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Abstract. The study aimed to analyse the foreign experience of forestry management and to address the
latest strategies for managing forest resources. The positive experience of foreign countries in managing
the forestry sector in the context of increasing forest pollution is highlighted. The possibilities of using
this experience to improve legislation in the relevant field are considered. The study established that
in the developed countries of the world forest resources are among the most important national values
that have significant economic and socio-cultural significance. To effectively conserve and restore
these resources, multilevel governmental mechanisms for managing forest resources in the face of
increasing forest pollution have been introduced abroad. The study indicated that many developed
countries use forest management strategies through an integrated approach to address this issue, the
main essence of which is based on control measures carried out by both public authorities specialising
in forestry and environmental safety authorities and services. The study noted that forest management
in the world is becoming an increasingly urgent task due to the growth of pollution, climate change
and other environmental challenges. Several international approaches and strategies used to preserve
and restore forests are considered, namely: Sustainable Forest Management (SFM); forest certification;
international treaties and initiatives; rehabilitation and restoration of forests; involvement of local
communities; and technological innovations. Several important points of foreign experience in forest
management that should be used and implemented in Ukraine are highlighted: the development of an
agroforestry approach, the introduction of biodiversity conservation programs, the European Union's
forestry development strategy, and others. The results obtained can be used to develop national and
local forest management strategies, implement eco-standards, adapt pollution control plans, and raise
awareness and education among citizens and government officials

Keywords: environmental sustainability; forest ecosystems; environmental policy; EU; environmental
protection

Suggested Citation:

Moroz, V. (2024). International experience and strategies for forest management in the context of growing
forest pollution. Scientific Reports of the National University of Life and Environmental Sciences of Ukraine, 20(6),
33-49. doi: 10.31548/dopovidi/6.2024.33.

‘Corresponding author

Copyright © The Author(s). This is an open access article distributed under the terms of the
oY Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)


https://orcid.org/0000-0002-1457-4641
https://scireports.com.ua/en

International experience and strategies for forest management...

Introduction

The management of Ukrainian forest resources is
an urgent issue of state regulatory policy, as they
are an exhaustive and limited natural resource
of the national economy. Furthermore, forest is
an important component of the natural ecosys-
tem of territorial communities, as it provides an
opportunity to develop the economic and social
sphere of many territories and sectors of the
country, contributes to the conservation of bio-
diversity and provides a unique environmental
microclimate (Ozkaya & Erdin, 2020). In the mod-
ern world, where technological and technical de-
velopment is growing every day, forest resources
are actively used for industrial purposes, which
causes excessive deforestation, a decrease in the
species composition of flora and fauna, pollution,
and disruption of the natural balance of ecosys-
tems. Incompetent management of forest re-
sources leads to several negative consequences:
soil depletion, reduced water retention function
of territories, air and environmental pollution,
and other negative factors for ecosystems and
humanity in general.

Notably, state forest management strategies
significantly impact the entire national economy,
as these resources are the raw material base for
many industries, such as forestry, fuel and energy,
medical, cosmetics, pharmaceutical, food and oth-
er industries, which provides job creation in lo-
cal communities, and a significant share of forest
resources form a large part of Ukrainian exports
(Shi et al.,2022). The Ukrainian forestry sector re-
mains in a critical situation. Forest resources do
not meet economic and environmental require-
ments. Over the past 1000 years, the forest area
has decreased by more than three times, forest
landscapes have been subjected to anthropogen-
ic changes, natural productivity has declined, and
biodiversity has been reduced. Forest plantations
have been destroyed by excessive deforestation
in the past, so their natural protective functions
are lower. Due to a lack of investment, reforest-
ation and afforestation rates remain low, and
the mismatch between the forest resource base,

forest development opportunities, and forest con-
sumption is deepening (Torres et al., 2021).

The study of the newest component of the
strategy for the rational use of forest resourc-
es has been a part of research at the foreign
and national legislative levels, as well as in the
works of many scientists. There are many views
among researchers on the strategy of the mod-
ern development of the forest industry, as well as
the experience of their implementation abroad.
O.V. Boyko (2021) believed that the creation of a
modern, innovative forestry complex is possible
only when the right legislative framework is cre-
ated, a wide range of various subsidies is used,
long-term programmes for the careful use of for-
est resources are created, and modern innovations
in the forestry complex are monitored on an ongo-
ing basis. M. Dyachenko et al. (2021) indicate that
for the optimal functioning of the forestry sector,
it is necessary to create free access to timber, but
only if fair competitive conditions are created, a
favourable climate for investment in innovative
development is created, and positive dynamics of
change is introduced, guided by the experience of
European countries. YV. Muravyov et al. (2023) rec-
ommend changing the plan for creating strategies
for the development of forestry institutions. This
plan has a regional overtone, addressing the main
features of the forestry sector in the Zakarpattia
region.As a result of the study,a scheme of a mod-
ern strategy for the development of the forestry
sector in the Zakarpattia region was proposed. The
researchers also focused on international experi-
ence. O. Oshurkevych-Pankivska et al. (2023) have
similar views, believing that in the process of cre-
ating an innovative policy for the development of
the forest industry, it is necessary to address the
uneven areas of forest plantations in different
regions of Ukraine, which determines the neces-
sity of keeping the focus on the regional levels.

D. Wuepper et al. (2023) argue that it is ad-
visable to use a variety of approaches to the de-
velopment of the forestry sector, accounting for
the experience of foreign countries. They believe
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that their implementation is justified in the face
of risks and uncertainty of modern realities. The
scientists believe that the following schemes for
the development of this industry would be ap-
propriate: export orientation, import substitution,
and organisational and legal regulation. Similar
views are shared by Y. Polishchuk et al. (2020).
They believe that regional policy should be based
on the experience of European partners, taking
into account the following points: human capi-
tal development; subsidies for small and medi-
um-sized businesses; modernisation of research
by increasing investment; and forestry is seen as
an object of modern smart specialisation. L. Maly-
uta & Y. Spyrydonova (2011) insist on the special
importance of the forest, so it is necessary to use
the latest methods in the forestry industry, which
will have a positive impact on the production of
fixed assets, money in circulation, increase pro-
ductivity, reduce existing costs, and, of course, in-
crease the estimated amounts. Scientists advise
simulation, modelling, optimisation and digitisa-
tion of forest data, all of which will allow for the
modelling of the latest forest systems.

Thus, the literature review shows that for-
est management issues have been considered
by many researchers, but over time, forest man-
agement approaches and strategies have become
outdated and need to be modernised. The study
aims to analyse international experience in im-
proving the forestry sector and to study modern
forest management strategies, which will im-
prove the forestry complex of Ukraine.

Materials and Methods
The study of international experience and strat-
egies of forest management was based on natu-
ral materials and methods: a comparative anal-
ysis - to investigate investment and regulation
of forestry opportunities in a market economy;
analysis and synthesis of statistical information
collected and processed to illustrate the current
situation and trends in forestry in Ukraine; eco-
nomic and statistical - to assess the current sit-
uation with forestry in Ukraine and its regions;
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cause and effect - to create and analyse tools
related to the creation of strategies for the de-
velopment of forest potential and the effective
reproduction and use of forest resources; graphs
for displaying the results of scientific research;
assessment of the effectiveness of organisation-
al and economic instruments of state regulation
of forestry activities in the region.

Geographic Information Systems (GIS)
technologies were used in the course of this
study. Notably, the main purpose of GIS was to
produce and maintain databases with spatially
coordinated information. Among the databas-
es of this type were digital atlases created for
different countries and published by Delorme
Mapping Systems as part of the Domesday pro-
ject (Lausch et al.,, 2017), including the Digital
World Atlas and the Digital Atlas of the Unit-
ed Kingdom. These databases also contained a
digital format of the National Atlas of Ukraine,
developed by the Institute of Geography of the
National Academy of Sciences of Ukraine in co-
operation with “intelligent geographic systems”
(Massey et al., 2023). The second important com-
ponent of such a database is an observational
system, such as the UNESCO-led Global Re-
source Information Data Bank (GRID) or the Eu-
ropean Community Geographic Information Sys-
tem CORINE (Carvalho et al., 2021). GIS functions
also included the production and operation of
cadastre systems integrating various fields: mu-
nicipal automated information systems (MAIS),
automated land information systems (ALIS), and
spatially distributed automated information sys-
tems for cadastres (water, forestry, real estate).
The spatial data software included GIS packag-
es such as MGElIntergraph, ILWIS (Netherlands),
Mapinfo (USA), Arc/INFO, SICAD (Germany),
ArcView GIS, and QGIS (USA).

Modern approaches, methods and materials
based on the latest scientific studies were used to
obtain the available results on the analysis of for-
eign experience and the most recent forest man-
agement strategies to use the positive experience
gained in the forestry sector of Ukraine (Table 1).
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Table 1. Regulations and forest management strategies of leading countries

Country Primary regulatory acts Primary forest management strategies
Forest Stewardship Council (FSC) (2024), Sustainable forest management, forest
Canada Canadian Standards Association (2024) certification, investment in new technologies,
cooperation with indigenous peoples
“Cut down one tree — plant two”, bioenergy
Finland Progrgrer;%ecgczirot:?;gg&r?ze&ir;t %gorest investments, local community participation,
! environmental legislation.
Sustainable forest management, investments
Sweden Forest Stewardship Council, PEFC in the latest technologies, environmental
legislation, reforestation
B Sustainable forest management, research,
Germany Natlscigsvl aFrgrSehsEt A(‘:C;u(:]gi?‘?g;%reﬁ certification, forest rehabilitation, stakeholder
P ’ engagement
. - Sustainable forest management, certification,
France Code Forestier (2024, November), National community engagement, research, climate

Wood Production Strategy (2024)

change adaptation

Great Britain

The Forestry Commission (2024), UK
Government'’s England Tree Strategy
Consultation (2024)

Sustainable forest management, certification,
community participation, education, climate
change adaptation

USA

National Forest Management Act (NFMA)
(1976), Forest Legacy Program (FLP) (1990),
Forest Stewardship Program (2024)

National forest management, certification,
fire management strategies, climate change
adaptation

Source: compiled by the author

Acts of the Cabinet of Ministers of Ukraine
and the Verkhovna Rada of Ukraine were used in
the study, namely Forest Code of Ukraine (1994);
the Law of Ukraine No. 1264-XII “On Environmen-
tal Protection”(1991); Resolution of the Cabinet of
Ministers of Ukraine No. 303-2007-p “On Approv-
al of the Rules for Forest Reproduction” (2007);
Resolution of the Cabinet of Ministers of Ukraine
No. 976-2009-p “On Approval of the Regulation
on State Forest Protection, Forest Protection of
Other Forest Users and Forest Owners” (2009)
were employed in the study. Moreover, Statistical
information from the State Committee of Forest-
ry of Ukraine and regional forestry management
institutions were used in this paper, namely the
Public Report of the Head of the State Agency of
Forest Resources of Ukraine for 2023 (2023) and
reports of the State Statistics Service of Ukraine
were employed in this research.

Results
The development of the forestry industry is an im-
portant component of many economies,and some
of them have achieved significant success in this
area thanks to effective strategies. Here are some

examples of the most successful countries and
their strategies. Canada, which has some of the
largest forest resources in the world, has several
leading strategies for managing these resources
(Yousefpour et al., 2020). Canada is actively im-
plementing sustainable forest management prac-
tices. Many Canadian forests are certified accord-
ing to the Forest Stewardship Council (2024) and
Canadian Standards Association (2024) standards,
which guarantee environmentally responsible,
socially beneficial and economically sound forest
management. Canada is making significant efforts
to preserve biodiversity. Government agencies
are creating national parks, protected areas, and
protected areas where deforestation is limited or
prohibited. Canada is investing in research and
development of new technologies for sustainable
forest management, such as bioenergy projects,
development of new wood materials and innova-
tive methods of logging and forest management.
Canada actively cooperates with indigenous peo-
ples, involving them in the management of for-
est resources. Indigenous communities have the
right to participate in decision-making on forest
use, as well as to benefit economically from forest
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resources. The country supports a policy of plant-
ing new trees in areas where deforestation has
taken place to ensure forest regeneration. The
country is conducting genetic research to grow
more resilient and productive forest stands.
Through these strategies, Canada not only con-
serves its forest resources but also provides eco-
nomic benefits to its citizens.

Finland is a role model for forest manage-
ment. The country contributes significantly to
green forest preservation. The main aspect of
forest management in Finland is deforestation,
which is always accompanied by planting new
trees. The “Cut down one tree, plant two” is the
basic principle that Finland follows in managing
forest resources. Most Finnish forests are certified
according to PEFC or FSC standards. This ensures
that forest management meets environmental
requirements, and social principles and is eco-
nomically viable. To improve the forestry industry,
financial institutions are actively investing in new
technologies and research. The main areas of in-
vestment include bioenergy, the creation of new
materials from wood waste,and much more. Local
communities are actively involved in the propos-
al and decision-making processes for forest man-
agement. They can express their opinions and
participate in various activities, which improves
their understanding of the value of forests. Fin-
land has developed strong environmental legisla-
tion that has played a major role in shaping forest
management strategies. High standards and strict
laws regulate logging and forest management.
This contributes to biodiversity conservation
and ecosystem protection. Finland’s forest man-
agement strategies include biodiversity protec-
tion, i.e., they create protected areas and operate
various environmental programmes to preserve
endangered and rare species of flora and fauna.
Finland is indeed a role model for forest manage-
ment (Dufour-Kowalski et al., 2011).

Sweden is one of the countries that pioneered
the principles of sustainable forest management.
The basic principle is that deforestation should
be compensated by reforestation. This ensures a
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balance between deforestation and reforestation
and preserves ecological systems and biodiversity.
This principle is similar to the Finnish example of
forest management. Most Swedish forests are cer-
tified according to the Forest Stewardship Coun-
cil (2024) and the Programme for the Endorsement
of Forest Certification standards. This guarantees
that forest management is carried out responsi-
bly, respecting environmental and social aspects,
as in many European Union countries. One of the
areas of sustainable forest management in Swe-
den is investment in research and development of
the latest technologies in the forest industry. The
country is developing new wood products, such
as bioplastics and textile fibres, and is research-
ing new wood processing methods to improve
quality and reduce waste. The national environ-
mental laws are strict, controlling deforestation,
protecting water resources and monitoring bi-
odiversity. The laws set strict limits and require-
ments for forest users to ensure the sustainability
and longevity of forest ecosystems. The Swedish
reforestation programme is quite robust and in-
cludes planning for the planting of new trees in
the areas where deforestation has occurred. These
measures preserve forest areas and contribute to
balancing the carbon cycle. Sweden uses the lat-
est technologies to monitor the state of forest re-
sources, involves non-governmental organisations
and ordinary citizens in making management de-
cisions, and promotes the development of small
and medium-sized forestry enterprises, which sup-
ports regional economic development and creates
additional jobs. Sweden’s forest management
strategies are export-oriented, which brings large
revenues to the country. Adaptation of forestry to
climate change and strategies to reduce emissions
of harmful gases are important ideas in Swedish
forestry legislation. Large areas of forests absorb
carbon, which means that Sweden uses forests
as a tool to combat its large carbon footprint in
the atmosphere. Sweden’s forest management
strategies are quite effective, helping to conserve
forest resources and ensure their sustainabili-
ty and economic efficiency (Jourdan et al,, 2021).
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The development of the forestry industry is
an important component of the economy of many
countries, and some of them have achieved sig-
nificant success in this area due to effective forest
management strategies. Analysis of international
experience highlighted an example of the suc-
cessful implementation of forest policy and its
successful implementation at the external and
internal levels in the European Union. It is worth
noting that the basic principles of forest manage-
ment in Europe were created several centuries
ago by German experts, which is why Germany is
called the “trendsetter” among the European Un-
ion countries.

Germany is one of the world’s leading coun-
tries in the field of sustainable forest manage-
ment. Its approach and strategies are extremely
systematic and include measures and approaches.
Here are some of the main aspects of the German
forest management strategy:

1. Sustainable forest management: Germany
is boldly implementing the principle of sustain-
able forest management, which means that it
strikes a balance in the environmental, social and
economic spheres when managing forest resourc-
es. The country regularly monitors the state of its
forests, plans deforestation and reforestation,and
takes measures to protect flora and fauna.

2. Legislative framework: forest management
is regulated at both the federal and state levels.
The main laws of sustainable management are
enshrined in the National Forest Act (1975).

3. Forest certification: many forestry en-
terprises in Germany are certified by the Forest
Stewardship Council and the Programme for the
Endorsement of Forest Certification. This ensures
compliance with high environmental, social and
economic requirements.

4. Rehabilitation and restoration of forests:
degraded forests in Germany are being actively
restored. Much attention is devoted to the use
of local tree species to preserve biodiversity and
make ecosystems more sustainable.

5. Research and innovation: the develop-
ment of technological innovation and scientific

research is a priority for Germany as it contributes
to effective forest management, and Germany
is investing heavily in the scientific sector. This
includes the use of satellite imagery, drones and
geographic information systems for forest moni-
toring.

6. Stakeholder engagement: an important
part of the strategy is to involve various stake-
holders, from local communities to private forest
owners, environmental organisations and busi-
nesses. This contributes to a more integrated and
harmonious approach to forest management.

7. Education and awareness-raising: a major
role is played in education and awareness-raising
about the importance of forest conservation and
restoration. This includes training programmes,
educational campaigns and cooperation with
schools and universities.

8. Economic incentives: to support sustain-
able forest management, Germany uses various
economic incentives, such as additional benefits
for forest owners and subsidies, as a sustaina-
ble management practice. The country has also
always been actively involved in international
cooperation in forest management, exchanging
experience and knowledge with other coun-
tries (Schneider et al., 2021).

It is worth noting the positive experience of
managing the forestry complex in France. Accord-
ing to French law, the environment, landscapes,
flora and fauna, their varieties and bio-balance are
part of the national heritage, and the protection,
restoration and management of natural resources
is a task aimed at protecting and preserving the
environment from possible threats of destruction.

France has a wealth of experience and a
comprehensive approach to forest management
that combines all the above principles. France
is actively implementing the principles of sus-
tainable forest management, which are aimed at
preserving flora and fauna, productivity and envi-
ronmental sustainability of forests. This includes
regulating deforestation, reforestation and pro-
tection against soil erosion. The National Wood
Production Strategy (2024) defines the main
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priorities of forest management policy until 2026.
The main goals include the conservation of for-
ests, increasing their productivity, strengthening
the links between forests and the economy, and
enhancing adaptation to climate change. The le-
gal framework and regulation of forestry in France
is carried out through laws and regulations, in-
cluding the Code Forestier (2024). This provides
a legal framework for sustainable forest manage-
ment and the protection of forest resources. As
in Germany, many forests in France are certified
by the Forest Stewardship Council (2024) and the
Programme for the Endorsement of Forest Cer-
tification, meaning that France is also actively
pursuing a forest certification policy. This helps
ensure compliance with high standards of sus-
tainable management.

The country actively involves local com-
munities, private forest owners, environmental
organisations and businesses in the forest man-
agement process. This contributes to a more
harmonious approach and consideration of all
interests. Public awareness and education are
an important part of the strategy, and France in-
vests in training programmes for foresters, public
education campaigns and cooperation with ed-
ucational institutions. It also actively supports
scientific research in forestry and introduces
technological innovations for forest monitoring
and management. This includes the use of satel-
lite imagery, drones and geographic information
systems. There are various economic incentives
to support sustainable forest management, in-
cluding financial support for reforestation, subsi-
dies and tax breaks for forest owners. It is worth
noting that France is developing and imple-
menting measures to adapt its forests to climate
change, including the selection of drought- and
pest-resistant tree species and the introduction
of new management practices, which will help
forests adapt to new conditions. France is also
actively involved in international initiatives on
forest governance, knowledge sharing and co-
operation with other countries to support global
forest resilience (Griinig et al., 2024).
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The UK has its unique forest management
strategy based on the principles of sustainable
development, biodiversity conservation and con-
sideration of environmental challenges such as
climate change. The UK is actively implementing
the principles of sustainable forest management,
which are aimed at maintaining an ecological,
social and economic balance in forest manage-
ment. This includes regular monitoring of forest
conditions, control of deforestation and reforest-
ation measures. Forest policy and strategy are
coordinated by the Forestry Commission (2024),
which is responsible for developing and imple-
menting forest management strategies. It also
provides advice to the government and private
forest owners. The UK actively supports certifica-
tion programmes, such as the Forest Stewardship
Council (2024) and the Programme for the En-
dorsement of Forest Certification, which promote
sustainable forest management and ensure com-
pliance with high standards. The UK government
has also developed the UK Government’s England
Tree Strategy Consultation (2024), which includes
measures to increase the area of forests, conserve
existing forest resources and increase their resil-
ience to climate change. The UK actively engag-
es local communities, private forest owners and
various stakeholders in the forest management
process. This includes consultations, joint projects
and support programmes for local initiatives. The
UK raises awareness of the issue and invests in
educational programmes to help raise awareness
of the importance of sustainable forest manage-
ment. This includes training courses, online re-
sources and cooperation with educational insti-
tutions, as well as supporting research in forestry
and introducing the latest technologies for forest
monitoring and management. Satellite imagery,
drones and geographic information systems are
used to detect changes in forests and plan con-
servation measures. The UK is developing and
implementing measures to adapt forests to cli-
mate change. This includes the selection of resil-
ient tree species, changes in forest management
practices, and measures to increase the resilience
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of forests to extreme weather. There are a varie-
ty of economic incentives to support sustainable
forest management, including grants, subsidies
and tax breaks for forest owners who adopt sus-
tainable practices. The UK actively participates
in international initiatives on forest governance,
sharing knowledge and best practices with other
countries. This contributes to the global sustain-
ability of forests and the maintenance of interna-
tional environmental standards. These measures
and strategies help the UK to effectively man-
age its forest resources, preserve them for future

20 28
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generations, and adapt to new environmental
challenges (Ligot et al., 2023).

Analysis of the development of the forestry
sector in the United States of America demon-
strated a significant emphasis on the national
economy, contrary to Ukraine. This conclusion is
based on the fact that the country is one of the
largest timber producers in the world. The Unit-
ed States of America (USA) has a variety of forest
management strategies that include public, pri-
vate and local initiatives, as forests are owned by
different entities, as shown in Figure 1.

State forests
Corporate forests
Private forests
Partly private forests

m Tribal forests

H | ocal government forests

Figure 1. Ownership structure of US forests, %

Source: compiled by the author

These strategies aim to conserve wildlife and
plants, use resources sustainably, and adapt to
climate change. The US Forest Service is the pri-
mary agency responsible for managing 193 mil-
lion acres of national forests and rangelands. It
develops long-term forest management plans
that consider environmental and societal con-
siderations. The National Forest Management Act
(NFMA) (1976) controls the management of public
forests, dictates requirements for forest resource
planning, and ensures public participation in de-
cision-making. The National Park Service manag-
es a system of national parks and wildlife refuges
that include large areas of forests, which helps to
preserve natural landscapes and biodiversity. The
Forest Legacy Programme (FLP) (1990) is unique
in that it aims to preserve private forest lands that
have high ecological, recreational or historical
potential. The programme provides financial sup-
port to protect forests from deforestation. There
is also the Forest Stewardship Programme (2024),
which provides technical and financial assistance

to private forest owners to develop and imple-
ment sustainable forest management plans. Like
other countries, the US actively uses forest certi-
fication systems such as the Forest Stewardship
Council (2024) and the Sustainable Forestry Ini-
tiative. This helps to ensure that forest resourc-
es are used appropriately. As fires are a serious
threat to US forests, the National Forest Service
and local governments are actively working to
develop fire management strategies that include
fire prevention, controlled burns and emergency
response, as this is a national concern. The United
States is developing and implementing measures
to adapt forests to climate change, including the
selection of drought- and pest-resistant tree spe-
cies,as well as the introduction of forest manage-
ment practices that increase their resilience to
atypical weather conditions. Forest management
in the United States also involves cooperation be-
tween various federal, state and local agencies.
This ensures that efforts are directed towards
the conservation and sustainable use of forests
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(Guignabert et al., 2024). These countries demon-
strate how effective strategies can contribute to
the sustainable development of the forest indus-
try, providing economic benefits and conserving
natural resources.

As for Ukraine, the national forestry policy
places greater emphasis on direct government
intervention and the use of economic incentives
for sustainable forestry. The main components of
the forestry industry are woodworking, forestry,
furniture, forest chemicals, and pulp and paper.
The economic crisis of 1990 significantly re-
duced the production capacity of these industries.
Therefore, to restore the sustainable potential of
the processing units of the forestry complex, it
is necessary to create a modern design of state
regulation of institutional changes. The nature
of state control over the use of natural resources
and environmental protection is determined by
the state environmental policy. In the context of
attracting foreign experience, this system should
be aimed at restructuring relations in the hu-
man-society-environment system. Today, there is
a need to restructure administrative institutions
with a methodology for implementing the prin-
ciples of integrated environmental management.
The state policy in the field of environmental
management should be based on a stable system
of regulations, but in the context of martial law
and constant changes in the domestic and foreign
policy situation, this system should be resistant to
changes in environmental components and avoid
potential crises. This is an effective way to over-
come economic and environmental problems and
regulate environmental management.

Forest resources are a set of resources that
includes timber, fruits, berries, medicinal plants,
mushrooms, honey, firewood and other useful for-
est products, as well as the natural conditions in
which forests grow, such as water, soils, climatic
conditions, air and water pollution, and biodi-
versity. Forest resources are of great importance
for the economy, as they are important sources
of food, materials for construction and manufac-
turing, and energy resources, and they provide
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other useful functions, such as biodiversity con-
servation, water and air purification, climate reg-
ulation, and others. A huge part of the global for-
est resources is used to produce timber, which is
widely used in construction, furniture and paper
industries. In addition, forests provide habitats for
more than 80% of the global species. Forest eco-
systems also have the potential to reduce emis-
sions and contribute to the fight against global
warming (Marfina, 2011).

Ensuring sustainable forest management
has a significant impact on creating a sustaina-
ble economy and preserving the environment.
Efficient use of forest resources and protection of
forests from careless use is a key challenge for
the sustainable development of our planet. A spe-
cific feature of forest and ecosystem management
in Europe is the concept of integration, which
implies the need for different approaches to the
potential for intensive timber production from
forests designated for nature protection or rec-
reation. In the European Union, forests are multi-
functional, thus, when managing forest potential,
ecological, economic and social functions of for-
ests are addressed, all factors are analysed and
management decisions are made to identify and
achieve the specified goal (Fournier et al., 2022).
Analysis of the experience of the world’s lead-
ing countries identified main principles of forest
management, as shown in Figure 2. A detailed de-
scription of each principle is provided below.

Conservation of forests and biodiversity: this
principle involves the preservation of natural
ecosystems, protection from pollution, protection
from human interference and other negative im-
pacts on the ecosystem. Biodiversity conservation
is important because forests are home to a large
number of different species of animals and plants.
Conservation of natural processes is also relevant
as they contribute to soil fertility, water balance
and other ecological processes. Ensuring the con-
servation of forests and biodiversity is important
for sustainable development and securing the
natural resource potential for future generations
(Karas et al., 2021).
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Figure 2. Basic principles of forest management
Source: compiled by the author

Use of forests according to their potential:
this principle calls for the use of forests accord-
ing to their purpose and capabilities. For instance,
a forest can be used as a source of wood for fur-
niture, paper and other materials, or as a recrea-
tional resource. This principle also requires con-
sideration of the specifics of a particular area and
forest. For instance, forests with more oak may be
more profitable for furniture production, while
forests with more pine may be better for paper
and other materials. Analysis of the potential of
forests allows to maximise the efficiency of their
use and ensure the sustainable development of
forest resources.

Sustainability: this principle implies that for-
ests should be used at a rate that allows them
to regenerate and maintain their ecological func-
tions, including water and air purification, climate
control, and biodiversity conservation. This prin-
ciple is very important in forest management. En-
suring sustainable development means preserv-
ing natural resources for the long term, ensuring
their use at a rate that does not exceed their
natural ability to regenerate (Janova et al., 2024).
This helps to maintain ecological balance and
ensure access to forest resources not only for
current generations but also for future genera-
tions. To achieve this goal, it is necessary to apply

scientifically sound forest management methods
that ensure their restoration and conservation. In
addition, consideration of the impact of forestry
on the environment and adherence to the princi-
ple of environmental safety are essential.

Management for economic efficiency: this
principle implies ensuring maximum efficien-
cy of forest resources use at minimum cost and
maximum profit. The principle of management
for economic efficiency implies that forest re-
sources management should be aimed at ensur-
ing maximum efficiency of their use with mini-
mum costs and maximum profit. This implies the
rational use of forest resources, optimisation of
their extraction and processing, and increasing
the competitiveness of the forest sector of the
national economy. To achieve this goal, it is nec-
essary to develop and implement effective forest
management strategies, accounting for econom-
ic, social and environmental factors. It is essen-
tial to ensure effective control over the use of
forest resources and the fulfilment of contracts
for their extraction and processing, as well as to
ensure transparency and openness in the process
of resource allocation and control. Managing for-
est resources in an economically efficient man-
ner can contribute to increasing forest revenues
and developing the forest sector of the national
economy. However, it is necessary to consider and
consider environmental and social aspects, en-
sure the sustainability and conservation of forest
ecosystems, and protect the rights and interests
of local communities and forest users (Muys &
Messier, 2023).

Public participation: this principle is essen-
tial to forest governance and involves the public
in decision-making on forest management. This
ensures that a wide range of diverse interests
and perspectives,including economic, social, cul-
tural and environmental, are represented, which
are important for sustainable development. Pub-
lic participation can take place through various
forms of consultation, discussion and cooper-
ation with stakeholders, including residents,
representatives of civil society organisations,
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academia and research institutions, industry
and other interested parties. Public involvement
helps to ensure broad support for decisions and
builds trust in forest management processes.
It also contributes to more effective and sus-
tainable solutions that consider the needs and
interests of different stakeholders and ensure
the conservation and sustainable use of forest
resources (Girma et al., 2023).

Ukraine has several forestry management
problems that affect the quality of the forest in-
dustry. The main problems of forest management
are Illegal deforestation, one of the biggest prob-
lems of forest management in many countries,
including Ukraine. It leads to loss of biodiversity,
disruption of ecological balance and reduction
of CO, absorbed by forests. A major problem is
insufficient protection of forests, which leads to
a decrease in their natural value and deteriora-
tion of biodiversity. It also reduces the opportu-
nities for sustainable use of forest resources and
reduces the economic efficiency of forestry. Cli-
mate change is also a significant issue that has a
negative impact on forests, in particular on their
ability to store carbon and biodiversity.As a result,
the risks of forest fires and diseases may increase,
which can lead to increased forest loss. Unauthor-
ised development of forest areas is quite popu-
lar in Ukraine, leading to a deterioration in the
quality of forest resources and a decrease in their
quantity, which leads to a decrease in the profits
of forestry enterprises. Unauthorised develop-
ment of forest areas is one of the most serious
problems of forest management. This includes
illegal deforestation, timber extraction without
the necessary permits, the use of forests for ille-
gal mining and other violations not provided for
by law. The lack of alternatives to forest use can
lead to unauthorised deforestation, which can be
a barrier to sustainable development. For exam-
ple, in certain regions of Ukraine, forests are the
only source of firewood needed to heat domestic
buildings in winter. In such cases, it is necessary
to find alternative energy and fuel sources to re-
duce pressure on forest resources.

Moroz

Discussion

The study demonstrated that international expe-
rience in managing forest resources against the
backdrop of increasing pollution includes sever-
al effective strategies. Key outcomes include the
introduction of air and water quality monitoring
technologies, the use of innovative reforestation
methods, and the integration of environmental
standards into management policies.

The research showed that effective forest
management strategies in the face of pollution
often combined technological innovation with
an integrated approach to resource management.
For instance, the use of satellite data to monitor
forest health has helped reduce pollution in the
United States. NASA satellites such as Landsat
have helped to reduce the percentage of pollu-
tion caused by deforestation and degradation,and
in the state of California, Landsat data revealed a
20% reduction in pollution due to the control of
forest fires and illegal logging. Sentinel-2 project
in Australia is based on the use of the European
Space Agency’s Sentinel-2 satellites to help Aus-
tralian researchers assess the condition of forests
after forest fires. The data from these satellites
allowed for a rapid assessment of the extent of
damage and the implementation of restoration
measures, which contributed to the restoration of
60% of the affected areas within the first year af-
ter the fires. Indonesia, in turn, uses satellite data
to monitor forest changes and combat deforest-
ation, so since 2015, thanks to satellite monitor-
ing, the level of illegal logging in the country has
decreased by 50%. Brazil has an Amazon forest
monitoring programme, which uses satellite data
to track deforestation, and thanks to data col-
lected from satellites, deforestation in the Ama-
zon decreased by 70% between 2004 and 2012
(Storch et al., 2023).

The use of satellite data for forest monitor-
ing is gaining popularity in Ukraine, and there are
several notable examples: The National Forest
Monitoring Project, launched in 2020, uses satel-
lite data to track changes in forest cover. Accord-
ing to the project, from 2020 to 2023, more than
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30,000 hectares of illegal logging and spontane-
ous deforestation were identified and document-
ed. The Forest Map system, implemented as part
of an initiative to improve forest governance, is
also operating on our territory, and it is worth
noting that satellite imagery helped to identi-
fy and assess a 15% reduction in forest area in
Ukraine in 2022 due to military operations and
illegal activities. Thanks to satellite data from
the Copernicus project, 35 large forest fires were
quickly detected and extinguished in 2021, help-
ing to prevent further damage to over 5,000
hectares. These examples demonstrate that in-
novative satellite data technologies are helping
to manage forests and respond to environmental
challenges in Ukraine as well. This supports the
hypothesis that monitoring technologies are key
to effective forest management (European Forest
Institute, 2024).

The conclusions are consistent with the re-
search of modern scientists, both foreign and
domestic. TV. Vu et al. (2019), paid attention to
the impact of air pollution on various aspects of
forest ecosystems, including tree health and bio-
diversity. I.Z. Gitas et al. (2014) explored the lat-
est remote sensing technologies for forest health
monitoring and pollution assessment. In turn,
S. Cunningham et al. (2015) analysed successful
cases of forest restoration as a means of pollution
control and environmental quality improvement.
E. Muller (2024) compared environmental norms
and standards in forest management in different
countries. Also, D. Karnosky et al. (2003) reviewed
the impact of pollution on the biodiversity of
forest ecosystems at the global level. They also
emphasised the importance of monitoring tech-
nologies in forest management.

D. Zadykhailo et al. (2023) addressing the
impact of military operations on the state of for-
ests and the possibility of satellite monitoring for
damage assessment. R. Elijah (2023) analysing
the role of satellite data in the processes of forest
restoration after natural disasters and pollution.
In turn, O.I. Bandurka et al. (2021), investigating
the effectiveness of satellite technologies for

detecting and responding to forest fires.
O.H. Chaskovskyy & H.H. Hrynyk (2020) exam-
ined the capabilities of Sentinel-2 satellites to
assess the state of forests and their changes in
recent years.Also, Y.S. Rajabova (2024) focused on
the use of satellite imagery to monitor changes
in forest cover and detect illegal logging. These
studies show how Ukrainian scientists are using
satellite technology to monitor and manage for-
ests and assess environmental impacts. However,
the study found that today, the war has a major
impact on forest pollution. In Ukraine in particu-
lar, it has a significant impact on forests, causing
physical damage through bombing and shelling,
soil degradation and pollution, as well as increas-
ing illegal logging and pressure on resources due
to population displacement. The hostilities also
reduce the capacity to manage and protect for-
ests, leading to long-term environmental prob-
lems and requiring comprehensive efforts to re-
store forest ecosystems.

Despite the high relevance of this study, it is
worth noting that certain limitations may affect
its generality and applicability: first, the analysis
was focused primarily on Ukraine and the Euro-
pean Union, which may limit the transferability of
the findings to other regions of the world. Con-
sequently, the results may not be fully reflective
of the situation in other countries or continents
where environmental, social and economic con-
ditions may differ significantly. Secondly, data on
forest pollution in some regions may have been
incomplete or outdated, which may affect the
accuracy and reliability of our findings. Future
research should focus on the effectiveness of
integrating different monitoring technologies in
real-world settings, as this can significantly im-
prove the quality of data collection and analysis,
and it is important to investigate the impact of
specific political and economic contexts on the
success of forest management strategies in the
face of pollution, which would allow for a bet-
ter understanding of how different factors can
interact and influence management decision
outcomes. In summary, this study confirms that
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effective forest management strategies in the
face of increasing pollution can be achieved
through the integration of technological innova-
tions and a holistic approach. This is important
for the development of new policies and practices
that can be adapted to the specific conditions of
different regions, which will not only contribute
to the conservation of forest ecosystems but also
increase their resilience to climate change and
anthropogenic impacts.

Conclusions

Forest management is an important aspect of the
national economy, as forests are a source of many
resources, including timber used in construc-
tion and furniture production, as well as berries,
mushrooms and other forest products used in the
food industry. However, illegal deforestation and
negligent management of forest resources can
lead to environmental problems, such as reduced
biodiversity, disturbance of ecological balance
and reduced CO, absorption by forests, which in
turn affects the climate.

In the process of analysing the international
experience of forest management, the strategies
of several countries were considered, namely:
Canada, Finland, Sweden, Germany, France, the
United Kingdom and the United States. Therefore,
the following conclusions can be drawn: Cana-

Moroz

tree - plant two’, active involvement of local com-
munities and high environmental standards; Swe-
den implements the principle of compensating
deforestation with new plantations and invest-
ments in innovation, emphasising the importance
of environmental legislation; Germany demon-
strates a systematic approach to sustainable for-
est management, including monitoring, certifica-
tion, reforestation and stakeholder engagement;
France is noted for its comprehensive policy, in-
cluding forest conservation, climate change ad-
aptation and active education and research; The
UK focuses on biodiversity conservation, invest-
ment in research and international initiatives; the
US focuses on a combination of public, private
and local forest management initiatives.

For Ukraine, these strategies can serve as
useful examples for improving national forestry
policy, especially in terms of sustainable forest
management, certification, environmental mon-
itoring and local community engagement. The
prospect of further research is a detailed analy-
sis of the possibilities of adapting international
experience to Ukrainian conditions, to develop
specific recommendations for the implementa-
tion of effective forest management strategies
in Ukraine.
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Mi>xHapoaHuin foCBiA Ta cTpaTeril ynpaB/iHHA N1iCOBUMM pecypcamu
B YMOBaX 3pOCTaHHSA 3abpyfiHeHHS niciB

Bipa Mopo3

KaHanAaaT cinbCbKorocnoaapcbKmnx Hayk
3axigHOYKPaiHCbKMIA HaLiOHANbHWUIA YHIBEPCUTET
460009, Byn. JlbBiBCbKA, 11, M. TepHoninb, YkpaiHa
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AHoTauifl. MeTol [aHOro HAyKOBOro AOC/IAXKEHHS Oyno O03HaMOMIEHHS 3 3aKOPAOHHWM [OCBILOM
yNpaBniHHA NiCOBUM rOCMOAAPCTBOM Ta BMBYEHHS HOBITHIX CTpaTerii ynpaBniHHA NiCOBUMU pecypcamMm.
BuokpemneHo MO3WUTUMBHWMI [0CBIA, IHO3EMHMX KpaiH LLOAO YNPaBfiHHA NiCOBOIO rany3sid B yMOBax
3pOCTaHHA 3a6pyAHeHHs niciB. PO3rnsSHYTO MOXAMBOCTI BUKOPUCTAHHS LbOrO AOCBIAY ANS NMOKPALLEHHS
3aKOHOAABCTBA Y BiANoOBiAHIM cdepi. BctaHOBNEHO, WO Yy pO3BMHEHMX KpaiHax CBIiTy NicoBi pecypcu
BiIHOCATbCA [0 HaMBaXNMBILUMX HaALiOHaNbHMX LiHHOCTEM, WO MalTb 3HAYHE EKOHOMiYHE Ta
COLLiOKYNbTYpHE 3HayeHHs. [Ins edeKkTMBHOro 36epexxeHHs Ta BiAHOBNEHHS LMX pecypciB 3aKOpAOHOM
3anpoBagykeHi 6araTopiBHeBi BnagHi MexaHi3MM ynpaBniHHA NiCOBUMM pecypCcaMu B yMOBaX 3pPOCTaHHS
3abpyAHeHHs niciB. Y HayKOBOMY AOCNIIKEHHI BKa3yeTbCsl, WO B 6aratboX PO3BMHEHWMX KpaiHax
BMKOPWUCTOBYIOTb CTpaTerii ynpaBniHHA NiCOBUMM pecypcaMu 3a paxyHOK KOMMNEKCHOro miaxoay L0
BMPiLLEHHS AAHOI0 NUTAHHS, OCHOBHA CYTb IKOTO, PPYHTYETLCS HAa 3aX0AaX KOHTPOJI, SIKi 3A4IMCHIOKTHCS 9K
OpraHamu AepXKaBHOI BNaau, WO CNewuianisyTbCa Ha NMUTaHHAX ICOBOro rocnoAapcTBa, Tak i opraHamu Ta
cnyx6aMu 3 NUTaHb €KONOTiYHOT Be3nekn. Y AOCNiAKEHHI 3a3HAYEHO, L0 YNPaBJiHHS NICOBUMU pecypcaMm
Yy CBITi CTa€ Bce Binbll aKTyanbHUM 3aBAAHHAM Yepe3 3pOCTaHHS 3abpyaHEHHS, 3MiHM KNiMaTy Ta iHLWKMX
€KOJOTiIYHUX BUKIIUKIB. PO3rNSIHYTO Kinbka MiXkKHapOAHUX NiAXOAIB Ta CTPATerii, IKi BUKOPUCTOBYHOTLCS AJ1st
36epexeHHs Ta BiHOB/IEHHS NiCiB,a came: CTanuii NicoBui MeHemkMeHT (Sustainable Forest Management,
SFM); nicoBa ceptudikauig; MixHapoaHi fOroBopu Ta iHiuiaTieu; peabinitauia Ta BiZHOBNEHHS JicCiB;
3a/7ly4eHHs MiCLEeBMX TPOMaj,; TEXHONOriYHi iHHOBaLii. BUOKpemMneHo p[ekinbka BaXIMBUX MOMEHTIB
3apybixXHOro AOCBIAY YNPaBniHHA NiCOBUMM pecypcamu, sKi BapTO BUKOPUCTATH Ta peanisyBaTtu B YKpaiHi:
PO3BMUTOK arpofliCOMUCNEHOrO MiAXo4y, 3aMpOBamKEHHS nporpam 3b6epexeHHs 6iopi3HOMAHITHOCTI,
CTparteris po3BUTKY NlicoBOro rocnogapcraa €sponeicbkoro Coto3y Ta iHwWi. OTpUMaHi pe3ynbTaTtu MOXyTb
6yTV 3aCTOCOBaHI AN po3po6KM HaLLiOHANBbHUX | IOKANbHUX CTPATEriv yNpaBniHHA NicaMu, BNPOBaIKEHHS
€KOCTaHAapTIiB, afanTauii nnaHis 60poTbbM 3i 3a6PYAHEHHAM, @ TAKOX AN NiABULLEHHS 00i3HaHOCTI Ta
OCBITM Cepef, rpOMasH i NpeacTaBHUKIB BNaau

Knio4oBi cnoBa: ekonoriyHa CTilikicTb; NicoBi ekocucTeMu; ekononiTuka; €C; oxopoHa foBKinns
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