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A. Multifunctional forestry (MF)

1.Scientific Definition and Analysis of MF Implementation in Forest
Management and Higher Forestry Education in Ukraine

Globally, forestry development is driven by scientific and technological
progress, the formation of new knowledge in the field of natural sciences, and
the identification and implementation of priorities in developed countries that
disseminate knowledge, experience, and initiate the implementation of new
approaches at the international level.

Clarification of MF concepts and terminology

In the world science, the terminology "multifunctional forestry" was
systematically used in the second half of the twentieth century under the
conceptualisation of "forest functions" [1, 2], in particular, in the 1990s, a trend
of use in forest policy was formed [3, 4]. In the legislation of the European Union,
direct references to "multifunctional forestry" have been made since the mid-
2000s, and in Ukraine, the terms "multifunctional forestry" and "mulfifunctional
forestry" have been in scientific circulation since that time [5]. Since 2004, the
terms "multifunctional forest management" and "multifunctional forests" have
been used in official documents in Ukraine [6, 7]. For example, in the manual
"Close to Nature and Multifunctional Forestry in the Carpathian Region of
Ukraine and Slovakia" [8 ] prepared by G.T. Krynytskyi et al:

- Multifunctional forestry is a type of forestry in which, under certain natural
and economic condifions, a complex of forest resources and functions -
wood, hunting, protective, recreational, etc. - are simultaneously used
and reproduced on the same territory.

- Multifunctional forestry is one of the most advanced approaches to forest
management, which perpetuates natural ecological processes by
providing goods and services necessary for people, both now and in the
future.

According to the Forestry Code of Ukraine [ 9], the functionality of forests is the
basis for the organisation of forestry in Ukraine. Ukrainian forestry legislation
does not directly define the term "multifunctional forestry", but the Forest Code
of Ukraine has a separate chapter on the functional division of forests and
defines the concept of Ukrainian forests with a focus on multifunctionality: "The
forests of Ukraine are its national wealth and, by their purpose and location,
perform mainly water protection, protective, sanitary and hygienic, health,
recreational, aesthetic, educational, and other functions and are a source for
meeting the needs of society in forest resources" [9]. The division of forests into
categories according to their importance and functions is carried out in
accordance with the procedure [10 ] established by the Cabinet of Ministers
of Ukraine [?2, 10]. The forests of Ukraine are divided into the following
categories according to their ecological and socio-economic importance
and depending on the main functions they perform [9 ]:



1) protective forests (mainly perform water protection, soil protection and
other protective functions);

2) recreational and health-improving forests (perform mainly recreational,
sanitary, hygienic and health-improving functions);

3) forests of nature conservation, scientific, historical and cultural purposes
(perform special environmental, aesthetic, scientific functions, etc;)

4) exploitation forests.

It is important to note that the division info categories according to the
significance of forests is carried out precisely according to their main functions,
which indirectly, by using the word "main", indicates the multifunctionality of
forests and, accordingly, forestry. At the same time, according to the
Procedure for the division of forests into categories and allocation of specially
protected forest areas [10], forests growing on the same territory and meeting
the conditions and signs of belonging to different categories belong to the
category for which a more restricted forest use regime is established. Thus, the
forestry legislation of Ukraine does not directly define and interpret the
multifunctionality of forestry, but focuses only on regulating the main functions
of forests, the management of which requires improvement of regulatory
support, management regime the management of which requires
improvement of regulatory support, management regime and creation of
monetisation mechanisms. It should be noted that the establishment of a more
restricted forest use regime in forests growing on the same territory may
actually limit the possibilities of multifunctional forestry.

Overview of their integration into Ukrainian forestry research and education

Multifunctional forestry in Ukraine is entering a stage of active development in
both scientific and practical aspects. The scientific definition of the concept
has a solid theoretical basis based on the principles of close-to-nature
silviculture and ecologically oriented forest management.

Multifunctional forestry is integrated into science and education in Ukraine
through the implementation of fundamental and applied research and
training programmes in higher education and research institutions, including
the National University of Life and Environmental Sciences of Ukraine (NUBIPU),
the National Forestry University of Ukraine, and the Ukrainian Research Instfitute
of Forestry and Agroforestry named after H. M. Vysotsky (URIFFM).

The study of multifunctional forestry requires a comprehensive approach, a
large sample of empirical data on the various functions of different forest
stands to model biological and economic processes, and the use of systems
analysis to justify applied solutions for implementation.

At the present stage, references to multifunctional forestry and forestry in
Ukraine are found in some publications on close-to-nature forestry [ 8, 14, 15],
where the multifunctional role of forests is considered as a result (derivative)
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component of the implementation of close-to-nature forestry. At the same
time, the scientific basis for multifunctional forestry is insufficient and requires
deeper applied research.

Another important area of research in the context of multifunctional forestry is
the assessment of forest ecosystem services. The conceptualisation and
implementation of a system of environmental and economic valuation of
forest ecosystem services can act as a driving force for the development of
multifunctional forestry. In Ukraine, a conceptualisation of the use of forest
ecosystem services has been made [16 ], an example of assessing biophysical
indicators of ecosystem services [17 ], and an aftempt has been made to
generalise the economic valuation of forest ecosystem services [18 ]. At the
same time, research on the production of forest ecosystem services in Ukraine
is rather fragmented and does not allow for practical conclusions on the
economic efficiency of multifunctional forestry.

Education is the main sector that ensures the transfer of new knowledge from
forest science to practical application in forestry through the learning process.
Over the past decade, about 50 educational institutions in Ukraine have been
training specialists and workers for the forestry sector, including 23 universities,
22 colleges and five vocational schools. The network of educational institutions
that provide training for forestry is constantly changing due to low enrolment
in regional institutions and optimisation of the number of educational
institutions in Ukraine. At the same time, none of the educational institutions
offers courses on multifunctional forestry (silviculture), as well as separate
thematic training blocks (lectures, practical work). In general, it can be noted
that the implementation of multifunctional forestry in higher education is
indirectly implemented through the teaching of such disciplines as silviculture,
forest crops, basics of forest exploitation, hunting, as well as a course on forest
management, which integrally reveals the principles of organisation and
design of management in forests of various functional purposes. The National
University of Life and Environmental Sciences of Ukraine is implementing an
English-language master's programme  "Forest Management in  Eastern
Europe", which includes a course on "Forest ecosystem services" to study the
main ecosystem services, methods of their assessment and management
features.

Empirical data to support policy recommendations

Empirical data onresearch on multifunctional forestry is rather limited. The data
from the State Statistics Service of Ukraine is also quite limited, as it only
provides data on timber harvesting in Ukrainian forests.

A research group (Bilous et al. (in press)) has conducted a study of
multifunctional use of forests and estimated the cash flows of ecosystem
services provided by forest plantations. The researchers generated empirical
data on biophysical and economic indicators for the forests of the research
site, including: wood growth; harvesting of mushrooms and berries; hunting;
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and carbon sequestration in plantation biomass. The empirical data on
multifunctional use of forests are presented in summary economic indicators
per 1 ha of forest plantation.

2.Status of MF Implementation in the Forest Policy of Ukraine

At the present stage, there is a general understanding of the need to develop
multifunctional forestry, which is reflected in scientific discussions and key
documents of the legal and strategic framework. At the same time,
multifunctional forestry is considered only in general terms as an expected
future result.

Legal and strategic framework supporting forest functions

The Forest Code of Ukraine defines the key requirement for forest
management as ensuring the enhancement of water conservation,
protective, climate regulation, sanitary, health and other beneficial properties
of forests in order to improve the environment and protect human health. In
addition, the main legislative document in the field of forestry stipulates that
the organisation of forestry involves the division of forests into categories
depending on the main functions they perform. However, the Forest Code of
Ukraine does not directly mention multifunctional forestry.

The State Forest Management Strategy of Ukraine unfil 2035 [19] primarily
identifies the need to ensure a balance between the environmental,
economic and social functions of forestry as a key issue. This strategic
document highlights the assertion that communal forests, which primarily
perform ecological and recreational functions, should be financed by local
environmental protection funds.

It is worth noting that the legal and strategic framework of Ukraine's forest
policy gives priority and support to forest functions, but does not directly refer
to multifunctional forestry.

Compatibility with the EU Forest Strategy 2030 and the Green Deal

The implementation of policy initiatives under the European Green Deal [20 ]
has a cascading effect at the international level and systematically affects the
implementation of the strategic intentions of European countries in the field of
forestry.

It is already evident that the legal framework of Ukraine's forest policy needs
to be reviewed and improved in the context of global and regional policy
initiatives, in particular, taking into account the New EU Forest Strategy 2030
[21]., which emphasises the importance of the multifunctional role of forest
ecosystems.

Undoubtedly, the New EU Forest Strategy 2030 is the latest legal document in
the field of forestry relations, which will significantly influence the improvement
of national legal documents in Europe, in particular, regarding the priority of
achieving multifunctional forestry. At the same time, the New EU Forest

5



Strategy 2030 also only describes the implementation of multifunctional
forestry in general terms and declaratively points to the key role of forest
multifunctionality in achieving a sustainable and climate-neutral economy
and resilient ecosystems. The new strategy focuses on the development of
functions for the supply of timber, non-timber products, ecotourism, and
physical and mental health of the population [21].

It is important that the new forest strategy focuses on the need to train
specialists and experts in enhanced sustainable forest management
practices, including adaptive reforestation and afforestation, architects,
engineers and designers, food experts, data specialists, chemists, ecotourism
facilitators [21].

It is expected that FAO will support the preparation of proposals for a new
version of the Forest Code of Ukraine, in particular, the implementation of
multifunctional forestry. In general, the Green Deal and the New EU Forest
Strategy 2030 create political prerequisites for improving forestry, including in
Ukraine in the face of global challenges.

The role of key institutions (e.g. Ministry of Environmental Protection and Natural
Resources, State Forest Resources Agency)

The implementation of multifunctional forestry in the forest policy in Ukraine
should be ensured by the Verkhovna Rada of Ukraine, the Cabinet of Ministers
of Ukraine and the central executive body - the State Forest Resources Agency
of Ukraine. The Verkhovna Rada of Ukraine should establish the principles of
state policy, adopt laws and approve national programmes, while the State
Agency of Forest Resources of Ukraine should implement this policy in the field
of multifunctional forestry, subordinated through the Minister of Economy,
Environment and Agriculture of Ukraine.

The implementation of multifunctional forestry in the forest policy of Ukraine
depends on the prioritisation and activities of key executive authorities, in
particular the Ministry of ECconomy, Environment and Agriculture of Ukraine and
the State Agency of Forest Resources of Ukraine. At the same time, insufficient
interaction with the scientific and expert community, a significant influence of
the political situation on popular decision-making, and limited human and
professional potential prevent the Ministry of Economy, Environment and
Agriculture of Ukraine (MEEA) and the State Forest Resources Agency of
Ukraine (SFRA) from effectively improving forestry legislation, in particular, to
introduce new approaches, methods and technologies in the field of forestry.

The Ministry of Economy, Environment and Agriculture of Ukraine is the main
body in the formation of the state environmental policy, which coordinates
activities to ensure the formation of the state policy in the field of forestry. It is
the Ministry that can ensure coordination of multifunctional forestry and
develop national programmes for this purpose, and the State Forest Resources
Agency of Ukraine should ensure their implementation through the
implementation of state administration in the field of forestry and hunting.
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The implementation of multifunctional forestry in the forest policy of Ukraine is
at the initial stage of development with certain positive developments and
significant challenges in terms of a comprehensive vision and organisation of
meaningful communication between forestry actors, including forestry
enterprises and environmental NGOs.

3.Status of MF Implementation in Ukrainian Forest Administration (incl.
FMP)

Multifunctional forestry is declaratively laid down in the basis of forestry
organisation in Ukraine, but in economic terms, attention is focused mainly on
the main function performed by a particular forest stand. The economic
mechanisms of management and the key role of timber in generating income
for enterprises determine the focused and targeted actions of the forest
administration to use any opportunity to harvest commercial timber in
accordance with existing forest use restrictions.

Use of MF principles in planning, monitoring, and reporting

In the process of forest management, the decision to divide forests by
ecological and socio-economic significance is agreed and formalised
according to a special procedure [10]. According to the Forest Code of
Ukraine, the forests of Ukraine are divided into the following categories
according to their ecological and socio-economic significance and
depending on the main functions they perform

1) protective forests (mainly perform water protection, soil protection and
other protective functions);

2) recreational and health-improving forests (perform mainly recreational,
sanitary, hygienic and health-improving functions);

3) forests of nature conservation, scientific, historical and cultural purposes
(perform special environmental, aesthetic, scientific functions, etc;)

4) exploitation forests.

At the same time, the division of forests by ecological and socio-economic
significance is based on their main functions. Thus, the legislation prioritises the
main functions for forest management and planning of economic activities,
but does not specify the importance of secondary functions.

During forest management, the age of maturity of stands is determined based
on the functions they perform and indicates that these are the main ones.

If the division of forests is changed depending on the main functions they
perform, forest management makes changes to the estimated cutting area.
Belonging of a forest plot to a functional category of forests affects the rate of
timber harvesting from the main use felling

The State Forest Cadastre is maintained on the territory of Ukraine with the aim

of efficient organisation of forest protection and conservation, rational use of
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the forest fund of Ukraine, forest reproduction, and systematic control over
qualitative and quantitative changes in forests. The state forest cadastre
includes division of forests info categories depending on their main functions.
The decision to change the division of forests intfo categories depending on
the main functions they perform is the basis for maintaining and reflecting in
the reporting documentation of the state forest cadastre.

The legal act "Procedure for forest management planning" contains a section
on the basic principles of designing multi-purpose forest management [22],
which describes the key principles of forest management planning without
specifying the specifics of designing multi-functional forestry.

Official reporting on the division of forests into categories depending on their
main functions in Ukraine should be made once every five years as part of the
state forest cadastre and forest accounting, but is not systematically done.
Such data should serve as the basis for international reporting on the
distribution of forests by functional purpose as part of the Global Forest
Resources Assessment. In the 2020 report, Ukraine reported on the area of
forests that performed the functions of timber supply, soil and water protection,
biodiversity protection, social purposes, and others, as well as the absence of
forests with multiple uses.

Degree of modernisation (GIS, remote sensing, forest inventory)

o In the current status, the functionality of Ukraine's forests is reflected at
the locallevel in the forest management materials of forestry enterprises,
as well as at the national level in the materials of forest accounting and
forest cadastre.

o The Ukrainian State Forest Management Planning Association
“Ukrderzhlisproekt” is developing the portal "Geoinformation system of
forest resources management of Ukraine" [23], which is gradually being
filled with comprehensive information on the forest fund of Ukraine. This
database has a prototype forest cadastre, which reflects the distribution
of the forest fund by protection categories, containing data on
exploitation, protective, recreational and nature protection forests.

o The National Forest Inventory of Ukraine does not directly define the
distribution of forest plots and the forest fund by functional purpose. At
the same time, a comprehensive combination of forest inventory results
with data from forest management and the state forest cadastre can
increase the level of reliability of analytical data in reporting and

mapping.

o Remote sensing data do not directly provide data on the functional use
of forests. For some specific categories of forests, remote sensing data
can serve as an information base for scientific research. For example,
shelterbelts or protective plantations along roads, which can be
identified by remote sensing tools due to their shape.



Institutional constraints and capacity-building needs

The legal framework and practical mechanisms of forestry are based on the
division of forests by main functions, but do not specifically mention the
mulfifunctional value of forests and in fact focuses on the main functions of
forestry, and planning of forestry activities is based on the principle of the most
stringent restriction for a particular forest area. Strategic documents indicate
the desired goal of multifunctional forestry, but do not specify detailed
aspects, characteristics and ways to achieve multifunctional forest use.

There are no direct institutional restrictions on the development of
multifunctional forestry, but at present, Ukraine lacks clear strategic objectives,
regulations, governance mechanisms, and guidelines for the implementation
and development of multifunctional forestry. This allows for the formation of
multifunctional forestry in individual enterprises on the initiative of staff at
workplaces, but the systemic development of multifunctional forestry does not
occur in the absence of clear programmes for capacity development and
diversification of economic activities of forestry enterprises. There are negative
trends in the development of multifunctional forestry potential in enterprises
with less diversity of forest categories and with a key focus on fimber harvesting
and sales and a lack of economic motivation to develop other forestry
functions.

4. Development and Current Status of MF Implementation in State Forest
Management

Although at the present stage multifunctional forestry is not specifically defined
in the forestry regulations, in fact, forestry designs, plans and implements
management activities according to the functional distribution of forests,
taking info account the main function performed by a particular forest area.
In cases where it is necessary to strengthen (allocate) another function within
such a plot, forestry practice applies the approach of dividing the plot and
allocating a new plot to perform another function, which generally leads to
the division of the forest fund into small plots, where it is much more difficult
and expensive to carry out management activities.

The functional purpose of a forest plot determines the regime of restrictions
and intensity of economic activities, which are implemented through the
practice of combining a set of plots with the same main function into
economic units with appropriate management and age of the main forest
use. Thus, the practice of forestry is focused on the main function of the forest
plot, however, given the silvicultural need and economic interest of forestry
enterprises, in most cases, each forest plot is characterised by the
performance of the function of fimber supply in addition to the main function,
according to the limited economic activity. To summarise, the aggregate of
all forest plots of a forestry enterprise with different functions makes forestry
multifunctional at the level of the enterprise, although the management of
each plot does not provide for its clear multifunctional role. In Ukraine, there is
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a long-term trend of reducing the average area of a forest plot by artificially
splitting plots to enhance certain forest functions due to the impossibility of
formalising and designing the second or third important function of such a plot.

Practical examples and pilot projects

In practical terms, there are two types of actual multifunctionality of forestry.
The first example is related to the actual multifunctionality of specific forest
plofts.

The first example is the forest plot of the Boyarska Forest Research Station,
which is located near a large city and is classified as recreational forests
according to the main function of the forest. This function is documented and
clearly reflected in the forest management planning materials of the Boyarka
Forest Research Station. However, in fact, this forest area, in addition to the
recreational and health function, also performs the function of supplying
timber from planned thinning, sanitary felling and main use, and this area also
serves as hunting grounds and as a research and educational forest site. This
area is de facto multifunctional, but this status is not formally confirmed in the
consolidated forestry documents. The recreational and health-improving
function is described in the forest management materials, the timber supply
function is tangentially reflected in the felling plans, and the hunting function
is described in the hunting grounds management materials.

This example corresponds to "multifunctional forestry" according to the
scientific definition of the term [8].

The second example: a state forestry enterprise may have a forest fund
divided into four categories (subcategories):

forests of nature conservation, scientific, historical and cultural purposes
(nature reserves; biosphere reserves (protected area); biosphere reserves
(buffer zone); biosphere reserves (zone of anthropogenic landscapes);
biosphere reserves (zone of regulated conservation regime); national
nature parks (conservation zone); national nature parks (zone of regulated
recreation); natfional nature parks (zone of stationary recreation); national
nature parks (economic zone); regional landscape parks (protected zone);
regional landscape parks (regulated recreation zone); regional landscape
parks (stationary recreation zone); regional landscape parks (economic
zone); protected forest tracts; natural monuments; nature reserves; forests
of historical and cultural purpose; forests of scientific purpose, including
genetic reserves);

recreational and health-improving forests (forests within settlements; forests
of zones 1 and 2 of the zones of sanitary protection zones of water supply
sources; forests of zones 1 and 2 of the districts of sanitary protection zones
of health-improving territories; forests of zone 3 of the districts of sanitary
protection zones of health-improving territories ; forest park part of the forests
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of green zones; forestry part of the forests of green zones; recreational and
health-improving forests outside the green zones);

protective forests (state protective forest belts; field protective forest belts;
erosion conftrol forests; forests along railway rights-of-way; forests along
motorway rights-of-way; gully forests; forests along river banks, around lakes,
reservoirs, etc.; other protective forests);

exploitation forests.

As we can see, a forestry enterprise can have a set of forest areas, each of
which performs different main functions according to the categories and
subcategories. This can be seen as a sign of multifunctionality of forestry at the
enterprise level, but not at the level of a single plot or territory.

The second example does not correspond to the scientific definition of the
term "multifunctional forestry" [8 ], since it is not about the same territory, where
forests perform many functions, but about forestry at the enterprise level,
where forest areas perform different individual functions, but in the aggregate
- in the structure of the forest fund - play a multifunctional role.

It is important to summarise and note that regulations and documents in the
field of forestry and forest management

Training efforts for forest personnel

Opportunities for the development of professional skills of forestry workers in
Ukraine are associated with the network of state educational institutions,
including universities, institutes, colleges and schools. At the same fime,
international cooperation with the European Union, the United States and
other countries has opened up opportunities for trainings, workshops and
seminars with the participation of leading scientists and experts in the field of
forestry from Europe and the world.

The main training opportunities for forestry personnel are associated with the
Ukrainian Centre for Training, Retraining and Advanced Training of Forestry
Personnel [24].

It is worth noting that over the past 20 years, there have been no well-known
public targeted specialised trainings on multifunctional forestry in Ukraine.

Needs for structural reform, financing, and regulatory support

Forestry in Ukraine needs to update the forestry development strategy and
improve the regulatory framework to implement strategic goals, in particular,
to prepare a new version of the Forest Code of Ukraine, which will reflect the
legislative framework for the development of multifunctional forestry as a result
of the introduction of close-to-nature forestry .

The financial basis for the development of multifunctional forestry should be
the development of the ecosystem services market, which should provide
cash flows for forestry enterprises for the provision of specific forest ecosystem
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services. The development of payment mechanisms for forest ecosystem
services will ensure the development of multifunctional forestry, as economic
benefits will drive systemic management attention to different forest functions.

Currently, most forestry enterprises in Ukraine can derive their main income
from tfimber harvesting, while other sources of income are insignificant in the
current market environment, uncompetitive due to imperfect logistics, or
undervalued by forestry decision makers due to an over-emphasis on the
economic benefits of timber.

Provided that effective economic mechanisms are developed and
implemented in Ukraine to pay for protective, recreational, environmental and
other forestry functions, the multifunctionality of forests will play a key role in
the sustainable development of forestry enterprises and ensure economic
diversification.

The development of multifunctional forestry requires the initiative of
stakeholders (NGOs, educational and scientific institutions, forestry enterprises,
MPs of various levels, legislative and executive authorities) to improve the
Forest Code of Ukraine, followed by a cascade of improvements to existing
legislation and the creation of new legal documents for the development of
mulfifunctional forestry. The biggest challenge for the development of
multifunctional forestry is the creation of a market for ecosystem services and
mechanisms for payments or compensation for the use of the forestry function.
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Summary of recommendations on multifunctional forestry

To summarise, we can formulate the main directions of structural changes in
forestry to achieve multifunctionality:

1.

Review and formulate a list of priority forest functions, taking info account
economic and environmental benefits and in line with the New EU Forest
Strategy 2030 and the Green Deal.

. Amend the Forest Code of Ukraine to define multifunctional forestry, its

content and organisation. Clarify the general principles and role of
functional division and designation of forests. To recognise the
infroduction of close-to-nature forestry as a priority task for forestry
development in order to form a multifunctional role of forests.

. To intfroduce forest division not only by the main function, but by five main

functions with ranking according to the importance for each forest area.

. Amend the Forest Management Planning Procedure to reflect the

principles of functional division of forests into categories. Adapt the rules
for conducting economic activities to the specifics of forestry measures
to ensure specific forest functions. For example, to change the conditions
for thinning in forests with a recreational function.

. Reconsider the feasibility of applying the current version of the Procedure

for the division of forests into categories and the allocation of specially
protected forest areas. Abandon the existing approach to the allocation
and management of specially protected forest areas and allocate
specially protected areas in accordance with the new (future) list of
priority functions. Design management measures with a breakdown by
the ranked main functions to support and strengthen them.

. The Cabinet of Ministers of Ukraine should consider the mechanism of tax

exemption and create a grace period for forestry enterprises that
intfroduce services for the implementation of recreational, protective,
environmental functions and organise the harvesting (primary
processing) of non-wood products (mushrooms, berries, wildlife meat)

. Torecommend that higher education institutions introduce disciplines on

the design and application of multifunctional forestry info the
educational process.

. Research institutes and universities should be encouraged to include the

mulfifunctional role of forests and forestry, and the development of
monetisation mechanisms in their priority research areas.
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B. Close to nature forestry (CNF)

5.Scientific Definition and Analysis of CNF Implementation in Forest
Management and Higher Forestry Education in Ukraine

The scientific community in Ukraine is researching and discussing the
development and future of forestry in the context of modern challenges and in
the areas of adaptive, ecologically oriented forestry [5 ] and close-to-nature
forestry [8, 12, 13, 14, 15].

Clarification of CNF concepts and terminology

The most widely used definition in the Ukrainian scientific community is that of
close-to-nature forestry as a system of forestry organisation and management
that ensures continuous restoration and formation of forest stands that are as
similar in structure and genesis as possible to natural ones [14].

Authored by an internatfional team of scientists, the European Forest Institute's
publication "Close-to-Nature Forest Management” states that close-to-nature
forestry is a general umbrella term that covers all approaches and terminology
that, under the auspices of sustainable forestry, support biodiversity, resilience
and climate adaptation in managed forests and forest landscapes.

The new EU Forest Strategy 2030 refers to close-to-nature forestry as forest
management that seeks to create multifunctional forests, combining biodiversity
(even in artificial forests), carbon storage and timber income. Although there is
no universally accepted definition, close-to-nature forestry is a concept that is
being actively discussed by private and public organisations in the European
Union and around the world [21].

The European Forestry Institute (EFI) defines seven main principles of close-to-
nature forestry: 1) conservation of trees as habitats, special habitats and dead
wood; 2) promotion of native tree species as well as non-native species adapted
to local conditions; 3) promotion of natural regeneration of trees; 4) partial
harvesting and promotion of structural heterogeneity of the stand; 5) promotion
of tree species diversity and genetic diversity; 6) avoidance of intensive
management practices; 7) maintenance of landscape heterogeneity and
functioning.

The development of close-to-nature silviculture is based on basic principles, but
it is currently difficult to call it a full-fledged system of forestry management.
Obviously, before systematic implementation of and ensuring the functioning of
close-to-nature forestry, a long way of joint interaction between science,
education and industry will be overcome in the coming decades.

14



The absence of a clear definition of the term "close to nature forestry" creates
different interpretations, interpretation and scaling of the role in the forestry
sector.

Overview of their integration into Ukrainian forestry research and education

Close-to-nature forestry has been a direct subject of research by Ukrainian
scientists over the past two decades [5, 8, 12, 14, 15, 26],with a key role and
contribution of scientists from the National Forestry University of Ukraine.

The urgency of implementing close-to-nature forestry has led to the holding of
specialised scientific and technical events in Ukraine, in particular, the All-
Ukrainian Scientific and Practical Conference "Close-to-Nature Forestry:
Problems and Prospects" [27].

In general, limited scientific results and practical recommendations have been
identified as a scientific basis for the widespread implementation of close-to-
nature silviculture in different forest vegetation zones of Ukraine. Scientists paid
more attention to the study of technologies for selective felling and reforestation.

The implementation of close-to-nature forestry in the educational process is at
the initial stage of integration and has an insufficient role in the training of forestry
specialists. An analysis of the curricula on the official websites of Ukrainian higher
education institutions in 2024-2025 revealed only one separate course on "Close
to Nature Forestry" (elective discipline) at the Uman National University of
Horticulture. Separate sections or lectures on close-to-nature forestry in primary
disciplines are offered by the Precarpathian National University and the National
University of Life and Environmental Sciences of Ukraine.

It is worth noting that the integration of close-to-nature silviculture into forestry
science and education in Ukraine is at an early stage. There is a need to intensify
applied research and feasibility studies on the application of close-to-nature
silviculture approaches in model farms in different forest vegetation zones and
under different financial and economic scenarios.

Empirical data to support policy recommendations

The policy decision support system in Ukraine should be based on empirical data
obtained from scientific institutions (universities, research institutes) and the results
of the National Forest Inventory of Ukraine.

The main scientific support for the forestry sector is provided by the H.M. Vysotsky
Ukrainian Research Institute of Forestry and Agroforestry (URIFFM) and the
Pasternak Ukrainian Research Institute of Mountain Forestry (UkrRIMF), which
conduct applied research, scale it up at forest research stations and test it in the
forestry stock of leading forestry enterprises in all natural and climatic zones of
Ukraine. Insufficient funding of research institutions in Ukraine does not allow for
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the full creation and transfer of empirical data for policy-making. The efforts of
researchers and practitioners in Ukraine have generated empirical data on the
experience of certain elements of close-to-nature forestry, including selective
felling, plantation restructuring, creation of under-tent crops, efc. In Lviv Oblast,
the share of selective and gradual felling is increasing, which is a practical basis
for making decisions on scaling up the experience of selective management.
Also, for example, in Drohobych supra-forestry of the Carpathian Forestry Office,
permanent trial areas for stand reformation have been established to serve as
demonstration plots for empirical data. A significant challenge is the lack of
practical experience in Ukraine in using the plot-based forest management
method as a design basis for close-to-nature forestry.

Management decisions and legislative initiatives should be based on periodic
national forest inventory data, which should reliably characterise the state of
Ukraine's forests and, inretrospect, reflect the effectiveness of forest programmes
at the national level.

6.Status of CNF Implementation in Forest Policy of Ukraine

The implementation of close-to-nature forestry in the forest policy of Ukraine is at
the initial stage and is actively discussed among forestry professionals and
politicians. Ukraine's forest policy is aimed at developing responsible and
sustainable forestry, which has similarities with close-to-nature forestry in terms of
its overall goals and objectives. At the same time, there is no clearly defined and
targeted implementation of close-to-nature forestry in the forest policy in
Ukraine.

Legal and strategic framework supporting forest functions

Of all the laws and bylaws that form the system of forestry legislation in Ukraine,
close-to-nature forestry is mentioned only in the State Strategy for Forest
Management of Ukraine until 2035 [19 ] in the wording "close-to-nature forestry
methods".

The strategy envisages changes to the rules of forestry activities aimed at close-
to-nature forestry methods and the gradual abandonment of clear-cutting for
effective forest management. Environmental sustainability is to be ensured by
adapting forests to climate change, in particular by switching to forestry
methods close to nature with the formation of forests of natural composition and
structure. In addition, the strategy envisages increasing forest productivity and
enhancing the ecological and resource potential of forests by converting single-
age artificial and derivative forests into multi-age mixed multi-tier forests, the
composition and structure of which correspond to optimal parameters close to
the natural state. Particular attention is paid to the adaptation of forests to
climate change and the transition to forestry methods close to nature with the
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formation of forests of natural composition and structure. At the same fime, the
operatfional action plan for 2022-2024 does not contfain specific tasks for
implementation, and there is no information on the existence of an operational
plan for the following years.

The Head of the State Forest Resources Agency has publicly stated that the
forestry industry is getting closer to the infroduction of close-to-nature forestry
due to the abolition of clear-cutting in the Carpathian region in 2027 and the
adoption of the Resolution of the Cabinet of Ministers of Ukraine of 23 April 2024
No. 454 [28]. At the same time, official statements and documents did not detail
the procedure and mechanism for the transition to close-to-nature forestry.

Regulatory prerequisites and practical implementation of the experience of
harvesting regeneration as a key component of increasing the sustainability of
forest stands and preserving their biodiversity play an important role in the
infroduction of close-to-nature forestry. In addition, the permission to conduct
logging for research purposes can significantly contribute to the implementation
of close-to-nature forestry by organising a selective system of logging under
scientific supervision and support.

In general, there are prerequisites for the intfroduction of close-to-nature forestry
in Ukraine, based on the current rules of forestry organisation and management,
the prospects for improving forestry legislation, and the awareness of the
absence of contradictions between the principles of close-to-nature forestry and
the current forestry principles declared in legislation. At the same time, the lack
of priority of close-to-nature forestry enshrined in legislation, the high level of
bureaucratic overregulation of forestry, the economic attractiveness and
technological simplicity of clear-cutting for main use and sanitary felling, as well
as the low level of professional training of personnel, make it impossible to
introduce close-to-nature forestry in Ukraine.

Compatibility with the EU Forest Strategy 2030 and the Green Deal

The goals and objectives of the State Forest Management Strategy of Ukraine
until 2035 reflect the European tfrend and goal of strengthening sustainable forest
management for climate change adaptation and forest resilience, which is set
out in the New EU Forest Strategy 2030 and the Green Deal. At the same time,
the definition of close-to-nature forestry is not covered in Ukrainian legislation.

Role of key institutions (e.g. Ministry of Environmental Protection and Natural
Resources, State Forest Resources Agency)

The Ministry of Economy, Environment and Agriculture of Ukraine and the State
Forest Resources Agency of Ukraine in close cooperation with other executive
and legislative authorities should ensure the implementation of close-to-nature
forestry in the forest policy of Ukraine. Based on the Ukrainion Forest
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Management Strategy until 2035, EU legislation, and in cooperation with
scientific institutions and NGOs, the State Forest Resources Agency of Ukraine
should define the content, goals and objectives of close-to-nature forestry and
develop a roadmap for its implementation in national forestry legislation and
practice. An important step should be the development of guidelines on close-
to-nature forestry with the involvement of scientists and forestry experts in order
to form a clear vision and understanding of the nature, experience and
expectations from the implementation of close-to-nature forestry. For the
effective implementation of close-to-nature forestry in forest policy and relations
in Ukraine, it is necessary to include a legal definition of close-to-nature forestry
in the Forest Code of Ukraine.

7. Status of CNF Implementation in Ukrainian Forest Administration (incl.
FMP)

In tferms of established European practices of close-to-nature forestry, there is
currently no implementation of close-to-nature forestry in Ukraine. At the same
time, over the past century, forest management authorities in Ukraine have been
developing and improving regulations and developing forestry technologies for
more rational and balanced forestry. This was mainly a response to natural
emergencies, natural disasters and the implementation of international forestry
initiatives, including responsible forestry practices.

Forest management in Ukraine, through design and planning measures, ensures
the rational use and enhancement of the environmental and resource potential
of forests of forestry enterprises. This is in line with the general concept of
sustainable forestry development, but there is no direct design of forest
management close to the nature of forestry in Ukraine .

Forest management is faced with the task of adapting the use of the age class
method and infroducing the plot method of management to the system of
designing management measures in close-to-nature forestry. In classical forest
management, the age class method allows for the creation of separate
management sections with the practice of close-to-nature silviculture.

Use of CNF principles in planning, monitoring, and reporting

The general principles of close-to-nature silviculture are in the plane of
sustainable forestry development, so they have much in common with the
system of forestry design and planning in Ukraine. More than 20 years of
experience in implementing forest certification in Ukraine and a high level of
forest certification under the FSC (Forest Stewardship Council) and PEFC
(Programme for the Endorsement of Forest Certification Schemes) systems, leads
to the widespread use of internatfional standards and ensures economically,
environmentally and socially balanced forest management.
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The principle of preserving trees as habitats, special habitats and dead wood is
partially implemented through the practice of allocating specially protected
forest areas and the application of the FSC Forest Management System
Standard for Ukraine.

The principle of promoting the propagation of native tree species, as well as non-
native species adapted to local conditions and promoting tree species diversity
and genetic diversity is reflected in the Rules for Forest Reproduction in Ukraine
[30 ], but focuses more on the use of valuable species and prevention of the
spread of invasive species.

The principle of promoting natural regeneration of tfrees in forestry legislation and
forestry is a key way to restore stands, although it is not sufficiently implemented
in practice.

Partial harvesting and promotion of structural heterogeneity of the stand are
defined by the Forest Code of Ukraine and other regulatory documents that
regulate the use of selective felling.

The principle of avoiding intensive management activities is partially
implemented by limiting the area of the main use logging areas, in particular for
clear-cutting. The Law of Ukraine "On Environmental Impact Assessment” [31 ]
has a significant impact on the avoidance of intensive management activities.

The system of forestry organisation and management in Ukraine provides for
planning of management activities to ensure that forests fulfil their functions,
which indirectly ensures the maintenance of landscape heterogeneity and
functioning.

Degree of modernisation (GIS, remote sensing, forest inventory)

Since the implementation of close-to-nature forestry is at the initial stage,
modernisation of management, monitoring, control and decision-making
support processes using GIS and remote sensing tools is a promising task. The
practice of using remote sensing in the forestry sector is focused on the study of
forest cover dynamics and mapping of forest disturbances, with a special focus
on forest fires.

Some conclusions about the effectiveness of forest management at the national
level and compliance with the principles of sustainable forestry development
can be drawn based on the first results of the national forest inventory of Ukraine.
The forest inventory in Ukraine will not provide information on the level of
implementation of close-to-nature forestry, but it will indirectly become a source
of reliable information on the implementation of certain principles of responsible
forest management and sustainable forest management.
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Institutional constraints and capacity-building needs

Forestry in Ukraine has the basic prerequisites for the introduction of close-to-
nature forestry and its gradual development and scaling up. The current forestry
legislation does not allow for the full implementation of close-to-nature forestry,
but the partial implementation of these approaches is consistent with existing
legislation. The experience of applying the principles of responsible forestry in
Ukraine makes it easier to understand the principles of close-to-nature forestry
and how to implement them.

The main institutional constraints to the implementation of close-to-nature
forestry are

Lack of political will to decide on the systematic and actualimplementation
of close-to-nature forestry and vision of complex tasks to achieve this;

Lack of consensus in society on the vision of the direction of forestry
development: limiting forestry to protect biodiversity or applying an
intfegrated approach with productive forestry with elements of biodiversity
protection included;

uncertainty with terminology, lack of a clear definition of "close-to-nature
forestry", taking into account national forestry practices and specific forest
structure. The State Forest Management Strategy until 2035 uses the term
"close-to-nature forestry methods", which has no defined interpretation and
differs from the term "close-to-nature forestry" used by scientfists;

high level of state regulation of forestry and lack of legal definition of close-
to-nature forestry in forestry legislation;

insufficient level of research (forestry and economic) and empirical data on
the effectiveness of the main approaches of close-to-nature silviculture in
plantations of the main forest-forming species and different natural and
climatic zones;

lack of a sufficient educational component on close-to-nature forestry in
the curricula of the speciality H4 Forestry of higher education institutions of
Ukraine to train specialists in forestry and forest management;

inadequacy of the legislative framework for large-scale and
comprehensive implementation of selective felling, in particular, according
to design decisions on the plot method of forest management;

Lack of experience in forest management of the forest fund of enterprises
using the plot method, insufficient staffing for soil-typological surveys, forest
inventory and organisation of measures to promote natural regeneration,
regeneration felling, and the formation of undercrops;
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Lack of a sufficient network of forest roads of adequate quality to ensure
the implementation of the selective felling system;

imperfection of the forest inventory system, timber accounting in the
process of logging and sale of products, as well as the lack of reliable data
on the current growth of timber in the forest plantations of forestry
enterprises;

Lack of motivation to change management approaches, bureaucratic
obstacles to finding solutions and prompt response to the situation in the
forest fund, lack of basic knowledge and experience in close-to-nature
forestry at the level of forester - engineer - head of supra-forestry.

For the effective implementation of close-to-nature forestry in the forestry sector
of Ukraine, it is necessary to urgently meet the needs for capacity development,
in particular

hold broad and constructive discussions in scientific circles to identify priority
research areas, create a representative network of permanent trial areas
for active experiments, and formulate scientific principles for the
implementation of close-to-nature forestry;

adopt the principle of Contfinuous Cover Forestry as the basis for close-to-
nature forestry in Ukraine;

to launch a large-scale programme for high-quality training, retraining and
advanced training of personnel for designing, planning and organising the
implementation of close-to-nature forestry;

to make reasonable and relevant technical and economic forecasts of the
process of implementing close-to-nature forestry at the level of forestry
enterprises, including the need for investment in infrastructure and
mechanisation of logging;

to improve the Forest Code of Ukraine and harmonise forestry legislation in
the context of the development of the European Union's legislative
framework. Conduct a systematic analysis of the needs and content of
improving the regulatory framework for the intfroduction of close-to-nature
forestry;

Improve the procedure for allocating logging areas (or abandon the
procedure for allocation) and accounting for harvested timber at different
stages of the technological process, and define quantitative criteria for
managing dead wood in forest areas.
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8.Development and Current Status of CNF Implementation in State Forest
Management

In general, Ukraine has almost all the prerequisites (legislative, silvicultural,
economic) for the development of close-to-nature forestry, but a targeted and
effective transition to such management approaches requires systematic
improvement of the legislative framework, actual implementation in forest policy
and adaptation of forest management to new silvicultural practices.

Practical examples and pilot projects

There are no comprehensive pilot projects with well-known practices of close-to-
nature forestry in Ukraine yet, but practical examples have been developed for
certain approaches of close-to-nature forestry. For example, the Drohobych
supra-forestry of the Carpathian Forestry Office Branch has developed scientific
and production examples of regeneration logging with observation for almost
three decades.

Animportant example in the conditions of Eastern Polissia of Ukraine, in particular
on the basis of the Novgorod-Siverskaya Forest Research Station (Chernihiv
Oblast), is the study of the formation of natural regeneration of Scots pine under
gradual felling in pine forests [26 ]. This confirms the ability to positively implement
close-to-nature forestry using best practices and the development of scientific
support for such implementation.

The important pilot project GCP/021/UKR/EC "Development of proposals for
reforming the forest management planning system in Ukraine", implemented by
FAO within the framework of the EU-funded project "Inclusive, competitive and
sustainable functioning and development of value chains in agriculture, fisheries
and forestry" project, aims to develop proposals for reforming the forest
management planning system in Ukraine and to test the plot-based forest
management method in the Ukrainian Carpathians.

Training efforts for forest personnel

The main training opportunities for learning about the experience of applying
close-to-nature forestry by key decision-makers are related to the cooperation
of Ukrainian and German governmental and non-governmental organisations in
the field of forestry.

In recent years, a network of marteloscopes [32] has developed in Ukraine,
which includes more than 11 fraining stations for personnel training with to
improve skills in tree allocation for thinning and the use of selective felling
systems.
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An important component of staff training is the training programme for foresters
and key specialists of the SE "Forests of Ukraine" based on permanent frial areas
of thinning and selective felling in the Carpathian region.

The involvement of universities and research institutes in training on close-to-
nature forestry at forest research stations has a high training potential.

Needs for structural reform, financing, and regulatory support

Structural reform of forestry enterprises and concentration of production
capacities in one large state enterprise "Forests of Ukraine" can contribute to the
effectiveness of implementation of close-to-nature forestry, provided there is
political will and a holistic understanding of the complexity and
comprehensiveness of this process.

Undoubtedly, the introduction of close-to-nature forestry will require additional
financial costs associated with forest management by the plot method with
detailed soil and typological studies, design, construction and maintenance of
forest roads, training and retraining of personnel, and will also require investments
for the logging business. At the same time, the introduction of close-to-nature
forestry at the enterprise level should be phased in, with the share of these
approaches at 20% of the forest fund, which is most appropriate for the specifics
of infroducing close-to-nature forestry.

At present, it is necessary to formulate a list of urgent legal, technological and
economic measures to launch pilot projects on the basis of leading forestry
enterprises with a high culture of forestry, a level of responsible management
and motivated staff for the gradual infroduction of close-to-nature forestry into
the production process.
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Summary conclusions for close-to-nature forestry

Thus, summarising the experience of forestry and the state of Ukraine's forests,
the following conclusions can be drawn:

1. Conceptudlly, it is necessary to consider the infroduction of close-to-nature
forestry as a process of managing ecosystem processes to achieve the
future result of continuously existing, sustainable and diverse natural forests
and their multifunctional role for both nature and people.

2. Nature-based forestry is a realistic and key approach for the sustainable
development of multifunctional forestry in Ukraine in the context of diverse
natural and climatic conditions of the territory and rapid climate change.

3. As a result of the greening of natural resource management, forest
cerfification, and the spread of responsible and sustainable forestry
principles and practices, Ukraine has formed general prerequisites for the
infroduction of close-to-nature forestry and multifunctional forestry.

4. The main challenges for the development of close-to-nature forestry
include

- Lack of strategic vision, legislative definition of the content and basic
principles, principles and indicators of implementation of close-to-nature
forestry;

- low level of interaction and consolidation of the potential of scientific
institutions, educational institutions, NGOs, expert community and
authorities of different levels to ensure the development of forestry;

- the need to rethink the system of forest taxation and forest management
to create a database of reliable information on the state of forests,
current timber growth and prerequisites for sound design decisions;

- lack of feasibility study for planning the phased implementation of close-
to-nature forestry for future multifunctional forestry;

- low level of personnel readiness for large-scale implementation of close-
to-nature forestry;

- high level of bureaucratic obstacles and regulations and low staff
motivation to initiate the intfroduction of new approaches in the existing
legal framework and with excessive and ineffective control by forestry
stakeholders;

- the need forinvestment in infrastructure development and technical and
technological re-equipment of the forestry sector.
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5. Implementation of close-to-nature forestry in Ukraine should be based on
systematic improvement of forestry legislation, comprehensive support of
the authorities, scientific support and feasibility studies of various stages of
implementation, highly qualified personnel, cascading of experience from
leading farms of the State Enterprise "Forests of Ukraine" to other forest users,
and a clear understanding of the duration of the implementation process
even if all challenges are successfully overcome.
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