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Abstract

Determined that in connection with decentralization in the sphere of forest in Ukraine, the
state forest management authority needs to assess the effectiveness of the implementation of
the powers delegated to the regions. The results of the study of regulatory framework and prac-
tice of assessing the effectiveness of forest resources use in the context of various management
entities led to the conclusion that there is no single approach to both assessing and determining
criteria and indicators of forestry management effectiveness. In this regard, the article presents
a methodological approach to assessing the effectiveness of sustainable forest management,
which involves the application of a set of evaluation criteria and indicators, unlike existing ones,
characterizing the combination of forest, forest exploitation, forest protection and reforestation
processes in the forest management system. The choice of the system of assessment indica-
tors for sustainable forest management in Ukraine was carried out taking into account the ac-
cumulated national experience and pan-European criteria and indicators of sustainable forest
management. The key principle of the proposed approach is elimination of the difference in the
dimensions of reduced parameters by normalization, that is, their translation into a dimensionless
form. Application of this approach allows to determine the level of use of productive, ecosystem,
protective and socio-economic functions of forest ecosystems, and to identify problem aspects of
forest management, depending on the elements of forestry activities.
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Introduction

The management system that has been
developed in Ukraine’s forestry in recent
years can be characterized by a num-
ber of problems, including environmental
and economic barriers to improving the
efficiency of forestry production and the

transition to sustainable development of
the industry. This requires development
of new mechanisms for sustainable forest
management aimed at improving the effi-
ciency of use and reproduction of natural
resources of forest ecosystems.

Today the domestic forestry is faced
with the task of gradually abandoning the
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extensive use of forest resources, tak-
ing into account the growing crisis of the
provision of forestry with necessary raw
materials. Extensive forest management
is contrary to current trends in the devel-
opment of international markets towards
greening economic activity and biodiversi-
ty conservation. Therefore, to replace the
extensive model, an intensive forest man-
agement model is being increasingly in-
troduced, which is based on the principles
of sustainable management and provides
for ensuring a sufficient level of reforest-
ation, enhancing the care of the young,
planning commercial thinning, thinning of
mature plantations, etc. In this case, one
of the main problems is to increase the
efficiency of economic indicators without
compromising the integrity of the forest
and its ecological functions (MacDicken et
al. 2015).

Theoretical approaches to forest man-
agement with regard to sustainable devel-
opment are characterized by a number of
forest management elements, in particu-
lar, ‘environmentally oriented forest man-
agement’ (Zheldak 2010), ‘sustainable
forest management’ (Wijewardana 2008),
‘environmentally sustainable forest man-
agement’ (Dubas 2011), ‘ecosystem man-
agement of forestry’ (Yarova 2010), ‘sus-
tainable forest management’ (Drebot et al.
2014), etc. These approaches meet with
the postulates and principles of sustaina-
ble forest management, giving priority to
certain aspects (economic, environmen-
tal, social).

The concept of sustainable forest man-
agement has been mentioned during the
Ministerial Conference on the Protection
of Forests in Europe and later adopted
by the Food and Agriculture Organization
(FAO) as the basis for forestry develop-
ment. By their definition, sustainable for-
est management is the management of

forests and forest lands, allowing them to
maintain their biodiversity, productivity, re-
silience, viability and potential to perform,
now and in the future, relevant environ-
mental, economic and social functions
without compromising other ecosystems
at local, national and global levels (FAO
2014).

In general, management from an eco-
nomic point of view interests the society,
first of all, as a type of effective activity
on the management of forest resources
for the achievement of goals. It should be
noted that the main task of management
is the formation of a unified system of in-
teraction of its elements to achieve the
planned result at minimum cost.

According to the concept of sustain-
able development, forest management
should be aimed at preserving the eco-
logical, economic and social value of for-
ests, providing favorable conditions for
rational and, most importantly, sustain-
able forest management, planning activ-
ities for the protection and reproduction
of forest ecosystems. Accordingly, the
essential-substantial bases of the concept
of ‘sustainable forest management’ takes
on a refined value of systematic purpose-
ful influence of subjects of management
of forestry process together with mecha-
nisms, institutions, forms and techniques
aimed at balancing the economic interests
of forestry and forest ecosystems capacity
to conserve their productivity and environ-
mental functions. In this circumstance, it is
necessary to conduct a detailed scientifi-
cally based analysis of the system of sus-
tainable forest management and reporting
on the implementation of management
decisions.

Forestry, as an economic sector, in-
cludes forestry, logging, production and
primary processing of industrial or fuel
wood, the collection of non-timber forest
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resources, recreational forest use, eco-
logical entrepreneurship, forest manage-
ment, etc. Forestry is a sphere of econom-
ic activity that deals with the cultivation,
protection and use of forest resources. In
general, forest management can be de-
fined as an activity aimed at using forest
resources and other beneficial proper-
ties of a forest to satisfy the material and
spiritual needs of society, depending on
the socio-economic level of its develop-
ment, environmental conditions and the
actual state of forest resources in a cer-
tain area (Furdychko 2014).

The project developed by scientists
from the Institute of Agroecology and En-
vironmental Managment of NAAS (Furd-
ychko et al. 2012), provides for the cre-
ation of a system of national criteria and
indicators for sustainable forest manage-
ment, the development of the situation on
the improvement of reporting forms that
are used in the context of individual for-
est enterprises. However, the proposed
indicators do not clearly define the norms
and criteria for the improvement of eco-
nomic processes in order to adapt them to
the system of sustainable forest manage-
ment. Further development requires meth-
odological and methodical approaches to
systematization of the main indicators of
forest management into a unified system
for evaluating management decisions.

In Ukrainian forest legislation, the con-
cept of forest management has tradition-
ally been shared, limiting public adminis-
tration only to the definition of the compe-
tence of the relevant state authorities. The
new edition of the Forest Code of Ukraine
(in 2006) for first time gave a broad defi-
nition of the tasks of state regulation and
management in the field of forest relations
to ensure the effective protection, ration-
al use and reproduction of forests. Today,
the forest management system in Ukraine

is characterized by authoritarian methods,
which provides for the accumulation of the
economic, managerial, control and other
functions of forest management almost
one forest relations entity — the State For-
est Resources Agency of Ukraine. How-
ever, in order to improve the efficiency of
forest management, separate administra-
tion powers in the field of forest relations
have been transferred to the regional lev-
el — to the regional forestry and hunting
departments.

In modern economic conditions, op-
timization of management decisions in
the use of forest resources is one of
the most important questions about the
growth of economic efficiency in this area
(Kolesnik and Sinyatullina 2017, Lim and
Innes 2017, Trishkin et al. 2017). At the
same time, the technology of function-
ing of organizational and economic tools
and methodological support for sustain-
able forest management reflects the set
of stages of preparation, adoption and
implementation of management decisions
on the rational use of forest resources in
order to harmonize environmental and
economic goals towards achieving sus-
tainable forest management.

As mentioned earlier, the methods cur-
rently used by the authorities to assess
the effectiveness of forest management
are based mainly on comparing the actual
value of a given statistical indicator with
the corresponding value for the previous
year (or plan for a year), which does not
allow conducting an objective assessment
of the quality of performance of functions
by forestry entities. Evaluating the effec-
tiveness is carried out according to cri-
teria that assess the quality of execution
of powers delegated to the entity for the
reporting fiscal year, and not the level of
forest management. As a result, evaluat-
ing the effectiveness is based on compar-
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ing the actual level of target indicators for
the reporting period with similar indicators
of the previous year. That is, the assess-
ment is carried out in relation to what has
been achieved, and not on the basis of
comparison with individual criteria, since
such criteria are not taken into account to-
day, which does not allow us to assess the
objectivity of the functions performed by
forest management.

That is why, in the context of decen-
tralized forest management, in order to
form an objective view of the regions and
inter-regional comparisons, a big problem
is to assess the effectiveness of the exe-
cution of powers transferred to the regions
in the field of forest relations (Shmatkov
and Grigoriev 2011).

The results of the researching of regu-
latory framework and practice of assess-
ing the efficiency of forest resource use in
the context of various management sub-
jects (state, region, forestry enterprise)
allow to conclude that there is no uniform
approach to assessing and determining
criteria and indicators for forest manage-
ment effectiveness. For example, repre-
sentatives of the School of the National
Forestry University suggest to determine
the effectiveness of forest management
in three main areas: goal setting efficien-
cy, adaptability and reorganization effi-
ciency (Lytsur and Holovko 2011). From
their point of view, management system
adaptability can be characterized by such
qualitative parameters as the existence
of mechanisms for maintaining feedback
with the public and interested people, the
existence of mechanisms for introducing
the achievements of science into man-
agement practice. Reorganization effi-
ciency can be estimated by the costs of
converting the current management sys-
tem and the level of risk associated with
the failure of this transformation.

Storozhuk (2016) for the purpose of
operational assessment of the state and
effectiveness of forest management in
the reserch uses a comprehensive set
of criteria suggested by the Department
of Agriculture and Rural Development of
the World Bank. A group of international
experts suggests a methodology for as-
sessing the effectiveness of forest man-
agement, where the indicators, character-
izing it, are formed according to the cost
principle. Many indicators are determined
by the sum of the costs of carrying out
certain activities or in relative terms (Ra-
metsteiner and Mayer 2004, Gough et
al. 2008, Baycheva et al. 2013, Lim and
Innes 2017).

Researches conducted by Shmatkov
and Grigoriev (2011) adhere to the ap-
proach to assessing the quality and ef-
fectiveness of state forest management
in the form of a rating. In particular, the
rating offered by them widely presents a
number of environmental, social and eco-
nomic indicators that are absent in the set
of assessment criteria of the Russian as-
sessment system. However, the structure
of the rating objectives according to this
methodology does not include an assess-
ment of the effectiveness of forest man-
agement, including forest reproduction,
which combined forestry and logging into
a single process (Mironov 2013).

Taking into account all the varieties of
existing approaches to assessing forest
management, it is determined that some
of them do not take into account national
peculiarities of forest management, others
are informational, others are not entirely
objective, since they are based on uncon-
firmed benchmark efficiency values. The
current approach to assessing the effec-
tiveness of forest management based on
an analysis of target forecast indicators,
which is used today by the authorities,
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also cannot be considered satisfactory,
because its use does not illustrate the
quality of forest management and the
effectiveness of the transferred powers
to regional authorities. The results of the
assessment according to the current ap-
proach are based on a comparison of the
actual value of target indicator for the year
with the forecast, that is, the assessment
was carried out in relation to the achieved,
and not on the basis of comparison with
the optimal value of the indicator. Given
this, the purpose of the article is to analyze
the problems of assessing the effective-
ness of forest management and the theo-
retical and methodological justification for
its improvement, taking into account the
specifics of the forest sector of economy
of Ukraine.

Material and Methods

Classically, to determine the effectiveness
of the management system, regardless of
its level, is to evaluate the results of work
compared to the nested resources, while
taking into account their qualitative char-
acteristics. In this regard, it is advisable
to establish the effectiveness of the public
administration system through a compari-
son of relevant indicators, criteria and es-
tablished standards, requirements at the
initial stage and at the final stage, that is,
after the implementation of specific mea-
sures to improve and transform manage-
ment forms and methods (McDonalda and
Lane 2004). As noted above, a numerical
demonstration of a certain criterion is an
indicator or their system, reflecting the
estimated property of a certain phenom-
enon. Of course, any criterion can be ex-
pressed by a set of indicators that will re-
veal it, that is, reflect the characteristics of
a particular criterion (both in quantitative

terms and descriptive attributes) of for-
est management system (Kimmins 2004,
Spilsbury 2005). Such indicators allow us
to estimate the vector of transformations
in this system, which, taking into account
the time intervals, reflects the correspond-
ing trends in forest management.

As international experience shows,
since 1998, that is, from the base of the
first indicator system in Europe in a sus-
tainable forest management system and
further in the course of its development
and improvement of appropriate criteria
and indicators are the indispensable tool
for integrated national forest policy in all
European countries. The Ministerial Con-
ference on the Protection of European
Forests is organized as a regional political
process based on interstate agreements
(MCPFE 1998). This process is on a reg-
ular basis attended by the ministers of for-
estry in Europe, and equivalent people re-
sponsible for forest management. Based
on the improvement of data collection
systems, and given the need for constant
updating of information characterizing the
indicators of sustainable forest manage-
ment, in 2015 at the 7th Ministerial on the
Protection of Forests in Europe confer-
ence in Madrid was updated existing set
of European Indicators (MCPFE 2015).
According to the developed project, quan-
titative (34) and qualitative (11) indicators
were presented. In particular, quantitative
indicators are designed to characterize
the status and change of the main as-
pects considered from the point of view
of sustainable forest management. This
information helps to facilitate the assess-
ment of the achievement of the objectives
of each criterion and provides for the con-
sistent promotion of sustainable forest
management. In general, criteria and indi-
cators of sustainable forest management
can serve as a basis for definition and as-
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sessment of sustainable development of
the domestic forest industry.

Thus, at the moment, the European
criteria are recognized means of stimu-
lating and supporting sustainable forest
management, and the implementation of
policies at national level. Nevertheless,
there is a large difference in the methods
and quality of adaptation of the European
criteria to national characteristics.

Therefore, a prerequisite of effective
forest management within the existing na-
tional forest policy is to create a system of
national criteria and indicators for sustain-
able forest management in Ukraine. At the
same time, national criteria should consid-
er international commitments as well as
national strategic priorities. Here, it will be
important to take into account the experi-
ence of the Russian model for assessing
the effectiveness of forest management,
whereby the Resolution of the Govern-
ment of Russian Federation approved the
‘Criteria for evaluating the effectiveness
of the activities of state authorities of the
constituent entities of the Russian Feder-
ation on the exercise of delegated powers
of the Russian Federation in the field of
forest relations’ characterizing the organi-
zation of the use of forests located on land
forest fund; organizing and ensuring the
protection of forests from forest fires; or-
ganizing and ensuring the reproduction of
forests located on the lands of the forest
fund; organizing and ensuring the pro-
tection of forests located on forest land;
implementation on the lands of the forest
fund of the federal state forest supervi-
sion (forest protection); organization of
activities for the implementation by state
authorities of the constituent entities of
the Russian Federation of the transferred
powers in the field of forest relations; pres-
ervation of forests located on forest land.

The modern forest management sys-

tem is based on the organization of con-
trol over the observance of norms ‘bot-
tom-up’ — from a separate section to the
state level, and the main object of control
is solely the process of compliance, not
the final result. Therefore, the generalized
data on the state of forestry on the territo-
ry of Ukraine does not include indicators
of the effectiveness of forest management
according to general indicative indicators,
which does not allow the formation of re-
liable scientifically based forecasts of for-
est development. In addition, the forecast
and resource models for the calculation
of indicative indicators of forest manage-
ment have not been implemented.

In our opinion, apart from econom-
ic factors, the system for evaluating the
effectiveness of sustainable forest man-
agement, designed to establish sustain-
able development, should take into ac-
count environmental factors. This, in turn,
makes it necessary to take into account
in the system of forest management such
elements of forest management as: guar-
antees the biological productivity of forest
biodiversity, ensuring proper implementa-
tion of the protective functions of forests,
increasing income levels of forest man-
agement entities and workers in the forest
sector. In general, the criteria for evaluat-
ing the effectiveness of sustainable forest
management should be characterized by:
organization of the use of forests located
on forest land; organizing and ensuring
the protection of forests from forest fires
and pests; organization and maintenance
of forest reproduction; organization and
protection of forests; implementation of
state forest supervision (forest protection)
on forest lands; financial and economic
organization of activities in the field of for-
est relations.

At the first stage, it is necessary to se-
lect appropriate indicators that will reveal
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the effectiveness of the forest manage-
ment system on the basis of sufficiently
developed information support for the im-
plementation of appropriate calculations.
The choice of these indicators should be
based on the absolute identity of the ele-
ments of selected indicative parameters in
the design of all forest management sys-
tems and include three key canons: exist-
ence and ability to access the source data
on state reporting (State Statistics Service
of Ukraine, Ministry of Ecology and Nat-
ural Resources of Ukraine, State Forest
Agency) resources of Ukraine, etc.; the
ability to use a certain indicator at least
at one of the stages of forest manage-
ment; the ability of the selected indicator
to a certain distribution in the calculation
of common criteria and analysis of the
effectiveness of forest management at
all stages of implementation of economic
relations. The latter can include both the
relations of transitional phase of economic
development, and the relations of market
economy, and those that are formed dur-
ing the primary research, the implementa-
tion of planning and forecasting functions
in the area under researching.

The next stage includes collecting the
necessary information materials and, on
their basis, analyzing the data obtained
regarding the criteria and indicators, in
terms of determining the effectiveness of
forest management. Through the imple-
mentation of such an analysis, it is pos-
sible to detect dynamic transformations
regarding criteria and indicators during
certain periods, and to identify the most
important factors influencing these trans-
formations.

The final stage is a retrospective anal-
ysis and implementation of conformity
assessment of actual data and targetsin a
given plane. The degree of their achieve-

ment allows us to identify the level of
efficiency of the forest management sys-
tem in general, and the level of efficiency
of the executive in the industry in particu-
lar.

According to our estimates, the analy-
sis of the effectiveness of forest manage-
ment requires consideration of the direc-
tion, regularity of management influences
on the dynamic process of increasing for-
est, quality, economic and social charac-
teristics of forests (forest cover, marketa-
bility, safety, etc.) when performing forest
and logging functions by economic enti-
ties. Ensuring effective sustainable forest
management should include the use of a
set of criteria and indicators characteriz-
ing the assessment of the effectiveness
of forest, forest exploitation, forest pro-
tection, forest protection and reforestation
processes in forest management. There-
fore, the choice of the system of indicators
for sustainable forest management (Table
1) was carried out in the light of national
experience, and the Pan-European cri-
teria for sustainable forest management
indicators.

Priority in the selection of criteria or
efficiency indicators depends on the con-
ditions of forest management, including
from the spatial distribution of the produc-
tive forces. Also, the values of target indi-
cators allow to evaluate the effectiveness
of management activities in the field of or-
ganization of the use of forest resources,
their protection and reproduction. In addi-
tion, the proposed system of criteria and
indicators takes into account both current
problems of forest management, relat-
ed to supporting the value of wood and
non-timber forest resources and services,
and the direction of forestry development,
environmental-economic and social fea-
tures.
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Table 1. Criteria and indicators for sustainable forest management.

Criteria and indicators Unit
Criterion 1. Conservation and increase of forest resources (C1)
1.1. Forest cover dynamics %
1.2. Dynamics of wood stock in forests %

1.3. Reforestation index (area of forest reproduction relative to the total area of

o,
forest land) o

1.4. The share of sowing and planting forests in the total area of reforestation %
Criterion 2. Preservation and maintenance of productive functions of forest ecosystems (C2)
2.1. Using average wood increment %

2.2. The share of the area of operational forests in relation to the total area of forest

0,
land %

2.3. Dynamics of stock of mature and overmature stands (per 1 ha of forest land) %
2.4. Volume of harvested wood (per 1 ha of forest land) m?3
2.5. Volume of harvested secondary forest products (per 1 ha of forest land) t

Criterion 3. Maintaining viability and supporting ecosystem functions of forests (C3)

3.1. Index of logging for the formation and improvement of forests (to the total area
of forest land)

3.2. Share of the area of forests for conservation and recreational purposes in rela-
tion to the total area of forest land

3.3. Dynamics of the share of forest conservation area and recreational purposes in
relation to the total area of forest land

3.4. The share of the area of natural reserve fund in relation to the total area of
forest land

3.5. Dynamics of the share of the natural reserve fund in relation to the total forest
area

3.6. The area of dead forest plantations per 1000 ha of forest land ha
3.7. Dynamics of the area of forest plantations destroyed under the influence of %
adverse factors (fires, pests, diseases, etc.)

3.8. Indicator of the phytosanitary condition of forests (the ratio of the area of dam-
aged forest stands (diseases, pests, fires, etc.) to forest covered lands)

Criterion 4. Support and enhance the protective functions of forests (C4)

%

%

%

%

%

%

4.1. The share of the area of protective forests relative to the total area of forest land %
4.2. Dynamics of the share of protective forests in relation to the total forest area %
Criterion 5. Support for the socio-economic functions of forestry (C5)

5.1. Amount of products, works and services of forestry (per 1 ha of forest land) eur
5.2. Price of impersonal cubic meters of sold wood eur
5.3. Profitability of forestry activities %
5.4. Average monthly wage of full-time employees eur

5.5. Amount of payments to the consolidated budget of Ukraine (per 1 ha of forest

land) eur

For the formation of the main indica- our proposed methodological approach,
tors necessary for the implementation of information is used over a five-year period
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in order to minimize the influence of natu-
ral factors and market conditions.

Proposed methodological approach-
es to evaluating management efficiency
include eliminating differences of dimen-
sions given by normalizing parameters,
i.e. transform them into dimensionless
form at intervals from 0 to 1 (where 1 cor-
responds to the best (optimum) values of
this index and the 0 — to its worst (unac-
ceptable) values) (Shkuratov 2017). For
this, the absolute values of the indicators
are compared with the best (in terms of
optimization conditions, the maximum or
minimum) value of the corresponding indi-
cator among the estimated objects:

l.=X/Y,,if I, - max, (1)

[.=YyX, if [, = min, (2),
where: | — normalized value of the i-th in-
dicator; X, Y, — accordingly, the current
value of this indicator and the target value
for this type.

Normalized indicator shows the ex-
tent to which the development of forest-
ry, which comprehensively reflects the
current level of reserves and possible
extensions. To calculate the value of a
criterion, it is necessary to determine the
arithmetic average of all indicators within
the framework of this criterion. The aggre-
gate indicator of the level of efficiency of
sustainable forest management, in turn, is
defined as the arithmetic average of the
five criteria.

The application of the proposed meth-
odological approach allows to determine
the level of use of the productive, ecosys-
tem, protective and socio-economic func-
tions of forest ecosystems and to identify
problematic aspects of management de-
pending on elements of forest manage-
ment activities.

Results

For the purpose of testing the proposed
approach, we calculated the integral indi-
cator of the effectiveness of sustainable
forest management in the regional dimen-
sion of the forestry sector in Ukraine. Ta-
ble 2 shows the results of evaluating the
effectiveness of sustainable forest man-
agement in the regions of the country by
criteria and aggregate indicators (E, ).

For example, if we take the best cu-
mulative indicator of the effectiveness
of sustainable forest management in
the context of the regions of Ukraine, it
is equal to 0.71 (Rivne region). This in-
dicates that some indicators are lower
compared with the best in Ukraine, in
particular, as can be seen from Table 2
are indicators illustrating Criterion 4. Sup-
port and enhancement of the protective
functions of forests (0.58) and Criterion 5.
Support for the socio-economic functions
of forestry (0.61). At the same time, ac-
cording to Criterion 1. Conservation and
increase in the volume of forest resourc-
es, the Rivne region is at the highest level
in Ukraine, and according to Criterion 2.
Preservation and support of the produc-
tive functions of forest ecosystems has
one of the highest values.

This method involves relative compa-
rability of calculated indicators, because
the benchmark is an indicator illustrating
not the best indicator for Ukraine among
forest enterprises, but the average value
of the indicator for the region. However,
the advantage of the proposed approach
is that it allows you to determine how ef-
fectively or ineffectively forest manage-
ment is conducted at the regional level in
relation to the best indicators for the coun-

try.
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Table 2. The results of the effectiveness evaluation of sustainable forest management

(2012-2017).

. Criteria

Reg on C1 CZ C3 C4 CS Efm
Cherkasy 0.42 0.72 0.76 0.78 0.67 0.67
Chernihiv 0.67 0.64 0.74 0.52 0.63 0.64
Chernivtsi 0.58 0.81 0.62 0.71 0.69 0.68
Dnipropetrovsk 0.28 0.22 0.36 0.52 0.26 0.33
Donetsk 0.16 0.18 0.33 0.61 0.24 0.30
Ivano-Frankivsk 0.75 0.67 0.66 0.65 0.52 0.65
Kharkiv 0.34 0.46 0.71 0.61 0.28 0.48
Kherson 0.12 0.28 0.44 0.72 0.17 0.35
Khmelnytsky 0.41 0.67 0.72 0.61 0.56 0.59
Kirovograd 0.16 0.52 0.43 0.61 0.50 0.44
Kyiv 0.46 0.78 0.59 0.56 0.60 0.60
Luhansk 0.51 0.21 0.67 0.52 0.31 0.44
Lviv 0.68 0.65 0.66 0.72 0.51 0.64
Mikolaiv 0.18 0.14 0.63 0.48 0.24 0.33
Odesa 0.47 0.19 0.54 0.67 0.22 0.42
Poltava 0.26 0.55 0.64 0.66 0.35 0.49
Rivne 0.87 0.83 0.68 0.58 0.61 0.71
Sumy 0.47 0.72 0.72 0.52 0.69 0.62
Ternopil 0.45 0.57 0.75 0.71 0.42 0.58
Vinnitsa 0.38 0.61 0.73 0.68 0.55 0.59
Volyn 0.47 0.72 0.77 0.59 0.60 0.63
Zakarpattia 0.88 0.43 0.65 0.63 0.46 0.61
Zaporizhia 0.11 0.12 0.62 0.59 0.26 0.34
Zhytomyr 0.65 0.87 0.78 0.46 0.67 0.69

Conventionally, all the regions can be of regions can be carried out separately
divided into 3 groups (or clusters). For for each criterion in order to understand
clustering, a cumulative indicator of the exactly which area in particular region
effectiveness of sustainable forest man- needs to be improved in forest manage-
agement is used (Table 3). This grouping ment.

Table 3. Grouping of Regions on the level of effectiveness of sustainable forest manage-

ment.
The value of the to- Level of Redion
tal efficiency index efficiency 9
0.67-1.00 High (A) Cherkasy, Chernivtsi, Rivne, Zhytomyr
Chernihiv, lvano-Frankivsk, Kharkiv, Kherson, Khmel-
0.34-0.66 Medium (B) nytsky, Kirovograd, Kyiv, Luhansk, Lviv, Odesa, Poltava,
Sumy, Ternopil, Vinnitsa, Volyn, Zakarpattia, Zaporizhia
0.01-0.33 Low (C) Dnipropetrovsk, Donetsk, Mikolaiv
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Conclusions

Analyzing the changes over time of forest
management indicators, it is possible to
determine the conditions of any type of
reproduction performed within a given ter-
ritory, and as a result, to grasp the inten-
sity and significance of the impact of sus-
tainable forest management mechanism
on forest management in the region. The
results of such an assessment will make
it possible to evaluate the effectiveness
of the entire forest management system
in a particular region, determining the de-
gree of compliance with the real goals of
activities in the field of increasing forest
productivity and improving their quality.
And also to identify promising approach-
es to the management of economic en-
tities of forestry, to create proposals for
improving forest legislation in the field of
regulatory legal acts regulating forestry
management. The practical significance
of the results obtained on a comparative
assessment of the management system is
the ability to determine the direction of ac-
tivating the administrative influence of for-
est management authorities and improv-
ing the organizational structure of forestry.

Tested our proposed methodical ap-
proach to assessing sustainable for-
est management, it is possible to speak
about the relevance of its use in practice,
since it enables the public authorities, and
business entities and investors to make
appropriate management decisions and
improve the efficiency of use and repro-
duction of forest resources.
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