economic
development of private forest owners in Lithuania. A proportion of 61% of respondents
supported this idea, 23% disagreed with the need for monitoring of the socio-economic
development of private forest owners, and 15% of respondents had no opinion.

Essential expectations of private forest owners with respect to such monitoring are
presented in Table 2.

Table 2. Relations between respondent preferences in forest activities and education, place of residence,
age, gender, knowledge in the field of forestry, and association membership (statistical significance of
change, p < 0.05).

Motivation to Permanent

Variable Participate in Member of Tﬁiﬁfgg;;r
Monitoring the Group
Age 0.234 0.345 0.611
Gender 0.432 0.164 0.235
Place of residence 0.567 0.678 0.258
Knowledge in the field of forestry 0.576 0.867 0.773
Association membership 0.795 0.933 0.819

This analysis also proves that the following. Motivation to participate in monitoring
and permanent group memberships are very important for people who live in cities.
Indicators such “motivation to participate in monitoring”, “permanent group membership”,
and “the need for monitoring” are highly valued among respondents with knowledge in
the field of forestry and those with association memberships.

Association membership was found to be related to “motivation to participate in
monitoring”, “permanent group membership”, and “the need for monitoring”.

The opinions of the interviewees about the benefits of monitoring the socio-economic
development of private forest owners was divided as follows: 70% of the persons who
participated in the study believed that it is useful not only for forest owners themselves
but also for the state and society, 65% of respondents thought it can help to ensure sustain-
able forest management, under 52% believed it will maintain the provision of ecosystem
services, and 41% respondents were of the opinion that it will contribute to the economic
development of the region.

We also asked private forest owners if they had any other observations that were
not listed in the questionnaire. After analysing the opinions of private forest owners
about monitoring need and encouraging them to participate in the survey, the following
four sub-themes were distinguished from the obtained results (Table 3):

- Obtaining information;

- Giving opinions;

- Privileges;

- The opportunity to participate in the development of private forest policy.

When monitoring the social and economic indicators of private forest owners, it is
important to motivate the respondents. Maintaining motivation throughout the research
process can help to ensure more active participation of respondents in surveys. It does not
matter what methods are used to motivate and encourage respondents; the most important
thing is to ensure the confidentiality of the respondents. After conducting the research, it
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became clear that it is important for the respondents to receive feedback about the results
of the research, so we recommend that the obtained monitoring results be made public and
available to respondents [59,60].

Table 3. The sample (compiled by the authors based on the results of the proposed methodology for
monitoring the socio-economic development of private forest owners).

Sub-Theme Statements of Private Forest Owners

“Increasing the knowledge bag”
“Getting information”
“Acquire knowledge, follow innovations and opportunities”
“Knowing the results”

Obtaining information

“Say your opinion”
“Opportunity to express your opinion”
“Sharing Experience”
“I believe that forestry and nature conservation can be combined
and we need to find a way to do that. And I think that these polls
could at least help a little”

Giving your opinion

“Free consultations in a forest plot”
“Incentive gifts received for survey participation”
“Priority scores when applying for aid”
“Organization of training and courses (free of charge)”

Privileges

“The desire for as much clarity as possible”

“More people would know the needs of forest owners”
“Improving the legal framework of forestry”
“Perhaps my answers would serve to improve the prestige of
forest owners in society, creating rules or laws for forest use”
“I want to contribute to a more comprehensive understanding and
management of private forest management”
“Changes in forest management policy”

“The opportunity to contribute to an important statistical study
and to reflect/represent the practices applied in your holding
(your decisions)”

“The opportunity to keep a sharp mind for longer, to submit
proposals to forest policy makers on forest use, restoration,
development of protected areas and other issues through a
survey questionnaire”

Formation of private
forest policy

A proportion of 57% respondents expected the formation of sustainable private forest
policy as a result of monitoring, 32% expected a contribution to sustainable forest devel-
opment, 59% expected the prevention of climate change, and 78% expected community
involvement and the promotion of social responsibility.

To investigate the need for monitoring, during the survey, the respondents were
asked whether they would agree to be a permanent member of the group. A proportion of
17.3% of respondents agreed to participate in ongoing monitoring activities as a permanent
member of the group. It is important that when forming a group of regular respondents, the
principles of research ethics be followed, that respondents be informed about the objectives
of the study, and that their personal data be stored and used only for that purpose.

A proportion of 87% respondents who agreed to participate in monitoring were moti-
vated by privileges, 45% by the provision of consultations and information, 48% by personal
motivation, and 65% by practical benefits. Encouraging and motivating respondents are
very important in the process of conducting research. By encouraging respondents and
ensuring their motivation, it is possible to increase the accuracy of answers, ensure good
results, and reduce the number of refusals [55].

After summarizing the results of the respondents” answers, it can be said that the
benefit of monitoring the economic and social indicators of forest owners are not only
enjoyed by the owners themselves but also by the state and society. A proportion of 95% of
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the respondents agreed with this statement, 82% of respondents stated that monitoring can
help ensure sustainable forest management, 75% believed that the monitoring system for
private forest owners can help maintain the provision of ecosystem services, and 68% of
respondents agreed that such a system can contribute to the economic development of
the region.

Based on the systematized survey data, a periodicity of monitoring of one year is rec-
ommended. A proportion of 17% of those surveyed indicated this frequency, 23% indicated
once in 2 years, 10% indicated once in 3 years, 10% indicated once in 10 years, and 40% of
survey participants recommend conducting surveys every 5 years.

4.4. Tested Survey Methods, Periodicity, and Background for Monitoring Database

During the study, all possible survey methods were tested. The following four main
survey methods are distinguished depending on the method of administration: telephone
survey, personal survey, postal survey, and electronic survey [31,37,59]. The telephone survey
method can be used in the later stages of monitoring of private forest owners if a constant
group of respondents is formed. The data of respondents were obtained from the Real Estate
Register and cadastral database of the Public Enterprise Register Centre, indicating the status
and institution name [43]. After using the available information, contact information was
found on the Internet, i.e., contact phone number. Forest owners were interviewed, and the
feedback evaluation was 100%. On average, the conversation lasted 45 min. The shortest
questionnaire response time was 22 min, and the longest was 75 min.

Face-to-face evaluation of questionnaire feedback was provided by 35.8% of respon-
dents. During the survey, 50 persons could not be found, 3 persons refused to participate
in the survey, 19 persons stated that their forest property had been sold or otherwise trans-
ferred to others, and 5 persons included in the survey lists were deceased. The availability
of the respondents was determined by their declared place of residence (i.e., city or village),
the selected survey time in terms of the week (i.e., working day or weekend), and the day
(standard working hours from 8:00 a.m. to 5:00 p.m. or after-work hours from 6:00 p.m.
to 9:00 p.m.). The average travel distance to reach one respondent was 54.7 km, and the
average duration of the conversation was 38 min. The shortest questionnaire response time
was 19 min, and the longest was 60 min.

Online questionnaires were posted on the social media pages of the Lithuanian Private
Forest Owners Association (PMSA) and the Lithuanian Forest and Landowners Association
(LSMA). PMSA's social website is followed by 11,000 people, and LMSA has 8200 followers,
of which 6500 belong to the association of forest owners. A total of 55 respondents answered
the questionnaire, assuming that the questionnaire reached all association members on both
social networks. With respect to questionnaire feedback, the reversibility was determined to
be 0.85%. The average questionnaire response time was 10 min. The shortest questionnaire
response time was 3 min, and the longest was 46 min. After analysing the applied survey
methods based on respondent availability and feedback evaluation, it was found that the
most appropriate and reliable method for obtaining information from legal entities is a
telephone survey, while for individuals, a personal survey is preferred initially. The most
economical survey methods are telephone or Internet surveys. Although personal surveys
are the most demanding in terms of material costs, they are the best way to obtain objective,
detailed, and accurate data and are suitable for the selection and formation of a permanent
group of respondents.

After conducting a survey of forest owners and summarizing the obtained results,
it became clear that, in the opinion of the respondents, the most acceptable method of
surveying is via the Internet or by telephone. A proportion of 91% of the survey participants
were in favour of and online survey, and 75 percent of the respondents were in favour of
a telephone survey. According to the authors, when monitoring the social and economic
indicators of forest owners, it is recommended to apply combinations of research methods,
considering the status of the group of interviewed respondents.



Forests 2024, 15, 1657

11 of 19

Identify the
required data

Create a data
structure

Based on the research results, a correlation analysis was performed between the
dependent variable (the need for a monitoring system for the socio-economic indicators of
private forest owners) and eight independent variables (Table 4).

Table 4. The need a for monitoring system for the socio-economic indicators of private forest owners
and correlations between the independent variables.

No. Independent Variable Correlation Coefficient 4
1. Property size 0.461 ** 0.000
2. Distance from residence to forest property —0.104 ** 0.042
3. Respondent age —0.099 * 0.054
4. Gender —0.159 ** 0.000
5. Knowledge in the field of forestry 0.184 ** 0.002
6. Residence size 0.848 ** 0.000
7. Total income 0.065 0.204
8. Belong to associations 0.311 ** 0.000

* Significant at 10%; ** significant at 5%.

The following six independent variables were found to have significant correlations:
property size (p = 0.000), distance from residence to forest property (p = 0.042), gender
(p = 0.000), knowledge in forestry (p = 0.002), residence size (p = 0.000), and association
membership (p = 0.000). A strong and reliable correlation exists between the need for forest
monitoring and residence size (r = 0.848), with moderate correlations with property size
(r = 0.461) and association membership (r = 0.311). Meanwhile, weaker but still reliable
correlations were observed with knowledge in forestry (r = 0.184), distance from residence
to the forest property (r = —0.104), and gender (r = —0.159) (see Table 4). In summary, the
analysis shows that residence size, property size, and association membership are the most
influential factors related to the need for forest monitoring. Knowledge in forestry, distance
from the forest, and gender also play a role but with weaker correlations.

Periodicity of monitoring is extremely important, allowing for consistent and long-term
data acquisition and adequate assessment of economic and social development; however,
specific needs and circumstances must be considered. By combining different monitoring
methods and properly planning the periodicity, it is possible to obtain accurate, clear, and
necessary data for decision making with respect to business and social development. Both the
experts from the previous study [43] and private forest owners who participated in the survey
indicated monitoring of social and economic indicators should be carried out every 5 years.

Establishing databases for the collection and monitoring of respondent data is an
important process that allows an organization to collect, organize, manage, and monitor
information about the characteristics and behaviour of respondents [7]. This information
can be used for a variety of purposes, such as strategic development, policy formulation, or
performance evaluation. Based on the insights derived from the literature analysis, expert
surveys [43], and respondent evaluations, the following eight steps are recommended to
create a respondent database (Figure 2):

Establish Data

prfoce:liu.res Preiare the collection Upda;li.ng Data anda.lysis
or data ata an an Ensuring of
. d : . .
processing collection ﬂtoeigr processing of interpretatio security
and system data n
management system

Figure 2. Steps for creating a respondent data collection database (compiled by authors based on the
research results).

First, it must be determined what data need to be collected and stored. This may include
respondents’ personal information, demographic characteristics, behavioural data, etc. Once
the required data are identified, a data structure must be created that is easy to understand
and manage. When establishing data handling and management procedures, the first step is
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Analysis of data
needs

to decide how the data will be collected, entered into the system, stored, and updated. This
includes procedures and guidelines to help ensure data accuracy, integrity, and confiden-
tiality. Then, the data collection system must be prepared. This includes creating a database
or system to store respondent and monitoring data. This can be a database management
system or popular tools such as Microsoft Excel or Access. Data collection and input into
the system: Data can be collected in a variety of ways, such as by surveys, monitoring tools,
or passive participant studies. The data must then be entered into the system in such a
way as to ensure their accuracy and integrity. The database must be constantly updated
whenever new data on respondents or monitoring results are available. This may include
updating, changing, or deleting data if necessary. After completing the process of creating
the database, the data can be used to analyse and interpret the respondents’ characteristics,
behaviour, and monitoring results. This can help an organization better understand its
target audience and make research-based decisions. Respondent data must be protected
from illegal actions. This may include encrypting datasets, passwords, or data backups;
restricting access to data; and preventing unwanted data loss or corruption. Collecting
respondent monitoring data is an important activity that allows organizations to obtain
valuable information about their respondents’ behaviour, activities, and future planning.
Creating monitoring data storage databases is a complex process that requires properly
prepared technological solutions.

The main five steps to be followed in the development of respondent monitoring data
collection systems are outlined in Figure 3.

Development of the .
architecture of the Creating

Creation of Ensuring data opportunities for
databases security data integration
with other systems

data collection
system

Figure 3. Steps in the development of a respondent monitoring data collection system.

To create a proper database, it is first necessary to determine what information the
organization wants to obtain from respondent monitoring and how this information will
be used. This will help determine the needs and structure of the base. It is important to
provide easy-to-manage information for quality data collection, processing, and storage
when designing a data collection system architecture. When creating databases, attention
should be paid to the collection of respondent observation data, which can include a large
amount of data, so it is important to create efficient data systems. This may mean creating a
database, creating indexes, and implementing other means of organizing data. Respondent
monitoring data are often sensitive and require certain safeguards. Measures should be put
in place to ensure data security and privacy.

5. Discussion

The development of a well-structured methodology for monitoring of the social
and economic progress of private forest owners is critical in establishing an effective
system for tracking their development in Lithuania. Such a system plays a key role in
ensuring the ongoing assessment of socio-economic indicators relevant to private forest
owners, enabling the identification of challenges and the formulation of recommendations
to enhance sustainable forest management policies. Furthermore, the implementation of a
monitoring system for these indicators will assist authorities and stakeholders in gaining
a deeper understanding of the strategies, needs, and challenges faced by private forest
owners [41,43,53]. This could allow for more effective planning and the implementation
of measures and programs to support and promote a sustainable forestry sector. The
development of a monitoring system for the socio-economic indicators of private forest
owners is a complex and long-term task that requires cooperation and dialogue with all
parties involved in this sector to ensure sustainable management and use of forests and
promote social and economic well-being [43].
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When making decisions regarding the rational and sustainable utilization of forests, we
encounter increasingly complex socio-economic factors that must be carefully considered
and navigated. These factors encompass a wide range of economic, social, and environ-
mental dimensions, each influencing the overall management and conservation strategies
for forest resources [19,54]. This situation is shaped by evolving consumer demands, the
expanding impact of non-state sectors, and the growth of privately owned forest lands. In
this context, when discussing methods for monitoring of the social and economic devel-
opment of private forest owners, it is essential to gather data that are not only technically
reliable but also relevant and accessible to stakeholders [44,45]. When formulating private
forest policies, it is necessary to know the most important information about the owners of
private forests, as well as farming and its changes, in private forest estates [46].

Currently, data monitoring of private forest owners and the conducted scientific re-
search provide only partial, unfocused, or incomplete information about forest management
policy [61]. There is a lack of more detailed and comprehensive socio-economic data that
could influence and improve forest management and the determinants of forest owners’
behaviour and balance forest management now and in the future.

This study highlights the various benefits of monitoring the socio-economic indicators
of private forest owners. One of the key advantages of such monitoring its contribution
to the evaluation of economic benefits, such as income and profits, generated from the
management of this critical natural resource. Such insights are crucial for the planning
and optimization of forest resource utilization, ultimately leading to an increase in the
overall value of the forest. First, the benefits of monitoring of the economic-social indicators
of private forest owners can be diverse. Such monitoring contributes to the assessment
of economic benefits. By monitoring the economic indicators of the management of this
natural resource, it is possible to assess the income and profit of forest owners [48]. Secondly,
the monitoring of social indicators allows for an assessment of the forest’s impact on local
communities and society at large. Factors such as the aesthetic value of forested landscapes
and the recreational potential of forests can be appraised, aiding in the formulation of forest
use plans that align with the needs of the local community [49]. This can help to plan and
optimize the use of forest resources and increase the value of the forest. The benefits of
monitoring socio-economic indicators extend beyond individual forest owners, positively
impacting the state and society at large. This approach contributes significantly to the
promotion of sustainable forest management, the preservation of ecosystem services, and
the fostering of regional economic development [50]. Lastly, by monitoring and analysing
the socio-economic indicators of forest owners, valuable insights can be obtained into how
legal and political measures influence private forest management. This information is
instrumental in assessing the effectiveness of current legislation and policy implementation,
thereby offering suggestions for enhancements when necessary.

By monitoring social indicators, it is possible to assess the impact of forests on the local
community and society in general. For example, the aesthetic value of a forested landscape
or the recreational potential of forests can be assessed. This can help to plan appropriate
forms of forest use that meet the needs of the local community.

Forests provide many ecosystem services, such as air and water purification, mitigation
of climate change variability, biodiversity conservation, etc. By monitoring forests, as well
as socio-economic and ecological indicators, it is possible to assess how forest management
contributes to the provision of ecosystem services [48-51]. This can lead to a more effective
understanding of the functions of forest ecosystems and their impact on all forms of life. By
monitoring and analysing the socio-economic indicators of forest owners, it is possible to
obtain data on how legal and political measures affect the management of private forests.
This can help assess the current effectiveness of legislation and policy implementation and
provide suggestions for improvement in this area, if necessary.

As the analysis of the research results show, a monitoring system for the socio-economic
indicators of private forest owners may include various indicators, such as general informa-
tion about the forest owner, information about the forest estate, and activities of the owner
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in the forest estate. Based on the data from the analysis of the survey results, it is recom-
mended that monitoring be carried out every 5 years to obtain long-term and consistently
comparable data on the development of the activities and management of private forests.
Such periodic monitoring is carried out in many foreign countries to evaluate or achieve
certain goals, determine the needs of economic and social policy, predict future trends, and
make necessary decisions based on these data. A monitoring periodicity of every 5 years
also avoids excessive data collection and administrative costs. It also gives analysts and
policy makers enough time to evaluate the obtained results, identify long-term economic
and social policy developments, and develop adequate and effective actions. However, it
should be noted that the 5-year interval may be too long to analyse certain situations. Some
economic and social indicators may change during such a period, which may complicate
the interpretation of these data and the assessment of the current situation. Therefore, other
follow-up intervals (e.g., 3 years or 10 years) may be available depending on specific needs
and circumstances.

Another important step in the analysis of socio-economic data is the creation of
databases for the collection of respondent data. Such databases would allow organizations
to collect, organize, and manage information on the characteristics and behaviour of
respondents and monitoring data.

The limitation of this research lies in its adaptation of the methodology for monitoring
of the socio-economic indicators of private forest owners according to Lithuanian needs
and standards, with a future vision in mind. There is also a possibility that not all persons
who answered the questionnaire were forest owners. To achieve ambitious plans, similar
studies are needed in other European countries, looking for similarities and differences
to create a common European private forest monitoring system, which would help to
adopt relevant legal acts, political decisions, and supporting programs so that European
forests are sustainable and an ecological-economical balance is maintained. This common
European private forest monitoring system should include various functions, such as
forest condition monitoring and assessment, verification of the accuracy of wood origin
and destination, sustainable forest planning and management, tracking of forest owners’
incomes and expenses, monitoring of the scope and structure of forestry activities, etc. In
addition, the monitoring system should be able to be integrated with existing national
monitoring systems to obtain accurate data on the state and activity of forests across Europe.
This would allow more effective planning and management of forest resources, as well as
the implementation of sustainable forestry policy.

6. Conclusions

To effectively monitor the socio-economic indicators of private forest owners, it is
essential to establish specific intervals and conditions for conducting surveys. Ensuring the
representativeness of the data is also essential. Therefore, it is recommended that physical
private forest owners be selected based on the size of their managed forest estate, applying
the same criterion for legal entities. Surveys should be conducted anonymously using a
structured questionnaire administered either through personal interviews or online.

The research results highlight that monitoring of the economic and social indicators
of forest owners benefits not only the owners but also the state and society. According
to respondents, such monitoring can promote sustainable forest management, maintain
ecosystem services, and contribute to regional economic development.

To ensure high-quality monitoring, it is important to motivate respondents by clearly
communicating the study’s objectives and the potential benefits to participants. When
respondents understand how they might benefit from the research, they are more likely to
participate openly and provide detailed responses. Valuing their opinions and emphasizing
the importance of their contributions can further encourage cooperation. Residence size,
property size, and association membership are the most influential factors driving the need
for forest monitoring, while knowledge of forestry, distance to the forest, and gender have
weaker but still significant effects.
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Additionally, the creation of a database for the storage of respondent and monitoring
data is important. Such a system would facilitate the collection, processing, and man-
agement of data on respondent characteristics and behaviours, as well as monitoring
results. This database would support both quantitative and qualitative data, including
demographic information, behavioural insights, and opinions, all of which are critical for
sustainable forest management.
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Appendix A. Private Forest Owners Questionnaire
A. GENERAL INFORMATION ABOUT THE OWNER OF THE FOREST

1. You are (check the answer option):
Female [J Male [11 don’t want to specify [
2. Your age (circle the answer option):

(a) up to 25 years

(b) 25-39 years old.

(c) 40-60 years old.

(d) older than 60 years.

(e) Idon’t want to specify.

3. Your place of residence (circle the answer option):
(a) city;
(b) small town;
(c) village;
(d) other (specify)

4. Your education (circle the answer option):

(a) high university education;
(b) non-university high education;
(c) secondary;

(d) special secondary education;

(e) incomplete secondary education;
(f) other (specify)

5. Your knowledge in the field of forestry (circle the answer option, there may be
more options):

(a) higher/higher education in forestry/forestry;

(b) Idonothave a forestry education, but I have work experience in the field of forestry;

(c) courses and seminars;

(d) mass media (press, television, internet, etc.);

(e) Idon’t know anything;

(f) other (specify)

~ O~ =

~
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6.

|

10.

11.

12.

Are you a member of associations, societies, etc. member of organizations that are related
to forests and/or activities in them. (circle the answer option, there may be more options):

(@) hunters group;
(b) association of forest owners/cooperative;

(c) Idonotbelong to any forest-related organization, society, etc.;
(d) other (specify)

You are:

a) top, mid-level manager;

b) specialist, clerk;

¢) worker, technical worker;

d) working under a business certificate/individual activity;

e) farmer;

f) unemployed;

g) pensioner;

h) student, pupil.

What is your average monthly income, before taxes, i.e., “on paper”? (circle the answer
option) (personal income, not from the forest estate)

a) up to 840 EUR (minimum salary);

b) from 841 to 1200 EUR;

¢) from 1201 to 3000 EUR (average salary);
d) 3001 EUR and more;

e) I'have no monthly income;

f) Ido notwant to answer;

g) other (specify)

-~

(
(
(
(
(
(
(

OPINION ON THE NEED FOR MONITORING

In your opinion, is it necessary to monitor the socio-economic development of private
forest owners in Lithuanian private forests?

(a) Yes;

(b) No;

(c) Idon’t know;

In your opinion, what are the benefits of monitoring the socio-economic development
of private forest owners? (choose all the answers that are acceptable to you)

(a) it will be useful not only for the forests’ owners themselves, but also for the state
and society;

(b) it will help to ensure sustainable forest management;

(c) it will maintain the provision of ecosystem services;

(d) it will contribute to the economic development of the region;

(e) other (specify)

What do you expect from this monitoring?

(a) Formation of sustainable private forest policy;

(b) Contribution to sustainable forest development;

(c) Prevention of climate change;

(d) Community involvement and promotion of social responsibility;
(e) other (specify)

What would motivate you to participate in this monitoring?

a) Privileges
b) Provision of consultations and information;
Personal motivation;

Practical benefits;

other (specify)

~

C
d
e

(
(
(
(
(

~ I~
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13. Would you agree to be a permanent member of the group?
(a) Yes;
(b) No;
(¢) Idon’t know;
(d) other (specify)
14. How often do you think surveys of private forest owners should be conducted?

(a) once a year;

(b) once every 2 years;
(c) once every 3 years;
(d) once every 5 years;
(e) once every 10 years.
(f) other

15. Do you have any other observations that are not listed in this questionnaire? If so,
please specify them.
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