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Introduction

The foundations of the state’s defence capability and mili-
tary security are created by its armed forces. The combat
readiness and combat capability of the Armed Forces of
Ukraine are largely dependent on the quantitative and
qualitative level of their supply and technical equipment.
The activities of state and military administration bodies
related to the technical equipment of the Armed Forces and
other law enforcement agencies are performed through the
implementation of the national military-technical policy.
Therefore, the military-technical policy of the state is inter-
preted as a directed and coordinated activity of state autho-
rities and military administration, based on the system
of conceptual opinions adopted in the state regarding
military-technical support for the national defence and
military security. The military-technical policy is aimed
at practical solutions to the problems of providing the
Armed Forces, other troops and military formations with
weapons, military and special equipment, ammunition and
property, and the development of the technological capa-
bility of the national military-industrial complex. The quan-
titative and qualitative composition of weapons and mil-
itary equipment created in the process of implementing
national programmes for the development of the Armed
Forces is determined by the state and capabilities of the
national economy, technological, production engineering
potentials of the industry. For the purposes of this paper, the
capabilities of the national economy to supply the Armed
Forces of Ukraine mean its ability to meet the needs of the
Armed Forces, maintain and develop weapons systems and
their comprehensive support by maintaining and restruc-
turing the military-industrial complex and developing an
R&D and manufacturing base for the production of modern
and promising weapons and military equipment.

The main tool for conducting military-technical
policy is the rational use of the national economic capabil-
ities, the rational distribution and redistribution of finan-
cial and material resources allocated by the state between
various spheres of the military economy, the main areas of
which are as follows:

« technological, with the creation of new and moderni-
sation of available weapons and military equipment;

» manufacturing, related to the production of weapons
and military equipment and military property;

« logistics, the content of which is the creation and main-
tenance of the necessary infrastructure and reserves for the
functioning of troops (forces) in peacetime and wartime;

« ensuring the mobilisation readiness of industry and
other economy sectors.

Resource support for the implementation of military-
technical policy is provided from two groups of resources:

« resources allocated for ensuring the life and combat
readiness of the Armed Forces of Ukraine;

« resources aimed at developing the economy sectors that
produce both military products and social and economic
products in the interests of the Armed Forces.

Scientific Bulletin of Mukachevo State University. Series "Economics”, 8(4), 9-18

The main types of resources for ensuring mili-
tary-technical policy include material (material and tech-
nical), human, and financial resources. Recently, infor-
mation resources have also been classified in the above
group. Providing military-technical policy with material
resources is the process of supplying the Armed Forces of
Ukraine with weapons and military equipment, ammu-
nition, fuel and lubricants, clothing, medical, technical
property, etc. At the same time, the military-industrial
complex is equipped with high-tech materials and raw
materials.

The continuous complication of modern weapons
and military equipment is conditioned upon many objec-
tive reasons and leads to a considerable increase in their
cost. This increases the importance of economic factors,
the cost of military products, comparing with purely mili-
tary factors when making appropriate decisions on the vec-
tors of military construction in general and on the develop-
ment vectors of the Armed Forces of Ukraine and their
weapons systems, on the rationality and validity of de-
fence spending. The development of means of supplying
the Armed Forces, primarily complex weapons systems, is
beginning to be dominated by the economic feasibility of
using defence spending, the priority of economic factors,
comparing with military-strategic, increasing attention to
the effective use of the capabilities of enterprises of the mili-
tary-industrial complex and the national economy in gen-
eral to solve defence problems. The measures carried out
in the organisation of resource supply for the needs of the
Armed Forces of Ukraine include measures related to the
distribution of material and technical supplies for military
facilities. If the base for collateral is sufficient, and the factors
of time, speed, and order of delivery of funds are of second-
ary importance, supply can be provided “if needed” and “if
possible”

The theory and practice of ensuring the perfor-
mance of tasks, including resource support, of the troops
(forces) of the Armed Forces of Ukraine considering the
limited resource capabilities of the national economy [1-3]
clearly indicate that it is usually necessary to act in con-
ditions of certain resource restrictions, and, moreover, in
conditions of strict time requirements for the implemen-
tation of resource support, factoring in the importance of
objects of the intended purpose of resources, different
levels of their initial supply and legislative framework.
Thus, the purpose of this study lies in finding the best allo-
cation of available limited resources in predictable and
unpredictable conditions for managerial decision-making.

Literature Review

The practice of resource support has demonstrated that
as a rule, for most software tasks, restrictions on resource
support factors, relationships between resource consump-
tion objects are nonlinear in nature, and therefore non-
linear programming methods are used to solve problems
of this class.

O
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The analysis of mathematical methods used to solve
problems of limited resource allocation, namely nonlinear
programming methods, and the condition for maintaining
mathematical correctness and accessibility to practical use
among practitioners, allowed focusing on one of the nume-
rical methods of nonlinear programming [4], namely the
maximum element method [5-7]. Thus, the study of
Y.M. Cheng and C.K. Lau evaluates the fundamental as-
sumptions and limitations of stability analysis and computer
modelling methods, namely upon applying the maximum
element method [5]. The best developments of Ukrainian
researchers “consider mathematical methods for studying
economic processes under the influence of random factors,
mastering which will allow systematising the knowledge
and practical skills in economic and statistical modelling
and forecasting” [8]. The fundamentals of optimal con-
trol theory, which are used to solve the problem of limited
resource allocation and its application in the study of eco-
nomic and mathematical models, are described in the study
of V.S. Hryhorkiv [9]. Systematic coverage of calculations
and matrix algebra, probability, optimisation, and dynam-
ics with an emphasis on intuitive argument and problem-
solving is covered by M. Pemberton and N. Rau [10]. Ex-
amples of practical solutions to problems, namely those
related to the allocation of a limited resource, are given in
the developments of E. Dowling [11]. The third chapter des-
cribes the theory of optimal control using linear algebra,
differential and integral calculations, nonlinear program-
ming, differential and difference equations, and calculus of
variations. It also offers a brief overview of basic algebra for
practical application to everyday economic problems and
business situations.

The study of N. Boyko et al. proposes an approach
to analysing the behaviour and predicting the location of
an object for the following month using clustering algo-
rithms [12]. The study also considers the problem of finding
associative rules. The authors used scalable Apriori algo-
rithms to find the best rules. At the same time, the problem
of the search for associative rules that could find and de-
scribe patterns in large data sets is considered, which is ad-
visable to use upon rationalising the distribution of limited
material resources, considering the importance and initial
state of supply of military facilities [12]. Furthermore, the
study presents shortcomings concerning the problem of
inaccuracy and inconsistency of data with real conditions,
which affects the feasibility of applying associative rules to
search for patterns in processes.

The study [13] provides the ways to improve pro-
duction and economic systems to increase the efficiency of
functioning of economic facilities and achieve high, final
results of activity based on the rational use of resources of
production activities of the enterprise. It is determined
that the main purpose of resource management for enter-
prises is their optimisation. The study substantiates the

Scientific Bulletin of Mukachevo State University. Series "Economics”, 8(4), 9-18

importance of determining the optimal need for resources
and ensuring the structure of sources of its formation and
use for the effective performance of an individual enter-
prise. The mathematical models and methods proposed in
the paper [14] constitute effective mechanisms for fore-
casting, synthesis and analysis, and management support
in the relevant areas of economic application. The developed
methods and models are brought to practical implemen-
tation in the form of software that are reliable tools for
solving problems of business forecasting, assessment and
management of the development of economic processes
and systems. The study [15] investigates the essence and sig-
nificance of using methods of economic and mathematical
modelling in managing the development of economic sys-
tems at the macro level using a systematic approach, and
proposes approaches to ensure the adequacy of the devel-
opment of economic and mathematical models that allow
obtaining forecast values of the necessary indicators.

Materials and Methods

These tasks relate to the problems of choosing the optimal X
option from a certain set X of possible options, X €X. Each
solution option X is a vector of controlled variables. This
vector uniquely defines some final result with a quantitative
estimate, which mostly corresponds to the value of the
formed (selected) objective function. Such problems are
solved by mathematical programming methods, which con-
tribute to the choice of a solution that provides the maximum
(minimum) value of the objective function of the effect.

The maximum element method belongs to gradient
methods. Its main advantage is that it solves problems with
numerous variables n reduced to a sequential solution of n
tasks with a single variable. According to the algorithm of
the method, only one unit of a discrete resource is distrib-
uted at each arbitrary step of the optimisation. This means
that on each t-th iteration step (¢=1,...,d), a single increment
is provided (4X=1) to only one i-th variable of the optimal
vector X, = {x{}n, which is an option of allocating the
homogenous resource. After a finite number of steps d,
which is equal to the number of units of the n resource, equal
supply distribution, the entire resource N is optimally dis-
tributed among consumers.

In general, the problem statement can be formulated
as follows. The task is to find the optimal vector X = {x{}n,
which directs the target function (1):

S S
FOO = ) FG) = ) A1 - ") ()
i=1 i=1

to the maximum, with linear constraints on its components (2):

ixi <N )

o



Methodology for rationalising the distribution of limited material resources considering the importance...

and additional conditions (3):

xiE{O, 1, ey N},
0<(g=1-w)<1 p i=1,..,S (3)
A; >0,

After opening the parentheses, one gets (4):

S S S
F(Xo) = maxF(X) = " A= min Y A~ min > Ael* (4)
i=1 i=1 i=1

That is, the task of maximising the objective function
F(X) is equivalent to the function minimisation problem (5):

S
FX) = Z Agel (5)
i=1

To solve the problem of resource provision using
the method of the maximum element, the former can be for-
mulated as follows. There is a certain amount of resource N,
which, to perform resource supply tasks, must be distrib-
uted among several i=1,....,S resource-consuming facilities.
Each of the facilities has a relative importance (weighting
factor) A, from the standpoint of participation in the per-
formance of the final task for which resources are supplied
(e.g., tasks for mobilisation training, bringing to combat
readiness, etc.). Resource N can come from a higher autho-
rity of management or in separate identical batches (units)
X, or in its entire volume, but can be consumed by facili-
ties as separate batches X.. Each batch (unit) of the resource
ensures that the facility performs the final task with prob-
ability @; = 1—¢;, where ¢ =1 —w; is the conditional
probability of not supplying the resource to the facility. It is
necessary to find a method of distributing resource supply
funds by resource-consuming facilities, where the maxi-
mum distribution effect is achieved (total resource usage,
time of use, speed of use). Therewith, @; can be interpreted
as the relative need for resource supply of the final task and
determined according to the following formula (6):

we _ i W
f:l Wi Z?:l Ti Zf:l VL

w; = (6)
where W is the required task volumes for i-th supply facility;
T is the required time to complete the task on the i-th supply
facility; V. is the required pace of completing the task on the
i-th supply facility.

Maximising the overall effect F(X) is equivalent to
maximising the average value based on one of the i-th
resource batch N, that is (7):

m)%le(X) ~max {Fg() = v(X)} (7)

The average effect v(X) based on one of the N will be
the maximum supply amount if at each stage of the process
one of the active supplies is assigned to the supply facility
i, where the effect increment at this step (4,) is maximum.
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Such an algorithm for allocating a resource across facilities
to achieve the maximum effect can be considered justified,
since each of the functions F(x) is convex upwards and
forms a descending sequence of effect increments (A ) from
the influence of each subsequent batch (8):

F(XL) = Al(l - El-xi) = Aiwi + Aigiwi-l-' . ‘|'Ai8ixi_1(4);-k =

i ®)
= Ay + Dy t.. A= Z Ariy A= A ef o
k=1
hence it allows the resource to be distributed in the same
minimum (single) portions on one side, and due to the
same type (uniformity) of batches, no mutual replacement
of any two of their units is required.

After covering the approach to solving the prob-
lem, it remains to determine the expression for calculating
the increment value A, of the objective function, which it
obtains on an arbitrary t-th stage of the optimisation. By
the time of appointment of the x-th resource unit on the
t-th first step of the process, (t-1) units have already been
distributed, and the i-th facility is supplied with certain
probability Pi(t_l)(i =1,...,5), i.e., at this point, the value
of the objective function can be written as follows (9):

S
Ft—l — zAiPi(t—l) (9)
i=1

After the appointment of the x-th unit (resource) to
I-th facility (I=1,..., S), the current value of the objective
function will increase only when the I-th faclity increases
the effect and will be as follows (10):

F = ZAiPi(t_l) +4,(1- ¢ Ve)

where Ql(t_l) =1- Pl(t_l) is the probability of failure in
terms of resources of the I-th object to the appointment
of the t-th batch of means; g = 1 — w; is the conditional
probability of non-provision of the I-* facility in terms of
resources be the t-th batch.

Adding and subtracting agent AlPl(t_l) from the
right-hand side of Eq. (9) and considering Eq. (10), one
obtains as follows (11):

(10)

Fy=Fpq+ 41— Q" Ve) — 4,p (11)

The increment after elementary transformations is
written as follows (12):

A=F, —F_ =40 Yw, =4 w,l=1, ..., S (12)

If A, is the initial weight coefficient of the facility,
then Agt'ls = 4,0%7V is its weight after distribution (£-1)
of supply units.

The algorithm of sequential actions (steps) of optimis-
ing the resource allocation based on the selected maximum
element method can be presented in the form of the flow-
chart presented in Figure 1.
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Calculate vector components {A, }, according to the formula
Ai= Aiwi, = 1, ,S

v

Distribute the resource in identical (single) batches, allocate a single supply unit to the i=I-th object
according to the condition A;, = max A,;. If there are several such elements, select any of them for allocation

v

Calculate the current value of components of the vector X:
D iflEl, (f®=0)1=1,.,5
X1
xXV 41, ifl =1,

v

Calculate the current value of the objective function
Fe=Fe 40, Fp=0, t=t+1

v

Check the condition t< N
PN
No Yes

\4

A= {Ai'

Recalculate the components of the current vector {Ai}gt) according to the formula

Ai+£i, lflzlt

ifl#1,

Output of results F(X,) = Fy, {x}} = {xi(N)}
End of calculations

Figure 1. Flowchart of allocation of material resources (supplies) considering
the importance and initial adequate supply of military facilities

According to the algorithm of the method, only one
unit of a discrete resource is distributed at each subsequent
step of the optimisation. This means that on each t-th itera-
tion step (t=1,...., d), a single increment is provided (AX=1)
to only one i-th variable of the optimal vector X, = {x{}n,
which constitutes an option of allocating the homogenous
resource between n consumers. After a finite number of steps
d, which is equal to the number of units of the n resource,
the entire resource is optimally distributed among consumers.

To distribute a multi-efficient resource using the pro-
posed methodology, supply resources should be divided into
equal batches in terms of efficiency (productivity, and other
qualitative characteristics). The resource should be distrib-
uted by supply facilities in batches. At the same time, the
sequence of batch changes should be carried out towards
reducing the efficiency (productivity, quality capabilities)
of the resource's funds. There may be situations when for all
supply facilities the volumes of tasks must be not lower than
admissible for obligatory maximisation of target function.

In such cases, the above algorithm allows justifying
the amount of supply resources required to achieve the

goal of the final task. In this case, the initial number of batches
of resource N is not limited, and the resource allocation con-
tinues until the total volume of tasks for all supply facilities
meets the specified limit. The number of batches of the re-
source that ensures the achievement of the goal is assumed
to be equal to the number of distribution steps, that is, N=t.

Results and Discussion

The proposed approach to optimising the distribution
problem is considered on the example of three possible
distribution options for equally efficient resource supply
between five resource supply facilities. The options vary in
different priority values A, of objects on a ten-point scale
of the final resource supply and different levels of initial
supply in relative units (percentages) at the time of deci-
sion-making on the allocation of resources upon supplying
resources for a certain final management task. It is assumed
that data on the priority and level of initial adequate supply
of resources are determined either by a group of expert offi-
cials or by a decision-maker. The solution result for the first
option is presented in Table 1.
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Table 1. The first option of rational distribution of 7 resource means between 5 facilities

Resource allocation facilities i=1, ..., S

2

Step of the

sequential
resource
allocation

6

Importance (priority) of the facility, weight coefficient A,

3 4
Objective
function F,!
of effect of

using the

10 4

Resource availability (facility status) indicators w,

=L 0.5 0.5 0.4

resource

Increment 4, of effect of using a resource for a facility i, Ax,

1 1.2/0 3/0 5/1 1.6/0 4.8/0 5
2 1.2/0 3/0 2.5/0 1.6/0 4.8/1 9.8
3 1.2/0 31 2.5/0 1.6/0 1.92/0 12.8
4 1.2/0 1.5/0 2.5/1 1.6/0 1.92/0 15.3
5 1.2/0 1.5/0 1.25/0 1.6/0 1.92/1 17.22
6 1.2/0 1.5/0 1.25/0 1.6/1 0.77/0 18.82
7 1.2/0 1.5/1 1.25/0 0.96/0 0.77/0 20.32
ZA;/EAx; 0/0 4.5/2 7.5/2 1.6/1 6.72/2 20.32

At the first step (Table 1), the values of effect increments

(A) are calculated as a product A;@; . The maximum incre-
ment of the effect at this step is given by allocating a resource
supply unit to the third facility x; =1, A;=5, F, =5.
The resource supply is not assigned to all other facilities
at this step. At the second step, the effect increment val-
ues for all facilities, except the third, remain the same (they
did not change at the first step), and when determining the
effect increment for the third object, the conditional execu-
tion of the required volumes of tasks by one supply batch
at the first step is factored in, that is, A;= A3(1 — w3)ws.
The maximum increment of the effect at the second
step is given by allocating resources to the fifth facility
x5 =1, As=4.8. The value of the objective function is
F, = F; + A;= 5 + 4.8 = 9.8. Continuing to perform a con-
sistent distribution of resource funds by collateral objects

in this fashion up to t=7, one gets the result of solving the
problem using the maximum element method. At each step
(Table 1), elements that are considered at every step of the re-
source allocation are highlighted in bold. The last line indi-
cates the total effect for each facility and the total number
of supply batches allocated to these facilities. For supply
facilities that were not allocated funds, the total effect is zero.

Therefore, the maximum value of the objective func-
tion during the allocation of seven resources is F, = 20.32.
At the same time, funds for collateral objects are distributed
as follows: x; = 0,x, = 2,x3 = 2,x, = 1,x5 = 2. Therefore,
the first object is not supplied at all, and this should be taken
into account upon analysing the results of calculations per-
formed.

The solution result for the second option is presented
in Table 2 and the third option is presented in Table 3.

Table 2. The second option of rational distribution of 7 resource means between 5 facilities

Resource allocation facilities i=1, ..., S

2 3 4
2;:%22:2? Importance (priority) of the facility, weight coefficient 4, fu?zlz']t?;:‘;ftz
resource 4 10 6 of effect of
allocation Resource availability (facility status) indicators w. TR e
t=1, .., N ! resource
0.4 0.5 0.3
Increment 4, of effect of using a resource for a facility i, Ax,
1 4.8/0 1.6/0 5/1 1.8/0 1.2/0 5
2 4.8/1 1.6/0 2.5/0 1.8/0 1.2/0 9.8
3 1.92/0 1.6/0 2.5/1 1.8/0 1.2/0 12.3
4 1.92/1 1.6/0 1.5/0 1.8/0 1.2/0 14.22
5 0.77/0 1.6/0 1.25/0 1.8/1 1.2/0 16.02
6 0.77/0 1.6/1 1.25/0 1.26/0 1.2/0 17.62
7 0.77/0 0.96/0 1.25/0 1.26/1 1.2/0 18.88
ZA/EAx; 6.72/2 1.6/1 7.5/2 3.06/2 0/0 18.88
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Table 3. The third option of rational distribution of 7 resource means between 5 facilities

Resource allocation facilities i=1, ..., S

2 3 4
itezpu:;ttir: Importance (priority) of the facility, weight coefficient 4,
resource 6 10 4
allocation
= —

Objective
function F t3
of effect of

using the

resource

Resource availability (facility status) indicators w,
0.4 0.7 0.8

Increment 4, of effect of using a resource for a facility i, Ax,

1 3/0 2/0 5.6/0 3.2/0 6/1 6
2 3/0 2/0 5.6/1 3.2/0 2.4/0 11.6
3 3/0 2/0 1.68/0 3.2/1 2.4/0 14.8
4 31 2/0 1.68/0 0.64/0 2.4/0 17.8
5 1.5/0 2/0 1.68/0 0.64/0 2.41 20.2
6 1.5/0 2/1 1.68/0 0.64/0 0.96/0 222
7 1.5/0 1.2/0 1.68/1 0.64/0 0.96/0 23.88
ZA;/ 20X, 3/1 2/1 7.28/2 3.2/1 8.4/2 23.88

The target functions of the general effect for the
considered examples of resource distribution calculations
depending on the priority and initial availability of destina-
tion facilities are presented in Figure 2. Evidently, each

objective function of the total distribution effect is an up-
ward-convex curve that reflects the descending sequence
of the increase in the effect from each subsequent supply
batch arriving at the facility.

Ft A
254
F
1
20 Ft
F
15
10+
5,
0 T T T T T T »
0 1 2 3 4 5 6 N

Figure 2. Objective functions of the overall effect of the three distribution options considered

Notably, the different values of the final and inter-
mediate values of the objective functions depend solely on
the initial conditions for each of the variants and do not
indicate a greater or lesser comparative efficiency of a par-
ticular distribution variant.

The different quantitative nature of resource alloca-
tion (the sequence of distribution and the number of units of
the received resource), depending on the importance (prior-
ity) and initial state of supply of the corresponding resource-
consuming facility, is presented in the final table (Table 4). The
nature of allocation, i.e., the sequence of supplying a resource

Scientific Bulletin of Mukachevo State University. Series "Economics”, 8(4), 9-18

to the corresponding facility, is different and depends
on the initial level of resource availability at the facility
and the importance of the facility in performing the final
task for which the resource supply is intended. If the total
amount of the resource is inadequate, and it is in conditions
of restrictions, the resource should be distributed in sepa-
rate batches in a certain sequence determined according
to the maximum effect algorithm. If the resource is suffi-
cient, it can be allocated once, in batches equivalent in per-
formance (efficiency), in the amount determined by the
maximum effect algorithm under study.
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Table 4. Final table of resource allocation depending on the importance and initial state of supply

Options

for possible priority and

the resource
supply facility

The sequence of resource allocation
depending on the importance

initial state of supply of ©f the resource supply facility and the initial

state of its resource availability

The total number of resource units received
by each facility for each allocation option

facility number

facility number 1 2 3 4 5

First 3 5 2 3 5 4 2 0 2 2 1 2
Second 3 1 3 1 4 2 4 2 1 2 2 0
Third 5 3 4 1 5 2 3 1 1 2 1 2

Achieving the goal of allocation according to the selec-
ted mathematical apparatus allows performing sequential,
alternate bringing of equivalent resource volumes in terms
of efficiency (productivity) to one of the assigned facil-
ities, considering their needs and priority in supply. The
sequence of bringing the resource to facilities should be
accompanied by a decrease in the dynamics of efficiency
growth from the use of the resource. This indicates that the
resource is correctly represented “according to the need and
priority” of the destination objects. The considered approach
to optimising the problem of allocating a limited amount

of resource can be extended not only to material and tech-
nical, but also to other types of resources, provided that the
type of resource is adequately reflected by the corresponding
unit of measurement. The approach can be considered as
an accessible method for justifying management decisions
when planning types of support for troops (forces). The
summarising brief description of the proposed method of
rational (optimal) distribution of material and technical
means in conditions of a limited total resource is presented
in Table 5.

Table 5. Characteristics of the methodology of optimal distribution of material and technical means

Resource type,

supplied by the
methodology

in conditions of limited total resource

Material and technical, human, informational, financial

Possible tasks from the
Resource Manager

Rational distribution of the available limited resource to perform the following tasks:
material and technical support of troops (forces); mobilisation training of enterprises,
sectors of the national economy; implementation of the resource manager programme

Purpose of allocation

Optimal distribution of a limited resource in terms of time, consumer needs, and final effect
to achieve maximum effect in the final tasks of the resource manager

Selected mathematical
apparatus

Methods of mathematical programming: optimisation methods of decision-making;
methods of nonlinear programming

Applied optimisation
methods

Method of the maximum element (increment of the objective function of the effect). Method
of expert assessments for determining the needs (condition) of resource allocation facilities
and their priority in the final tasks of the resource manager

The essence of the
allocation organisation

Sequential, alternate bringing of equivalent efficiency (productivity) volumes (batches) of
aresource to one of the assigned facilities, considering their needs and priority in performing
the final (main) task of the resource manager

A way to maximise the
overall effect of resource
allocation

Achieving the maximum overall effect of a resource by alternately bringing it to the object
where the maximum effect (local effect) of using the resource is achieved

Feature of organising
the sequence of bringing
resources to facilities

The sequence of bringing the resource to objects should be accompanied by a decrease
in the dynamics of efficiency growth from the use of the resource. This indicates that the
resource is presented correctly “as needed and prioritised” to effectively perform the final
task of the resource manager

Purpose of the proposed
methodology

Preparation and justification of planning and decision-making options related to resource
allocation in organisational systems of military and civil administration

Conclusions

Thus, the study confirmed that the proposed methodology
of optimising the distribution of equally efficient supply re-
sources between several resource support objects allows
considering different values of the priority of resource supply
facilities on a ten-point scale and different levels of initial
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supply in relative units at any time of resource allocation.
At the same time, it was discovered that a prerequisite is
that data on the priority and level of initial resource avail-
ability are determined by experts or a decision-maker. It is
proved that it is the options for allocating available material
and technical, human, information and financial resources,

@



Herasymenko et al.

considering the importance and initial state of supply of
destination facilities in case of limited capabilities of the
resource manager (and the national economy in general),
that rationalise the implementation of such tasks as tech-
nical support and preparation for the actions of troops
(forces); mobilisation training of enterprises of branches
of the national economy; implementation of budget pro-
grammes, etc. It is summarised that the type of resource that
is supplied, possible tasks from the resource manager, the
purpose of distribution, the essence of the distribution

organisation, the method of maximising the overall effects
of resource allocation and the features of organising the
sequence of resource representation on facilities are deci-
sive upon the application of the proposed methodology, the
choice of optimisation methods and the appropriate mathe-
matical apparatus.

The methodology can be applied in planning and
decision-making processes related to the allocation of
resources in organisational systems of both military and
civil administration.
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MeToauka pauioHanisauii posnoginy
obMeXKeHUX MaTepianibHUX pecypciB 3 ypaxyBaHHAM BaXK/IMBOCTi
i MOYaTKOBOro CTaHy 3a6e3ne4yeHoCTi 06'€KTiB NPU3HAYEHHSA

Bonogumup BikTopoBuy lepacumerko, KOnis OnekcaHgpisHa Jlyyuk,
Maeno MetpoBuy NMNapxomeHko, OnekcaHap MukonaiioBuy [jemeHes,
Bonogumup IBaHoBUY MipHeHKoO

HavyioHanbHuii yHiBEpCUTET 060POHM YKpaiHu iMeHi IBaHa YepHsX0BCbKOro
03049, npocn. NoBiTpognorcbkui, 28, M. Kni, YkpaiHa

AHoTauif. Opranisania pecypcHoro 3abesnedeHHsa norpe6 36poitnux Cun YkpaiHu € BaKIMBUM IOBCAKIEHHUM
3aBIAHHAM, IO IIOB’s3aHe 3 PO3IOAIIOM Marepia/bHUX 3ac00iB 3a 00’eKTaMM IIpM3HAYeHHA. 3a YMOBU JOCTATHDBOI
pecypcHoOi 6asy Ta IPYropsAgHOCTI YMHHMKIB Yacy, IBUAKOCTI, 4eproBOCTi IOCTa4aHHA 3ac06iB, pecypcHe 3a0e3Ie4eHHA
3I1/ICHIOETHCA 32 IPUHIMIIAMY «3a IIOTPeO0I0» i «3a MOXKIMBICTIO». OfHAK y IPaKTULi PeCypCHOro 3abe3IedeHHs IoTpe6
36portHux Cun YkpalHn 3 ypaxyBaHHAM OOMEXEHMX PeCypCHUX MOXJIMBOCTEN HalliOHa/IbHOI eKOHOMIKY, i iHmmx
NoyiOHVX 3aBJjaHb, K IPaBIJIO, JOBOJUTHCS AiATY B YMOBaX KiIbKiCHUX i AKICHUX 00Me>XeHb pecypcHoi 6a3n, i, 1o Toro
K, B YMOBaX BJYIMOT JI0 CKOPOYEHHS Yacy 3[i/ICHEHHS peCypCHOTO 3a0esIe4eHHA 3 ypaXyBaHHAM IPiOpUTeTHOCTI 06’€KTiB
IpY3HAYeHHA PeCypciB, pi3HOTO piBHA IXHBOI I0YaTKOBOI pecypcHOI 3abesIedeHOCTi. MeToo CTaTTi € MONIYK HAIKPaIoro,
pallioHa/NbHOIO i, HABiTh, ONTMMAIBHOIO 33 IEBHMMM O3HAKaMM PO3IOJILYy pecypcCiB 3a TpbOMa BapiaHTaMM YMOB
TiANIbHOCTI: BUSHAYEHICTh, HEBU3HAYEHICTD i pU3MK Yy IPUIHATTI YIPaBIiHCbKMX pilleHb. Ha mifcraBsi ananisy HaABHUX
MEeTOJIB HeTiHITHOrO IIpOorpaMyBaHH B 3a/jadaX PO3HOJiTY, BUXOAAYM 3 YMOBY 30€pe>KeHHA MaTeMaTUYHOI KOPEKTHOCTI
I JOCTYIIHOCTI O IPAKTUYHOTO BUKOPUCTAHHSA, B CTATTi HABENEHO IOPAMNOK 3aCTOCYBAHHA METOAY MAKCUMAa/JIbHOIO
e7IeMeHTY. 3aIIPOIIOHOBAHNII MifXix 0 onTuMisamii 3agadi po3MORiny pO3INIAHYTO Ha NMPUKIAZli MOKIVBIX BapiaHTIB
posmnoziny piBHOeeKTUBHUX 3ac00iB pecypcy MK 00’eKTaMM pecypcHOro 3abesledeHHA. BapiaHTu BinpisHAIOTbCA
3HAYEHHAMM BXIMBOCTI 00 €KTiB i piBHAMM I09aTKOBOI 3a0€3I1€4€HOCT] Y BITHOCHVX OAVHUIAX HA MOMEHT IIPUITHATTA
pillleHHA IIOJO PO3MOAITY PecypciB y mpoleci pecypcHOro 3abesIedeHHs eSKOro KiHIIeBOrO 3aBIAaHH: yIpaBiHHA.
HaBeziena B cTaTTi MeTOfMKa MOXKe 3aCTOCOBYBATUCh Yy IPOILECi ITAHYBaHHA Ta NPUNHATTA PillleHb, II0B’AI3aHUX i3
PO3IIOAIi/IOM PeCcypcCiB B OpraHisaliilHMX CICTeMaX BilICbKOBOI'O Ta LMBi/IbHOTO YIIPAB/IiHHA 3 YPaXyBaHHAM BaOKIMBOCTI
Ta [I0YaTKOBOT'O CTaHy 3a0e3Me4eHOCTi 00 €KTiB IpU3HAYeHHA Y pasi 0OMeXXeHIX MOX/IMBOCTEN PO3NOPALHIKA PeCypCy

KntouyoBi cnoBa: pecypcHe 3a0esnedeHHs, IPIOPUTETHICTb 06’ €KTIB NpM3HAYEHH, PalliOHaNbHUII PO3IOLII pecypcis,
METOJ], MAKCMMAaJIbHOTO €/IEMEHTY, IVIAHYBAaHHA
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Development trends of the securities market in Ukraine

Introduction

The securities market is an integral part of the financial
market of any country, which is also sometimes called the
stock market. By its economic origin, the securities mar-
ket belongs to the group of specialised functional markets,
which was formed in the second half of the twentieth-
century under the influence of the development of credit
relations and Joint-Stock Ownership. Historically, the fun-
ctional purpose of the securities market has been the pro-
motion of investment capital from those who have free
financial resources to those who feel such a need. That is,
the securities market is an effective mechanism for redis-
tributing investment resources and transforming savings
into investments in a market economy [1; 2].

The formation of the securities market and the spe-
cifics of its development have been studied by many foreign
and Ukrainian economists who have formed their appro-
aches to this issue. So, for example, the study of theore-
tical and practical problems of integration of the state stock
market into the world community was carried out by such
scientists as N. Chaudhry, D. Roubaud, W. Akhter and
M. Shahbaz [3]. Analysis of the definitions of “securities
market” and “stock market” given in works of C. Bourne [4],
A.M. Syed and I. A. Bajwa [5] do not find significant dif-
ferences that would indicate fundamental content aspects
of their essence. They show an almost identical approach to
understanding the securities market as a set of economic
relations regarding the issue and circulation of securities -
a specific commodity sold in a separate segment of the finan-
cial market. Another work demonstrates the securities market
as a set of economic relations related to the production,
turnover and redistribution of securities to ensure the dis-
tribution of free funds between different economic enti-
ties [6]. However, despite the transparency of these con-
cepts, other economic categories also need to be explained,
in particular, this applies to securities as a separate object
of economic relations.

In the most general sense, security is a document
that embodies some of its owner’s rights against the issuer
of that document. This opinion is shared by L. Macikova,
who adds that security is a record of the owner or claim
against the issuer of security [7]. However, according to
B. Chovancovd security belongs to the associate property
and other rights of an authorised person defined and estab-
lished by the Securities Law [8]. In general, there is a dou-
ble view of securities in foreign encyclopedic literature.
Some authors note that security is a certain value of an
asset that allows converting money into capital through its
functioning in the Financial Market [9]. A set of interactions
between economic entities related to the issue and sale of
securities can form a securities market. If we analyse this
from a legal point of view, we can see that the regulatory
aspects of regulating relations are ignored between investors
and issuers. For example, T. Tavor and Sh. Teitler-Regev
see this as a serious drawback, since force majeure events
(technological and natural disasters, terrorist acts, economic
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recessions and ascents, etc.) can hinder the processes in the
stock market, and therefore there will be requirements for
its legal significance [10].

Undoubtedly, these studies have made a significant
contribution to the development of the concept of managing
economic processes, but the problem is still relevant of
functioning and prospects for the development of finan-
cial sectors in Ukraine. That is why the paper focuses on
the specific problems of the Ukrainian securities market
and attempts to determine its effective model.

Materials and Methods

This scientific article used various methods of scientific
research: theoretical methods (analysis, synthesis and induc-
tion) and empirical (comparison). With the help of analysis,
it was possible to decompose the object under study into
separate parts and determine the properties of this object.
As for the synthesis, it was used to represent basic approa-
ches to the formulation of the theoretical essence of econo-
mic categories. Further, general conclusions were obtained
on the regulatory and legal regulation of the securities mar-
ket in Ukraine using the inductive method. However, such
a generalisation is incomplete and its truthfulness is proble-
matic. Therefore, a combination of general research methods
was used, which were later supplemented with a compari-
son. The last cognitive operation helped to group the objects
of research. We are talking, in particular, about the provisions
of the national currency legislation on investing in stock
assets of Ukraine.

The consistent transition from a holistic description
of the securities market to finding out its structure and
participants was the initial stage of research. At this stage,
the specifics of the purchase and sale of securities were not
only recorded but also the relationship between them was
established. The securities market was then considered as
part of the capital market or financial market. As a result,
several provisions became the methodological basis of the
study. The first of them is that the securities market is not
at its full power in Ukraine due to some problems with
public confidence in the financial market and the narrow
range of instruments. The second is based on the idea that
effective involvement of the Ukrainian securities market in
the EU’s international financial and investment processes
is impossible without liberalising capital flows. Therefore,
the problems of legislative regulation and the lack of public
confidence in the financial market were the key issues when
analysing trends in the securities market development.

It is worth noting that most Ukrainian authors focus
their attention on the general topic of the functioning of
the stock market, but neglect the legislation regulating the
behaviour of market participants [1; 2]. Such studies allow
us to understand better the reason for the low activity in
the market of individuals, who are mainly the main inves-
tors. However, this is not enough to form ideas about the
direction of development of a special sphere of market
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relations. In this regard, the text of the article was structurally
divided into separate sections and paragraphs after a preli-
minary definition of the three stages of the study. As men-
tioned earlier, the structure of the stock market was analysed
and its main participants were identified. At this stage, the
personal interest aroused the need for efficiency and fair-
ness of relations in the securities market, so the study of
relevant regulatory practices of Ukraine and the EU con-
tinued. The second stage of the study involved processing
statistical data on the current state of the securities market.
Thanks to this, it was possible to record a partial repetition of
trends in the development of the European market, which
emphasizes Ukraine’s dependence on the development
directions of international financial institutions. Finally, rec-
ommendations were formed to improve the efficiency of
the securities market in Ukraine. Thus, the results of each
stage correlated with the capabilities of the state apparatus
as a means of overcoming the identified shortcomings in the
country’s financial sector.

Results and Discussion

In the modern conditions of the development of scientific
literature, several normative approaches have been for-
med to determine the economic content of the concepts of
“securities market” and “stock market”. According to Article 2
of the Law of Ukraine “On Securities and Stock Market”,
these concepts are considered equivalent, since “the stock
market (securities market) is a set of participants in the
stock market and legal relations between them regarding
the placement, circulation and accounting of securities and
derivatives” [11]. We agree with this approach and empha-
size that securities are a reflection of tangible or monetary
funds.

It is worth noting that the terms “securities mar-
ket” and “stock market” are mainly used as synonyms in the
Ukrainian economic literature. However, there are some
works where there is no interpretation of the concept of
“stock market” at all, although this economic category
iswidely used abroad [12]. In particular, some researchers
consider the stock market only as a market for classic long-term
exchange-traded securities, including stocks and bonds [12].
In addition, Ukrainian scientists use completely different
approaches to their explanation, so the definitions of “secu-
rities market” and “stock market” have an unbalanced con-
tent. A detailed study of the regulatory framework for the
securities market opens up prospects for solving this prob-
lem. Here it is appropriate to pay attention to the fact that
the legal theory of sources of knowledge differs from the
economic one, but not entirely without exceptions. Thus,
proponents of the normative approach characterise the
securities market as a kind of mechanism by which it is
possible to establish legal and economic relations between
participants in the general financial market [13]. Never-
theless, the research results indicate significant shortcomings
in the functioning of the Ukrainian securities market. For
example, one of the problems remains the attitude of the
National Bank of Ukraine (NBU) to operations with foreign
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currency. This is primarily because the state regulation
is based on the norms of the early 1990s and shows a fixed
exchange rate policy, limiting the outflow of foreign cur-
rency from the country. As a result, there is a slowdown in
operations with securities - if a resident wants to purchase
a security of foreign origin that is not traded in Ukraine, he
must obtain an individual currency license from the NBU.
To do this, they must provide a purchase and sale agree-
ment, a certificate of securities in a seller’s account, and
a certificate of money in a resident buyer’s account. Under
these circumstances, the money and security will be “fro-
zen” for the entire period of obtaining a license, which in
practice is more than 30 days. As a result, trading in foreign
securities in Ukraine is possible only through a dealer with
a currency license.

In general, due to the weakness of Ukrainian legi-
slation, commodity and financial exchanges have been misu-
sed for many years, causing significant damage to the coun-
try’s economic interests. Commodity exchanges were often
part of tax evasion or tax optimisation schemes [14]. In this
regard, the state should provide financial and commodity
markets with reliable exchange infrastructure for organised
trading and high-quality financial instruments. At the legi-
slative level, the concept of netting is already being intro-
duced - a system of both pre-trade and post-trade repor-
ting on operations with underlying assets; a procedure for
authorising key infrastructure facilities and supervising
their activities to counteract manipulation and other abuse
in the markets is being introduced. This mechanism is intro-
duced following the Law of Ukraine “On Capital Markets
and Organised Commodity Markets” (Draft Law No. 2284
on amendments to certain legislative acts of Ukraine con-
cerning simplification of attracting investment and intro-
duction of new financial instruments), which was adopted
by the Verkhovna Rada of Ukraine on June 19, 2020, and
signed by the President of Ukraine on August 12, 2020 [15].
The liquidation netting procedure will allow the parties
to derivative contracts to pay off if the partner defaults or
insolvency occurs [16]. The main elements of such a new
infrastructure of capital and commodity markets will be the
central counterparty, repository and operators of trading
platforms.

In the course of the analysis, it was found out that the
economic development of the securities market in modern
conditions implies the presence of other participants. For
example, the above-mentioned NBU belongs to profes-
sional participants in the securities market, because it not
only distributes government securities but also independen-
tly conducts operations for the purchase and sale of secu-
rities, acts as a dealer; creates a secondary securities market;
performs the functions of a depository, clearing and set-
tlement centre, that is, remains a specialized organization
for accounting, storage and settlement of operations with
government securities [17]. Other banking institutions reg-
ulated by the NBU are also active participants in the stock
market, so the National Securities and stock market Com-
mission should regulate them. These banking institutions
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also form financial groups with non-bank financial insti-
tutions that are regulated by the National Commission re-
garding the sphere of financial services markets. However,
the powers of these bodies are very diverse, and therefore
it is difficult to monitor participants in these sectors of the
financial market. Given these circumstances, the reform of
the securities market should take place together with the
change of the banking system, because banks occupy a cen-
tral place here and they are allowed to combine ordinary
banking operations with operations on the stock market.
Analysis of recent studies and publications that have
started solving economic problems has shown that the
securities market has just begun to form in Ukraine and is
slowly gaining momentum. Thus, the current situation on
the Ukrainian stock market is characterised by a low level of
liquidity, low capitalisation of listed companies, the domi-
nance of domestic government bonds of Ukraine (govern-
ment bonds), as well as the main trading volume in the
OTC segment (more than 60% in 2019). Prime Minister of
Ukraine Denis Shmygal called a crime the lack of a full-
fledged stock market in the country in the 30* year of inde-
pendence [18]. According to local media, the government
intends to restart the Securities Market by 2023 [18]. By this
time, the capitalisation of issuers on Ukrainian exchanges
was at a record low UAH 1.61 billion (approximately 59 mil-
lion USD). For example, this figure was 3 37.6 trillion
USD in the United States in 2019 and 151.62 billion USD
in neighbouring Poland. The volume of securities issued in
Ukraine in 2020 amounted to UAH 113.4 billion, which is
79 million less compared to 2019. Companies issued shares
for UAH 32.98 billion, bonds for UAH 32.95 billion; for
9.4 million USD and 3 million EUR in foreign currency.
The issue of local loan bonds amounted to UAH 3.9 billion
(UAH 3.1 billion more than in 2019), the issue of mutual
fund investment certificates - UAH 5.05 billion, which is
UAH 7.9 billion less than in 2019, the issue of CIF shares -
UAH 38.52 billion (UAH 13.53 billion more than in 2019).
Based on the capitalisation indicators of European
stock exchanges, comparing them with the PFTS of Ukraine,
we once again state a negative trend in the Ukrainian mar-
ket. In particular, was by LSE (London Stock Exchange)
took Ist place in 2019 with 3.86 trillion euros, Euronext —
2" place with 3.4 trillion euros, and Deutsche Borse - 3
place with a capitalisation indicator of 1.9 trillion euros [19].
In the end, the PFTS indicator of Ukraine was then equal
to 0.17 trillion euros, although it serves more than 85%
of the total trading volume, while the Ukrainian Stock Ex-
change (USE) is about 14 % [20]. The PFTS Stock Exchange
is the leading stock exchange in Ukraine, which was legally
considered a trading system for a long time (until 2006),
hence its name is the first stock tradinsecurities market
(leading investment companies and banks) were members
of the stock exchange. The PFTS is a corresponding mem-
ber of the World Federation of Stock Exchanges and a mem-
ber of the International Association of exchanges of the
CIS countries. At the end of 2015, its shareholders were
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37 Ukrainian banks, 30 individuals and 77 legal entities —
non-banking institutions [21]. Although the PFTS actively
conducts securities auctions, some problems of Ukrainian
stock exchanges remain unresolved.

The problems of the current state of development
of the securities market are mainly caused by the adoption
of the Law of Ukraine of June 19, 2020, No. 738-IX “On
Amendments to Certain Egislative Acts of Ukraine Concern-
ing Simplification of Attracting Investment and Introduc-
tion of New Financial Instruments” [15]. This Act regulates
procedural issues related to the issue and placement of secu-
rities, including domestic bonds. However, the implemen-
tation of this law does not guarantee the full participation
of foreign investors in the purchase of Ukrainian securities.
In addition, instead of stock exchanges, the bill introduces
two types of markets - a regulated market with more strin-
gent requirements, which will ensure centralised execution
of transactions and a less regulated market for alternative
trading platforms (Multilateral Trading Facilities (MTFs)
and Organized Trading Facilities (OTFs) [22]. As mentioned
above, there will be a central counterparty on the territory
of Ukraine, which will reduce the risks of non-fulfilment
of contracts between counterparties. Further changes in
the Ukrainian securities market will be coordinated with
European standards, including Directive 2014/65/EC (Mi-
FID 1II) [23] and Regulation (EU) No. 648/2012 (EMIR) [24].
It is not about copying the acts, but about adapting them to
Ukrainian realities, taking into account all the features of
the Ukrainian market.

Over time, the Securities trader will be transformed
into a full-fledged investment company model, which is
widespread in Europe, and will get more business opportu-
nities. Licensing will be carried out according to the prin-
ciple: less responsibility — fewer requirements for obtaining
a license, more responsibility — more requirements. The
investment company will be able to use so-called related
agents in its activities, who will act on behalf of, under the
control and at the expense of such a company. In addi-
tion, the “know your client” model will be introduced for
all financial institutions, which in Europe is used by all
financial market participants — banks, exchanges, and other
companies working with private money. This practice will
help to resist fraud, embezzlement, money laundering and
financing of illegal operations. The establishment of clear
obligations accompanies legal regulation of the securities
market when participants in financial and legal relations
are strictly recommended to choose a certain behaviour
option. The efforts of the European Economic Community
are aimed at bringing together the legislative framework of
member states and liberalising the International provision
of investment services. Legal regulation of the securities
market in the EU countries is implemented through a set of
elements such as regulation, supervision and enforcement
measures [25].

Several years ago, the process of reviewing all current
legislation of Ukraine in the field of functioning of capital
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and goods markets and adapting it to EU standards was
launched. First, experts focused on key European legisla-
tion, such as MiFID, MIFIR [26] and EMIR [27]. They are
mandatory for all EU member states, as well as the countries
of the European Economic Area.

The start of the integration process was marked by
the coronavirus pandemic, which is still the subject of
discussion for many foreign researchers. There is reason to
believe that the coronavirus has had a significant impact
on the global economy. Changes in the global financial mar-
ket are well described in the literature [28], as well as in the
literature devoted to regional financial markets [29]. As for
the concept of Europeanisation, it is gradually becoming
more and more significant in both academic and political
circles involved in integration processes related to the EU.
Scientists have repeatedly tried to find explanations for
understanding the impact of the EU in both EU member
states and non-EU countries. It is worth noting that the
integration of the financial market with Europe implies the
liberalisation of financial flows. This is an important source
for stimulating the economy of a developing country, as it
helps attract foreign investment both inside and outside
the country. The development of the financial market at the
level of one country requires passing through several stages:
the creation of financial institutions, taking into account
the need to move the country’s financial resources; attracting
foreign investment to expand financial globalisation; the
development of created financial instruments; the liberalisa-
tion of financial operations [30]. Thus, Europeanisation can
be defined as the internal influence of Europe in the sense
that EU members and non-eurozone countries adapt and
change internal institutions in response to EU rules and
regulations.

In this context, the capital market of Ukraine cannot
differ in any way from the capital markets in European coun-
tries and be part of these markets. To do this, Ukrainian
companies should be able to invite financing freely for their
development through various financial instruments. Cur-
rently, Ukrainian securities holders are not able to manage
risks effectively. If the adopted Law No. 738 is successfully
implemented in modern realities and the legislative field,
Ukrainian investors will have more opportunities to invest
and accumulate funds than government bonds, and the
current rules of the game will provide basic protection
against risks [15]. In this regard, our observations and spe-
cial studies have shown that the state has prepared addi-
tional projects to create an effective securities market. In
particular, former chairman of the National Securities and
Stock Market Commission Timur Khromaev presented
a draft memorandum on the establishment of the UIFC
(Ukrainian International Financial Centre) at a meeting of
the Cabinet of Ministers of Ukraine on January 20, 2020.
This initiative was made possible by the adoption of the
aforementioned law on simplifying the attraction of foreign
investment and new financial instruments. The UIFC will
be fully integrated into the Ukrainian legal system, as well
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as provide equal opportunities and privileges to every local
and international participant [31]. The project provides
for the creation of a new land-based Regional Center for
capital and commodity markets, which will consist of five
institutions: an Advisory Council, an Investor Relations
Bureau, an Arbitration Centre, a Universal Exchange and
a Financial and Infrastructure Holding. Timur Khromaev
stressed that the development of capital markets and com-
modity markets would lead to an acceleration of economic
growth and an increase in the standard of living of Ukrai-
nians [31]. This is the essence of the reform programme.

Today, experts on economic policy issues actively
make assumptions about the effectiveness of the state ini-
tiative [31; 32]. They note that the main advantages of the
project are: transparent rules and regulations; increasing
the competitiveness of Ukrainian businesses in the inter-
national arena; increasing market activity — increasing the
amount of taxable profit; improving competition - increas-
ing foreign direct investment and GDP growth; improving
the standard of living of Ukrainians; a stable pension sys-
tem and raising pension rates; fair energy prices, etc. The
launch of this project is scheduled for autumn 2023, but
work is already underway to develop a legislative frame-
work [31]. If Ukraine’s access to the EU financial services
market is expanded because of the creation of the UIFC, the
initial effect is likely to be limited, since Ukrainian finan-
cial firms do not actively use the available opportunities
to enter the EU market. Barriers to market entry for stan-
dard banking and insurance providers will also not change
much: major players dominate the EU market, the cost of
real estate and labour is high, and capital is expensive.

Expanding access to Ukraine’s financial services
markets may also have a limited impact on EU companies.
European banks and insurance companies already have a
significant presence in the Ukrainian market and were able
to enter the market almost without problems. In the finan-
cial sector, Ukrainian financial companies have long been
competing with foreign market participants. However, redu-
cing barriers to entry for new players can increase com-
petition in the market and reduce the share of the largest
players. In the end, significant progress was observed in the
implementation of EU standards in the field of financial
services only with the participation of the NBU. Among
financial services regulators, the NBU has more freedom
of action in regulating banks, so it can implement most of
the EU banking regulations without making changes to the
relevant laws. Given that the parliament is slow to consider
the necessary bills, the NBU can significantly speed up the
European integration processes in Ukraine.

In the future, the EU and Ukraine need to find out
the prospects for future integration between their financial
services markets, choosing one of three possible options:

1. To implement the same mechanism in Ukraine that
was proposed to the countries of the European Free Trade
Association (EFTA). It should be noted that it provides for
the introduction of EU legislation within the European
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Economic Area [32-33]. Formally, the functions of the
European supervisory bodies will be transferred to the
EFTA super-visory body, and the regulators themselves
will participate in the consideration and preparation of
draft decisions for the EFTA supervisory body.

2. To propose a compromise that will expand the inte-
gration of financial services markets and reduce the regula-
tory burden associated with the full implementation of EU
legislation. For example, Ukraine will be able to introduce
all EU standards, except those that are the most difficult
for market participants, in exchange for simplifying the pro-
cedures for Ukrainian companies to enter the EU market.

3. To abandon the idea of creating a single financial mar-
ket. This will make the establishment of EU rules optional
for Ukraine in this sector, and therefore more attention will
have to be paid to the possible increase in the regulatory
burden for market participants. At the same time, greater
flexibility will be provided in the application of EU norms,
which will become optional sources of regulatory practice.

Therefore, to maintain the proper level of development
of the securities market, the legislation of Ukraine should
be close to the EU legislation regulating financial services
and should provide the necessary level of opportunities for
the work of supervisory authorities and control mechani-
sms. Under such conditions, the process of Europeanisation
will contribute to the spread of European values in Ukraine,
and therefore increase the number of foreign participants
in the securities market. In addition, the commitment of
the Ukrainian population to Europe will help to adopt part
of the EU’s sectoral legislation.

Conclusions

The results of the analysis allow drawing some conclusions
that are of interest for scientific research:

o The development of the Ukrainian securities market
has recently been under pressure from global processes that
determine the main challenges and trends of its further
change. It cannot meet the needs of the Ukrainian economy,
and therefore prevents Ukraine from taking a leading place
in the international financial system. The main problem
with the functioning of the market is its low competitiveness,

due to the lack of transparent operations in the market and
undeveloped infrastructure;

o In the context of instability in the socio-economic
sphere, financial flows to the real sector are reduced, and
the problems of economic development of the country are
aggravated. That is why European integration is one of the
key national priorities that are emphasised and actively by
political leaders promoted at the official level. Ukrainian
economists, together with experts from Western European
countries, hope for an effective redistribution of financial re-
sources to the real sector of the economy. In addition, they
form a set of measures to prevent duplication of functions
of various financial market regulators and poor coordination
between them.

The materials of this article can be useful for spe-
cialists who carry out state regulation in the field of finan-
cial services markets. In addition, this work deserves atten-
tion from managers, economists, financiers, those who plan
to engage in entrepreneurship or already manage assets.
However, the analysis of regulatory legal acts of Ukraine
and the EU can arouse interest among political analysts,
experts and consulting advisers. As for holders of securities,
after reading them, they will be more aware of raising funds
for the implementation of certain processes in the market.
We plan to use the results of the study for future scientific
research. Ways to improve the regulatory and methodolo-
gical framework for regulating the securities market are
among them. At the same time, we see the need to study
the reasons for the low investment attractiveness of the
national economy. We can assume that this is due to the
lack of a coordinated strategy for the development of the
securities market. Negative foreign economic factors reduce
the ability of the model of economic development created
in recent years (in particular, the securities market model)
to guarantee the country’s economic security, especially in
the context of a sharp aggravation of disagreements in the
global financial system. Accordingly, the analysis of unique
factors that, combined with an efficient infrastructure, will
contribute to the development of the Ukrainian economy is
a priority in further scientific research.
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TeHAeHUil pO3BUTKY PUHKY LiiHHUX nanepiB B YKpaiHi
Haranis EgyapaieHa KpacHocTaHoBa

Opecbkuii perioHasibHUA IHCTUTYT JepXXaBHOro yrnpaBJiHHSA
HayioHanbHoI akagemii fepxxaBHoro ynpasiiHHA npy [peangeHToBi YkpaiHu
65062, Byn. leHyesbKa, 22, M. Ofeca, YkpaiHa

AHoTauifl. AKTya/lbHICTb TeMM JOCHi/[)KEHHA 3yMOBJE€Ha CTPIMKMM PO3BUTKOM pPUHKY IiHHMX Hamnepi. Bxe
IpPOTATOM TPUBAJIOrO 4Yacy B YKpaiHi BimOyBaeTbcsa BIOCKOHA/IeHHS (iHAHCOBMUX iHCTPYMEHTIB, 3'ABJIAIOTBCA HOBI
HOCEepeHVKY Ta YYaCHUKMU PpUHKY. BifTak 3pocrae norpeda B eeKTUBHOMY pery/lTioBaHHi 3MiH, 110 MAIOTb IIepeBa>KHO
BHYTPILIHbOEKOHOMIYHY CIPAMOBaHICTh i 3maTHi BIUMBaTu Ha pisHi chepu cycminbHOro >XuUTTA. MeTow poboTH
€ BUABJIEHHS Cy4aCHUX OCOOMMBOCTell (YHKIIOHYBaHHS PUHKY LIiHHMX IIallepiB Ha Tepuropii Ykpainm. 3 ormamy Ha
MDKAMCHUIDIIHAPHICTD BKa3aHOI TeMy, IPOBIHNMI METOAAMIL JOCTIKeHHs 6yI0 06paHo aHasI3, CMHTe3 Ta IHAYKILO.
Lli cucremu mpouenyp Oynu o6’enHaHi Hacammepern 3amii (popMyBaHH:A yAB/IEeHb IPO 3BA30K MK €KOHOMIKOIO i
IpaBOM. Y IIbOMY KOHTEKCTi HepILINii MeTOx CIIpUAB 00 eKTuBi3alii BIacTMBOCTel! LiHHNUX ITaNepiB; 3aBAAKM CUHTE3Y
BJA/I0CA 3pOOUTY ITOBHI BUCHOBKM Ta y3ara/JIbHeHH: IOJI0 HAIIPAMIB PO3BUTKY BiiIOBiHOTrO pUHKY. 3apa3oM iHyKIIio
0y/10 BUKOPUCTAHO /I OTPMMAaHHS 3arajibHOrO BUCHOBKY IIPO MOMJIMBOCTI perylioBaHHS PMHKY IIHHUX Iamepis.
Y crarti 6y/10 HalaHO CYTHICHY XapaKTe€pUCTUKY IIOHATDh «PUHOK LIiHHMX IanepiB» i «ponposuit puHok». Kpim Toro,
Oy/10 BU3HAYEHO CTPYKTYPY (piHAHCOBOIO PUHKY: OCHOBHMX OpraHizaTopiB TopriBii Ta itoro y4acHukis. Takox 6yno
IIpefCTaB/IeHO OCHOBHI 3aKOHU y cpepi IpaBOBOrO peryTioBaHHA PUHKY LiHHKX HanepiB Ykpainu ta €C. Hacamkinenn
6y/10 0OIPyHTOBaHO PO3BUTOK YKpaiHCHKOro ()OH/IOBOrO PUMHKY B KOHTEKCTi €BpOiHTerpaliifHux npouecis. Marepiamm
CTaTTi MAIOTb TeOPeTUYHe Ta IIPAKTUYHe 3HAYeHHA [ 0aHKIBCHKIMX IPAliiBHMKIB, cleniamicTiB (iHaHCOBOTO YIIpaB/IiHH,
KpeIMUTHUX OpOKepiB, ayAUTOPIB i CTPaXOBMX areHTiB. Y 3B’A3Ky 3 HAABHICTIO OIVICY MDKHAPOJHOI IPaKTUKMA BUKOPYCTAHHA
(iHaHCOBMX IHCTPYMEHTIB, JOCIIPKEHHA MOXKe BUK/IMKATU iHTepecC y IpefCTaBHUKIB OpraHiB JepKaBHOI BIagy Ta
OCBiTHIX opraHisanii. HaromicTb Hab/MIDKeHHS 3aKOHOIABCTBA YKpaiHu y cdepi 06iry IiHHKX IanepiB JO €BPOIEICHKIX
CTAHJAPTIB 3a/IMIIATHCS JUCKYCITHUM IIATAHHAM [/ KOXKHOI 31 BKa3aHUX TPYII JIIOfIeN

KntouyoBi cnoBa: ¢poHEOBMIT pUHOK, KamiTas, GiHaHCOBI MOCTyTH, iHBecTNIIil, €BpoIei3alis
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Abstract. With the implementation of the European Green Deal, the circular bioeconomy model is gaining in relevance
as well as the concept of circular bioeconomy, which promotes a renewed economic approach to conducting economic
activity. The transition of a socio-economic system from one qualitative state to another, causes the need to measure
dynamic changes and establish progressive factors towards the formation of a circular business environment. The objective
of the study is to monitor the measurement system of the circular bioeconomy and to outline criterial limitations and
relevant indicators based on the defined characteristics. The methodological basis of the study consists of the methods of
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out comprehensive monitoring of scientific developments of foreign and Ukrainian scientists and to establish existing
methodological approaches to assessing the circular bioeconomy. A review of the literature provided an opportunity to
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with the three-dimensional sustainable development. Sectoral segmentation and target gradation by circular orientation
and bioeconomic manifestation allowed to form a system of indicators for measuring the circular bioeconomy according to
the established criteria. The practical value of the study consists in the scientific substantiation of the criterial characteristics
of the measurement of the circular bioeconomy and the establishment of a system of indicators with relevant limitations

Keywords: assessment system, circular measurement, bioeconomic manifestation, criterial limitations, sectoral space,
targets, indicators, approach

Received: 15.09.2021, Revised: 16.10.2021, Accepted: 18.11.2021

Suggested Citation: Yaremova, M.I., & Tarasovych, L.V. (2021). Criterial description of the measurement of the circular
bioeconomy. Scientific Bulletin of Mukachevo State University. Series “Economics”, 8(4), 27-35.

*Corresponding author

Scientific Bulletin of Mukachevo State University. Series "Economics’, 8(4), 27-35 @
-



Criterial description of the measurement of the circular bioeconomy

Introduction

In the context of the strengthening of European integration
processes and the popularisation of the European Green
Deal, alternative economic approaches to conducting eco-
nomic activities are becoming relevant, which make it pos-
sible to minimise anthropogenic pressure on the environ-
ment and overcome the imbalance of the socio-economic
system. Among these areas, special attention should be paid
to the concept of circular bioeconomy, which promotes the
implementation of a closed production cycle in order to
reduce organic household waste and industrial residues.
On the way to the development of a circular business envi-
ronment, it becomes necessary to establish favourable pro-
gressive factors that cause dynamic changes. The ability to
evaluate these changes will contribute to the adjustment
of the national strategy and the formation of an effective
state policy to support the closed production cycle. The imple-
mentation of this task requires the development of a compre-
hensive system for assessing the level of circular bioeconomy
with the allocation of criterion constraints and relevant indi-
cators, which determines the relevance of the chosen topic.

At the moment, the world scientific community is
actively working on the development of a system for assess-
ing the bioeconomic foundations of management and its
active implementation in practical use. Scientists of European
countries have managed to improve the procedure for assess-
ing bioeconomy due to the effect of scaling indicators uni-
ted by a flexible multi-level measurement system formed in
accordance with the goals of EU bioeconomy [1]. T. Ronzon,
S. Piotrowski, S. Tamosiunas et al. have tested the methodol-
ogy for measuring the bioeconomy in European countries,
comparing it with the results of other countries’ assess-
ments [2]. Lithuanian scientists focus on measuring the effi-
ciency of bioeconomic activity in various sectors using the
Cobb-Douglas production function [3]. A model of the geo-
graphical distribution of countries by indicators of bioeco-
nomic activity was proposed T. Ronzon and R. M’'Barek [4].

Unlike foreign experience in Ukraine, bioeconomic
science research is at the initial stage, which encourages
focusing on the issues of bioeconomy evaluation. Conse-
quently, one of the leading Ukrainian scientists in the study
of economic activity on a biological basis, V. Baidala in her
own scientific works claims that monitoring of bioeconomy
should be based on a classification of indicators that make
it possible to assess the ecological and economic state of
production [5]. At the same time, the author expresses the
vision that in addition to the need to assess the level of
development of bioeconomy, it is important to monitor the
effectiveness of its growth [6, p. 34]. The corresponding
assessment system makes it possible to identify the produc-
tivity of bioeconomic activity at the macro, meso and micro
levels. For their part, Lithuanian scientists [3] propose to
measure the effectiveness of the bioeconomic system using
the modified Cobb-Douglas production function, which
shows the relationship between changes in the resources
involved in the production process and the volume of pro-
duction on a biological basis, which also deserves special
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attention. A. Ryabchenko focuses on the indicators of bio-
product production, which are formed in accordance with
parametric characteristics, namely: “1) sustainable bio-
mass production; 2) increase in the added value of bio-
mass while reducing energy costs; 3) optimisation of the
cost of ecosystem services and economic efficiency of
biomass-based production; 4) increase in the added value
of biomass products” [7].

The actualisation of the topic in the educational
space by the importance of promoting bio-based produc-
tion with the predominance of the circular economy for the
sake of a balanced development of society has contributed to
a scientific study whose main objective is to form its own sys-
tem of measuring the circular bioeconomy according to the
established criterion limits. This can be realised through the
study of foreign sources and Ukrainian scientific literature,
its systematisation and generalisation of existing methodolog-
ical approaches; identification of key structural components
of measuring circular bioeconomy and substantiation of
criterion restrictions, which will make it possible to form
a system of indicators according to the established criterion
characteristics.

Materials and Methods

Achieving results in the process of scientific knowledge
makes it necessary to provide a methodological explica-
tion of sequential actions, which will become a guide in the
study of the problems of evaluating circular bioeconomy.
A methodological analysis is a basis for building the author’s
measuring trajectory for the development of circular bio-
economy with an emphasis on the formation of criterion
constraints and their significance in the evaluation process.
Therefore, it is proposed to consider a step-by-step algo-
rithm of the conducted research on the system approach
in Figure 1. The primary basis of scientific research is the
study of foreign and Ukrainian experience for the objective
characterisation of existing methodological approaches to
measuring circular bioeconomy, which will make it pos-
sible to systematise the criteria features of the evaluation
process within separate structured components and model
the position on the formation of a system of indicators
based on criteria characteristics. To implement the tasks of
scientific research, a systematic approach was used, which
is aimed at a comprehensive substantiation of many com-
plementary ideas of leading scientists on measuring circu-
lar bioeconomy and forming a holistic vision of the issue.
The research of the circular bioeconomy assessment system
was carried out using methods of theoretical, empirical and
general scientific (theoretical-empirical) levels in their com-
plementary relationship. For example, the historical method
considers the fundamental basis of the evaluation process,
while the abstract-logical method allows establishing rela-
tionships between existing methods and makes it possible
to try to structure their key components. The observation
method helps to identify criterion features and target the
purpose of indicators within the criteria characteristics, the
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comparative method helps to identify similarities and
differences in the practice of generating a comprehensive
assessment system, the descriptive method makes it pos-
sible to substantiate the parameters of the production of
methodological approaches, and so on. As a result, the the-
oretical generalisations of the best practices of foreign and
Ukrainian scientists, a comprehensive analysis and systema-
tisation of the results of scientific research, became the impe-
tus for modelling the author’s system for monitoring the

A. Review of foreign experience

C. Identification
of methodological approaches

D. Analysis of sectoral space

F. Establishment of criterion
limits

G. Sectoral segmentation

I. Selection of indicators by
circular orientation

level of development of circular bioeconomy, the criterion
limitations of which were constructed using the logical
formalisation method. A sample of indicators is identified
according to certain criteria by means of a hypothetical
method, etc. Consistent implementation of the tasks set
made it possible to achieve the intended goals and con-
duct thorough scientific research, as a result of which the
vision of the issue of measuring the level of development
of circular bioeconomy was formed.

B. Research of Ukrainian practice

E. Reproduction of target tasks

H. Gradation of indicators
by bioeconomic
manifestation

Figure 1. Step-by-step algorithm for forming a circular bioeconomy assessment system

Source: compiled by the author
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Criterial description of the measurement of the circular bioeconomy

Results and Discussion

The European system of monitoring the bioeconomic prin-
ciples of management, launched in November 2020, cov-
ers a three-dimensional direction of achieving the goals of
sustainable development, which allows assessing the eco-
nomic, environmental and social progress of bioecono-
mic activities [1]. A feature of the European dimension is:
1) coverage of the primary sector, that is, agriculture, for-
estry and fisheries (percentage of deforestation in forests,
used area of agricultural land and level of fish exploitation);
2) accounting for economic activities related to the produc-
tion of goods and services based on renewable biological
resources, creating a value chain from the supply of bio-
mass by primary sectors to the transformation of products
and their final consumption or reuse; 3) assessment of eco-
nomic, social and environmental parameters [1]. Sources
of data for monitoring the European bioeconomy are the
national accounts of Eurostat [8; 9], statistics of industrial
enterprises [10], production of goods and electricity [11; 12],
which allow calculating value added by type of bioeco-
nomic activity, the share of employed in the bioeconomic
sector and the level of their labour productivity, features of
biomass use and indicators related to the activities of the
primary sector [13].

The guiding principles of the EU bioeconomy eval-
uation process are the regulatory criteria of the monitoring
system, which at the initial stage were limited to the pro-
motion of the Sustainable Development Goals, which later
transformed into a vision, in addition to promoting the
achievement of a sustainable goal, to take into account the
need for climate neutrality, encouraging the transition to a
circular economy and the development of sectors on a bio-
logical basis [14]. Currently, the criteria limitations of the
European bioeconomy monitoring system cover targets at
all stages of creating value chains within the implementation
of environmental, economic and social directions.

A key position of the European bioeconomy assess-
ment is the coordination of statistics by sector of bioeco-
nomic activity, which is covered in the classification of eco-
nomic activities of the European Community (NACE) [15].
According to this document, bioeconomy includes: agri-
culture (NACE code A01), forestry (A02), fishing (A03),
manufacture of food products(C10), manufacture of bev-
erages (C11), manufacture of tobacco products (C12) and
manufacture of paper and paper products (C17). Accord-
ing to European standards, other sectors are considered
hybrid, for which dual statistical information is recorded,
in particular, products manufactured on a biological and
non-biological basis (for example, textile production, in
which both biomass (cotton, wool, silk) and synthetic fibres
can be used as raw materials). For hybrid sectors, the iden-
tification of the share of bio-based goods is determined by
experts by multiplying the volume of bio-based produc-
tion (minimum range) by the proportion of bio-based
products (minimum range). At the same time, it is pro-
posed to calculate the average fractions of a biologically
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based product from the minimum range. As for the share
of the industry on a biological basis, calculations are made
by dividing the production cost of products on a biological
basis by the total cost of production of the corresponding
sector. The share of the volume of electricity production on
a biological basis (solid biofuels, charcoal, biogas, biodiesel,
biofuels and renewable waste) is obtained by distributing
all energy products on a biological basis to the total gross
energy production, expressed in energy value [2].

The published work of the Food and Agriculture
Organization of the United Nations (FAO) [14] on the
definition of indicators for the assessment of sustainable
bioeconomy, highlights a similar to the European, balanced
approach in the economic, environmental and social di-
mensions. At the same time, there are noticeable differ-
ences in the limitation of a certain set of indicators, which
are divided into two groups, namely: 1) indicators of the
territorial level within the Sustainable Development Goals;
2) indicators of products (value chains), at the same time
including those that cover the processes of standardisation,
certification and labelling. Consequently, the criterion lim-
itations of the proposed methodology, which reflects the
participatory nature of its formation, are territorial localisa-
tion (global, national, regional level) and industry limitation
according to the International Standard Industrial Classifi-
cation of All Economic Activities (ISIC) [16].

The special feature of measuring the bioeconomy
of individual countries, in particular Argentina, Australia,
Germany, Malaysia, the Netherlands, and South Africa,
comes down to economic criteria, which exclude environ-
mental and social impacts. For example, the Malaysian bio-
economy index is represented by such economic parame-
ters as value added from bioeconomic activities, exports of
bioeconomic products, attracting investment in the bio-
economy, employment in the bioeconomic sector and pro-
ductivity [17, p. 11]. The Finnish valuation system covers
such indicators as biological output, value added, exports
of goods, investment resources and employment. Germany
is actively committed to improving the bioeconomy moni-
toring process and is developing an integrated approach,
taking into account biomass flows, key economic perfor-
mance indicators and bioeconomy modelling capabilities.
Instead, the United States is limited to calculating industry-
specific indicators of value added and employment in sectors
related to the production of biological products [17].

Effective attempts by Ukrainian scientists to consider
the features of national bioeconomic activity and develop
a system for assessing its progress, made it possible to iden-
tify bioeconomic indicators according to the following
principles: 1) the most effective need; 2) the objectivity of
reflecting the processes of bioeconomy; 3) measurability
and efficiency; 4) the unity of information from different
sources; 5) the formation of initial information and its
limitations; 6) the possibility of developing programmes
for processing bioeconomic Information [5]. The basis for
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forming a system of indicators for measuring bioeconomic
activity is the gradation of biotechnology applications by
colour sectors. Proponents of the sectoral approach high-
light indicators of the annual volume of production of
bio-products for certain branches of bio-economic activ-
ity, namely: agriculture, forestry and fisheries, food and
forest industry, bioenergy; sub-sectors (chemical and textile
industry, pharmaceutical industry, water supply, waste pro-
cessing, construction, tourism, research and innovation);
interrelated industries (supporting services (software) and
technology sector, providing the activities of the main and
sub-sectors); potential sectors of the national economy, the
development of which it is aimed for the future [7].

A generalisation of foreign experience and a review of
the evaluation practice of Ukrainian scientists gives grounds
to assert that a unique international standardised system for
monitoring circular bioeconomy is currently absent. The

available methods are mainly identified according to such
criteria as: 1) the share of GDP accounted for by industries
involved in the bioeconomic sector (sectoral approach);
2) are within the targets of sustainable development and the
European course of “green” growth (target approach). At the
same time, the criterion characteristics are often combined,
since limiting the monitoring system to only a share of GDP
is quite controversial, since excluding the environmental
and social impact of circular bioeconomy is impossible due
to the constant orientation.

The basic approach among scientists is defined as
the sectoral approach, which causes the most controversy
due to differences in the allocation of economic activities
related to bioeconomy. Typing of relevant areas according
to the classification of economic activities of the European
Community (NACE) and national codification (KVED)
is proposed to be considered in Table 1 [4; 18].

Table 1. Typification of industries in the circular bioeconomy monitoring system

. . Fumagalli  Efken et Ronzon Piotrowski . .
Industries and activities . Own vision
and Trenti al. etal. etal.
AO01 Agriculture + + + + +
A02 Forestry + + + + +
A03 Fishing + + + + +
c10 Manufacture of food products + + + + +
C11 Manufacture of beverages + + + + +
Cc12 Manufacture of tobacco products + + + + +
C13 Manufacture of textiles + + + + +
C14 Manufacture of wearing apparel + + + + +
C15 Manufacture of leather and related products + + + + +
Manufacture of wood and of products of
C16 wood and cork, except furniture; manufacture + + + + +
of articles of straw and plaiting materials
c17 Manufacture of paper and paper products + +
C20 Manufacture of chemicals and chemical products +
c21 Manufacture of basic pharmaceuticgl + + + +
products and pharmaceutical preparations
C22 Manufacture of rubber and plastic products +
C31 Manufacture of furniture
D35 Ele‘ctricity,. gas', steam and N + +
air conditioning supply
E38 Waste collection, treatment and disposal +
activities; materials recovery
646 Wholesale trade, except of motor vehicles . .
and motorcycles
Ga7 Retail trade, except of motor vehicles + +
and motorcycles

155 Accommodation

156 Food and beverage service activities

M Professional, scientific, and +

technical activities
J Information and telecommunications +

Source: developed on the basis of [19-22]
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The locomotive industry among the outlined ones,
which is entirely related to bioeconomic activities, is the
primary sector (A in KVED), since it plays a key role in
ensuring a high level of food security in the country and
produces raw materials in the form of biomass for the in-
dustrial and energy sectors. In addition to the agricultural
sector, the secondary industrial sector (C and E in KVED)
is significant for circular bioeconomy, since it is a raw mate-
rial consumer that produces goods on both a biological and

non-biological basis (hybrid sectors) and provides a solu-
tion to the issue of industrial organic waste management.
The tertiary sector covers economic activities related to the
production of services, which include research work, the
educational process, the information industry, the trans-
portation system, and so on. At the same time, the service
sector provides favourable scientific and technical condi-
tions for the implementation of bioeconomic activities and
plays an important auxiliary role in its reproduction (Fig. 2).

‘ Service sector

| Min KVED

Enter
J in KVED

(resource support)

Exit lin KVED
(product promotion) G in KVED

-,

Bioeconomy

Figure 2. Complementarity of bioeconomic activities with the service sector

Source: compiled by the author

Within the existing sectoral space of circular bio-
economy, it is worth highlighting the bioenergy sector,
given the powerful potential for transforming biomass

into a final product and a significant share of biofuels in
the total amount of energy consumed (Fig. 3).

Service sector
(information, education, science,
communication)

Primary sector
(agriculture, forestry
and fishing)

CIRCULAR BIOECONOMY

Energy sector
(bioenergy)

Industrial sector
(food, light, chemical,
pharmaceutical and pulp and
paper industries)

Figure 3. Sectoral space of circular bioeconomy

Source: compiled by the author

Activities within the aggregate sector space are
aimed at implementing the basic goals of circular bioecon-
omy, in particular, 1) reducing the volume of organic pro-
duction waste by organising business processes with maxi-
mum processing of the remaining consumed products,
and 2) motivating business entities to step up production on
renewable biological resources as a fundamental condition
for the sustainable development of circular bioeconomy,
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which makes it possible to overcome the imbalance of the
ecological and economic system. Consequently, the basic
criteria characteristics of the author’s circular bioeconomy
monitoring system define the target tasks, sectoral division
and constant orientation of society’s development. A graphical
visualisation of the circular bioeconomy monitoring system
based on criteria is shown in Figure 4.
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Figure 4. Criterion measurement of the author’s circular bioeconomy monitoring system

Source: compiled by the author

The established criteria allow for outlining indica-
tors for measuring circular bioeconomy within the frame-
work of sectoral segmentation (sectoral approach), which
provides for the determination of the economic (gross value
added), environmental (greenhouse gas emissions), social
(employment) component (three dimensions of sustainabi-
lity) for the above-mentioned industries and types of bio-
economic activity. Criteria for target benchmarks are viewed
through a target approach that combines the features of
bioeconomic activity and takes into account the require-
ments of closed waste-free production (circular measure-
ment). At the same time, the bioeconomic manifestation
is determined by the indicators of production (availability of
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biomass), consumption (volume of organic waste generated)
and competitiveness (attracted investment in the bioeco-
nomic sector, jobs created in the bioindustry, the number of
registered patents related to bioeconomic activities). Within
the framework of the circular measurement, secondary raw
materials are evaluated by the coefficient of processing ca-
pability and the volume of exported or imported bio-waste,
as well as indicators of processing organic waste are deter-
mined. The formed system of indicators for measuring cir-
cular bioeconomy is a scientific basis, which in the process of
its practical implementation will make it possible to assess the
state of bioeconomic activity at the moment and will make it
possible to outline further strategic prospects.
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Conclusions

Based on the study, it can be concluded that the vast major-
ity of countries offer to measure the contribution of bio-
economy in terms of economic factors (for example, value
added and employment). At the same time, environmen-
tal criteria for monitoring bioeconomic activity are often
ignored. Given the importance of the ecological footprint
in modern society and considering circular bioeconomy
as a key trajectory of sustainable development, it is worth
focusing on the use of a holistic approach that will empha-
sise the ecological significance of economic activity on a
biological basis. Consequently, the author's circular bio-
economy monitoring system provides for the formation of
methodological tools based on traditional sectoral segmen-
tation (sectoral approach), taking as a basis three dimen-
sions of sustainability, which, at the same time, is aimed

growth (gross value added) and environmental equilibrium
(greenhouse gas emissions). Taking into account the inte-
grating concepts of circular bioeconomy, which are within
the limits of ordinary goals and have a relevant character
for their implementation, a target approach is proposed,
the criterion characteristics of which are expressed through
bioeconomic manifestation (production, consumption, com-
petitiveness, activation of innovation) and circular measu-
rement (processing of organic waste, the degree of use of
secondary raw materials in the production process). The
formed system of indicators based on criteria is a theoretical
scientific asset, which in the process of testing will make it
possible to carry out a comprehensive study of the devel-
opment of circular bioeconomy and adjust national strategic
guidelines for the implementation of an effective state policy

at determining social well-being (employment), economic  to support the closed production cycle.
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KpuTtepianbHa xapakTepucTuka BUMipIOBaHHS LIMPKYNSAPHOI 6i0eKOHOMIKK

MapuHa IBaHiBHa SIpemoBa, Jliogmuna BanepiiBHa TapacoBuy

lNonicbkni HayioHaIbHWHA YHIBEPCUTET
10008, 6-p Ctapu#, 7, M. XKutomup, YkpaiHa

AHoTallif. B ymoBax iMmmiemeHTanii €BpOIENICHKOrO 3€JIEHOI0 KYpCy, aKTyaJbHOCTI HaOyBae MOJEIb 3aMKHEHOTO
LMKy BMp06Hl/IuTBa, 3apasoM i KOHUENLiA LUPKYIAPHOL 6i0EKOHOMIKM, fAKa IIpOIIarye OHOBJIEHI a/lbTepPHATUBHI
€KOHOMIYHi MigXoaM o BefleHH: TOCIIOfapchKol AismbHOCTI. [lepexis colialbHO-eKOHOMIUHOL CHCTeMM 3 OFHOTO SIKiCHOTO
CTaHy B iHIMII, BUK/IMKA€E HEOOXiTHICTD BUMipIOBaHHA AMHAMIYHUX 3MiH i BCTAaHOBJICHHA IPOIpeCylOYNX YVHHUKIB
Ha IULIXY [0 GOPMYBaHHS LUPKY/ISIpHOTo 6isHec-cepenoBuia. ToMy METOI0 HAayKOBOTO JOCTI/KEHHS € MOHITOPVHT
CUCTeMY BUMIPY LMPKY/IAPHOI 6i0€KOHOMIKM 3 BUOKPEM/ICHHAM KpUTepia/bHUX 0OMeXXKeHb Ta PeeBaHTHVX IIOKa3HMKIB
3a BCTAHOBJIEHVMU XapaKTePUCTUKAaMI. MeTO/I0NOri9HOI0 OCHOBOIO IOCTI/IKEHHA € METOIM EMIIIPMYHOTO Ta TEOPETUIHOTO
PiBHA, 30KpeMa iCTOPUYHUIL, aOCTPaKTHO-JIOTTYHNUI, OIVMICOBMIL, OPiBHA/IBHUI, METO, CIIOCTEpeXXeHHA Ta popMarisariii,
TEOPeTMYHOr0 y3ara/JibHeHHs TOLIO. Y Ipolieci HAyKOBOrO JOCHIKEHHA OYIO 3MiJICHEHO KOMIUIEKCHUII MOHITOPYHTL
HayKOBUX HaIlpal[loBaHb 3apyODKHNX i yKpaiHCPKUX BUCHNUX Ta BCTAHOBJICHO HasABHI METOAMYHI IIIXOM O OLliHIOBaHHA
LUPKYLApHOI 6ioeKoHOMIKM. BHACTIZOK OMIANY JiTepaTypHUX [pKepel OY/I0 BUABICHO KIIFOYOBi CTPYKTYPHI KOMIIOHEHTH,
[0 3HAXOJATBCA B MeXaX CeKTOPaJIbHOTO IPOCTOPY Ta LI/IbOBUX OPI€HTMPIB, AKi MalOTh KOMIUIEMEHTApPHMUII 3B A30K
3 TPUBUMIPOM CTa/IOTO PO3BUTKY. 32 IOIIOMOTOI0 CEKTOpa/IbHOI CerMeHTAlil Ta LiMboBOi rpajiamii 3a IVPKYIAPHOIO
CIIPSIMOBAHICTIO Ta 610€KOHOMIUHVIM NPOABOM 0Y/10 cOPMOBAHO CUCTEMY IIOKA3HUKIB BUMIPIOBaHHA LMPKYIAPHOIL
6i0eKOHOMIKM 3a BCTAHOBJIEHVMMU KpUTepiaJIbHMMU XapakTepucTukamu. [TpakTudHa LiHHICTb HOCIiKEHHS INOJIATae
y HayKOBOMY OOIPYHTYBaHHI KpMUTepiaJbHUX XapaKTepPUCTUK BUMIPY LVUPKyIAPHOI 0i0eKOHOMIKM Ta BCTaHOBJIEHHI
CUCTEeMM ITOKa3HUKIB 32 BiTIOBITHNMM OOMEKEHHAMMI

KntouoBi cnoBa: cicreMa OLiHIOBaHHA, LUPKYIAPHUIL BUMip, 0i0eKOHOMIYHMIT IPOSAB, KpUTepia/JbHi 0OMeXeHHH,
CEKTOpa/IbHIII IPOCTip, Ui/IbOBI 3aBaHHA, IHAVKATOPH, MigXif
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Introduction

Marketing plays one of the most important roles in the
development of a company in most industries, and a fun-
damental role in promoting the company’s products to the
market as well as building its image. However, marketing
activities are difficult to isolate from the rest of the business
because they work closely with the operations, the research,
and the finance departments [1]. Marketing is a multifaceted
entity that can be described from different angles. A universal
definition can be considered that marketing is a system of
views and actions related to justification, decision-making,
and their realisation in order to meet the needs of market
participants (both consumers and producers); mutually bene-
ficial exchange of activities and their results, minimisation
of risk in conditions of increased competition and dynamic
general economic and market conditions [2]. Although
marketing (marketing strategy, marketing campaign, or
promo-campaign) for a company is one of the many com-
ponents of achieving maximum profits (mainly in monopo-
listic competitive markets) by attracting more customers,
capturing the market, more competent pricing policy, etc.

However, marketing activities should not be equated
with sales or advertising, because they are just components
of a single set of marketing efforts aimed at promoting a
company in the market [1]. Thus, we can separately con-
sider the advertising campaign, which is “a system of inter-
related promotional activities covering a certain period of
time and providing a set of application of advertising tools
to achieve the advertiser’s specific marketing goal” [3]. A sales
strategy, in turn, is a plan of activities with the main purpose
to increase sales volume and minimise costs by increasing
the effectiveness of certain parameters [4]. A marketing
campaign is a set of activities aiming to increase sales or
services. They come in different types, depending on the
objective, market model, scale, etc. In order to compile it,
analysts carry out a marketing audit, the main purpose of
which is to analyse the market, competitors, study demand,
and others. Therefore, all three categories reviewed are rather
abstract, flowing one into another, but are still parts of a
marketing campaign.

Monopolistic competition is a market structure that
combines elements of a monopolistic (differentiated prod-
ucts) and a perfect competition market (a large number of
companies, relatively easy market entry, etc) [5]. Advertising
plays a particularly important role in monopolistic compe-
tition. This is since in such markets it is important for com-
panies to attract as many customers as possible to increase
the demand for their products and, consequently, to reduce
the demand for competitors’ products, which maximises
the monopolist’s profit. Although the confectionery market
has long been a monopolistic competition market type, it
is now difficult to discuss this with certainty due to the fact
that Roshen has taken a large share of the market. Thus, a
well-thought-out marketing campaign (and especially cre-
ative advertising solutions) is still of particular importance
in this market. The modern world where we have high
competition in almost all markets for goods and services
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dictates such conditions that it is important for each organi-
sation to pay special attention to the development and im-
provement of its own marketing strategy, regardless of the
size of the company [6]. Therefore, the relevance of the ar-
ticle is in the demand for analysis of marketing companies
of major confectionery products manufacturers.

The purpose of the study is to evaluate the characteris-
tics of the marketing campaigns of the main confectionery
producers. This will help to determine how effective these
companies are, and to draw conclusions about what causes
these peculiarities.

Materials and Methods

Theoretical (analytical) and empirical methods were applied
in the research. Theoretical methods were used in the analy-
sis of scientific literature, various reports, documents, etc.
Empirical methods were applied in the analysis of real sta-
tistical data and indicators related to the current state of
international and national market of confectionery prod-
ucts, and in particular — analysis of prices in the Ukrainian
market of confectionery products, and determination of
market shares of major Ukrainian companies in the mar-
ket. Graphs, tables, and schemes are used in the article for
clearer analysis. To determine the positions of Ukrainian
companies in the foreign market the international ranking
Global Top 100 Candy Companies [7] was used. Thus, the
main research methods are: historical (analysis of historical
trends in the development of the market of confectionery
products); abstract-logical (analysis of found information,
synthesis, induction, analogy, formalisation, modelling,
forecasting the behaviour of companies in modern conditions
and the state of this market as a whole); abstraction; sta-
tistical (statistical observation, graphical method); mono-
graphic method.

In order to achieve this objective, the above meth-
ods were used in two stages of research. The first stage is
a comprehensive analysis of the confectionery market in
Ukraine, which includes both the market analysis itself and
brief characteristics of some companies; it reflects the his-
tory of market development; it describes the competitive
environment of the market; it describes the main market-
ing trends that are present in the market of confectionery
in Ukraine and what steps and actions are optional for en-
terprises of this sector for further effective development. At
this stage, an important conclusion about the market struc-
ture is made, trends in exports and imports of products of
this sector in Ukraine are described as well as the competi-
tive abilities of confectionery companies in foreign markets
and their impact on foreign markets. This section is basic for
understanding the confectionery market and the activities
of companies within it.

The second stage of the research included a review
of the marketing campaigns of some of the largest compa-
nies in this market, in particular, the confectionery corpo-
ration “Roshen’, the confectionery product company AVK
and the Kharkiv biscuit factory “Biscuit-Chocolate”. At this
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stage, differences in marketing approaches of these companies
were demonstrated, advertising campaigns of the companies
were considered, and the pricing policy of the companies was
analysed based on the price data for similar types of products
of the companies.

Results and Discussion

Before analysing the marketing campaigns of Ukrainian
confectionery manufacturers, it is necessary to analyse the
Ukrainian market for these products and the position of
national companies in it. To begin with, it should be noted
that Ukraine’s share in the global market of confectionery
products is estimated at USD 93 billion or 0.9% or 1 million
tons of products. Thus, we can assume that Ukraine’s pro-
duction potential is not used to its full capacity. In addition,
the Ukrainian market generally differs from foreign markets
for confectionery products, and the main difference is that
the Ukrainian market does not have the same variety of
confectionery products as foreign markets [8]. In addition,

Ukrainians consume less confectionery in total (according
to the State Statistics Service of Ukraine in 2018, Ukrainians
spent an average of 250.14 UAH on confectionery products
or approximately 2 kg of chocolate per year) due to the fact
that the income level of Ukrainians does not allow them to
buy as much, especially considering that they are not essen-
tial goods [9]. Due to the devaluation of the hryvnia and the
decline in the purchasing power of the population, Ukrainian
producers are increasingly focused on exporting products,
mainly to markets in highly developed countries. In 2020,
with the onset of the COVID-19 crisis, which led to a signifi-
cant reduction in demand for products by about 10% and the
closure of many outlets, Ukrainian companies faced new chal-
lenges to overcome. Global brands in the Ukrainian market
include Nestle (owned by Lviv-based confectionery company
“Svitoch”), Kraft Foods (owned by “Kraft Foods Ukraine”),
Western Nis Enterprise Fund (owned by JSC “AVK”), and
others. Figure 1 shows the changes in the volume of products
volume produced by the confectionery companies.
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Figure 1. Changes in the volume of confectionery products produced
by Ukrainian manufacturers in recent years, UAH billion

Source: compilled by the author based on data from [9]

Although the data are approximate and adapted,
they nevertheless show that there is an increasing trend
in the volume of production of this type of product in
Ukraine. Table 1 demonstrates the shares occupied by the
main types of products of the confectionery industry (the
same main types of products of confectionery producers

are given by Zagrichanska and Golyuk [10] in their analy-
sis of the confectionery products market in Ukraine). The
difference in production shares arises not only because of
different demand for products, but also because of different
benefits received by companies for the sale of certain types
of products.

Table 1. Shares of the main confectionery industries from 2013 to 2020, %

Bread and bakery products, bakery

Biscuits and rusks; long-life bakery

Cocoa, chocolate, and sugar

confection, cakes, and short-term cakes

confection, cakes, and pastries

confectionery

2013 29.1 19.0 51.8
2014 30.6 19.0 50.4
2015 32.2 26.0 41.8
2016 36.1 17.2 46.7
2017 35.3 14.0 50.7
2018 33.6 15.4 51.1
2019 33.9 15.9 50.2
2020 33.9 15.4 50.7

Source: created by the author based on [9]
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Thus, the main type of confectionery production in
Ukraine is cocoa, chocolate and sugar products, i.e. products
of high price segment, although the demand for this type of
products among Ukrainian population is decreasing [11].
The Ukrainian market for confectionery products collapsed
after the events of 2013-2014, which was due to a variety of
reasons, including general economic problems, closure of
markets for products, and a decline in demand for their own
products in the national market. This also affected exports,
which decreased significantly during these years, as well as
product quality, price, and quantity in the market. This was
the main reason for AVK losing its leading position in the
market and passing it to Roshen, as shown below, based on
the companies’ market shares in confectionery products. The
2013-2014 events have significantly worsened the position
of national producers in both the Ukrainian market and
international markets. One of the most important prob-
lems for Ukrainian confectionery producers is the lack of

a wide range of choices for customers, as companies only
started experimenting with products a few years ago after
realising that the market needed it. Therefore, one of their
most important tasks is to diversify their products, pro-
duce new types (especially chocolate products as they are
the most popular among other types of products) and apply
non-standard marketing methods. This will also help com-
panies to enter the EU markets, which is of particular im-
portance as Ukraine has lost a significant market share in
Russia after the events of 2013-2014. Before that, the market
suffered significant shocks in 2008: at that time, companies
in the confectionery market had a significant drop in revenues
due to the loss of purchasing power among the population, but
a strong recovery in most product subspecies has already
begun since 2009 [12]. To assess the impact of Ukrainian
confectionery companies, the index from Candy Industry
will be applied, which produces information on the top
100 confectionery companies each year.

Table 2. Excerpts from Global Top 100 Candy Companies as of 15 February 2021

Ranking

Company Location

position

min USD

Net

Number of
sales,

factories

Number of
employees

Mars Wrigley Confectionery, Chicago,
div. of Mars Inc. ! lllinoise, USA 20000 Andrew Clarke 34000 53
Ferrero Group 2 Abba,ltaly 13566 -2PO Civiletti 36372 31
Giovanni Ferrero
Mondelez International 3 F)egrﬂeld, 11467 Dirk Van de Put 80000" 150"
lllinoise, USA
Masahiko
Meiji Co. Ltd. 4 Tokyo, Japan 10075 Matsuo, Kazuo 10815 7
Kawamaru
Hershey,
Hershey Co. 5 Pennsylvania 8066 Michelle Buck 16140 14
USA
1-800-FLOWERS.COM Inc 28 Carly Place, 625  Chris McCann 3300" 4
’ ’ New York, USA
Roshen Confectionery Corp. 29 Kyiv, Ukraine 800 Vyacheslav 10000 8
Moskalevsky
Henry Lambertz GmbH & Aachen, Herman
Co. KG 30 Germany 793 Bulbecker 4000 °
Hamburg,
Zertuz GmbH 72 217 Alexandra Kama 1130 6
Germany
Millennium Chocolate .
Factory 73 Dnipro, Ukraine 205 Evgeny Sharinov 3000 2
ICAM SpA 74 Lecc.:o and 202 Angelo Agostoni 420 2
Orsenigo, Italy
Hlebprom 88 MOSC(.)W' 149 Yaroslav Shadyria 3770 4
Russia
Konti Grou 89 Donetsk, 147 Sergey Mishalov 8097 5
P Ukraine gey
Nellson LLC 90 Anaheim, 145 Jamie Batter 1400 3

California, USA

Notes: " - including all products (not just confectionery); * - company has 3,000 employees working all year round; 8,000 seasonal

Source: compilled by the author on the basis of [7]
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Table 2 shows that Ukrainian manufacturers have
relatively high positions in this ranking and can compete
with foreign corporations. There are three Ukrainian com-
panies included in the ranking, but their positions have
dropped significantly: in 2016 Roshen was at 24" position,
Konti was at 43, and AVK was ranked at 67 position
(Millennium Chocolate Factory was not included in this
ranking, indicating a significant strengthening of its position
in the markets in recent years).

The confectionery industry in Ukraine is one of the
few successful and attractive sectors of the domestic economy.
The average level of production profitability is estimated
at 15-20%; about 60% of enterprises operate at a profit,
30% make no profit and 10% are loss-making [13]. The
main characteristics of Ukrainian products are low price,
good reputation, high-quality products, and highly qual-
ified labour. The price is so low, even by Ukrainian stan-
dards, that reducing it even further is simply not possible,
due to the loss of quality and the loss of consumer confi-
dence. Those manufacturers who have tried to significantly
reduce the price have only hurt their business. The inability to
reduce the price without a huge decrease in product quality
lies in the peculiarities of this type of business: products can-
not remain in storage for a long time; the main suppliers of
cocoa beans are African countries characterised by a low level

of technology, which makes the price for this resource higher
than it could be; significant dependence on natural conditions:
any drought or long rainy season can make the price rise; the
significant costs for transport and energy in production [14].

It is also worth mentioning that a small part of this
market in Ukraine is being imported: in 2017, due to the
official data (excluding shade), the share of imports in the
market structure was 4.4%, and in 2018 it was 5.5% [9].
Nevertheless, this share is gradually increasing year by year,
and with it the share of national products on the market
is decreasing. In general, exports of Ukrainian products
abroad are steadily increasing due to problems on the do-
mestic market and the ability of companies to compete on
the international market. The country mainly exports expen-
sive confectionery products (cocoa, chocolate, sugar con-
fectionery), with an export part of 30%; flour confectionery
products (cakes, pastries, rusks, biscuits), with an export part
of 20%; sugar, with an export part of 10% [15]. Most likely,
Ukrainian companies will continue to be exporting their
products abroad, especially to the European Union, although
during the COVID-19 crisis, due to the introduction of tarift
restrictions, there were fewer opportunities for companies
to develop exports. Thus, Table 3 and Table 4 demonstrate
trends in the market division between the main producers
of this type of product.

Table 3. Share of confectionery companies by product type, %

Type of product
Bakery products Pastry Chocolate products
Company Share Company Share Company Share
" SC “Roshen SC “Roshen
PRJSC l\/.lon"delez 13.8 Confectionery 46.1 Confectionery 27.5
Ukraine - .
Corporation Corporation
“AVK
PRJSC “Kharkiv “Distribution
. . 9. 24.2 NFECTIONERY” 16.
Biscuit Factory” (HBF) 8 Centre Plus” LLC co ELCO 63
SC "Roshen PJSC “Mondelez PJSC “Mondelez
Confectionery 6.8 o 6.2 o 14.7
o Ukraine Ukraine
Corporation
“Grona LLC” 57  “Tista’LLc 39  Distribution Centre 7.5
Plus” LLC
“Distribution Centre 49 “Druzhkovskaya” 36 PRJSC “Kharkiv 5.9
Plus” LLC ’ LLC CF ’ Biscuit Factory” '
"LUKAS'MTCPE’ 39  LRISCKharkiv -,
Biscuit Factory
PE “Licom” 1.3

Source: compilled by the author on the basis of [13]

Table 4. Production volumes and market share by main companies in the confectionery market in 2018-2021

Production volume, tonnes

Confectionery enterprise

Market share, %

2018 2019 2020 2018 2019 2020
1. “Roshen” Corporation 205112 194168 200834  23.29 29.59 28.73
2. PRJSC “KHBF” 50619 52873 55357 6.07 7.63 7.92
3. PRJSC “AVK” 97958 41780 53132 11.75 6.03 7.6
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Table 4, Continued

Confectionery enterprise

Production volume, tonnes

Market share, %

2018 2019 2020 2018 2019 2020
4. JSC "PA"Konti” 32348 30996 29953 3.88 4.47 4.29
5. "MIR" Confectionery” LLC 16245 16210 21666 1.95 2.34 3.1
6. PJSC “Mondelez Ukraine” 25150 19793 21576 3.02 2.86 3.09
7. PJSC “Lviv Confectionery “Svitoch” 22561 22561 20480 20175 2.71 2.95 2.88
8. PRJSC “Dominik” 19805 19711 18468 2.38 2.84 2.64
9. PRJSC “Zhytomyrski lasoshchi” 38767 32651 14780 4.65 4.71 2.11
10. PRJSC “Lagoda” 12762 12852 11942 1.53 1.85 1.71
11. “Kviten” Confectionery” LLC 7289 5393 6532 0.87 0.78 0.93
12. PJSC “Zaporizhzhya Confectionery” 3012 3214 3935 0.36 0.46 0.56
Others 302161 243084 240620  37.54 33.489  34.44
Total: 833789 693205 698970 100 100 100

Source: compilled by the author on the basis of [16]

The tables above show that the confectionery market
is very highly concentrated, although not monopolistic.
According to Ukrainian legislation, a market can be con-
sidered monopolised if the share of one company exceeds
35%, three companies - 50%, and five companies - 70%.
In this case, such a trend is not observed: the share of Roshen is
28.73%; the share of Roshen, “KHBF” and “AVK” is 44.25%;
the share of Roshen, “KHBF”, “AVK”, “Konti” and “MIR”
Confectionery” is 51.64%. We can observe a clear tendency
for Roshen market share to increase, as well as a strong de-
crease in the share of “AVK”. Such an increase in market
share of the largest companies in the industry has been ob-
served continuously since at least 2003 [17]. Nevertheless,
there is still competition in the confectionery market as
there are approximately 5459 operating companies: 6 large,
274 medium, and 5179 small businesses [8]. It is this large
number of small businesses that prevents the confectionery
market from becoming an oligopoly; there is always the
possibility of new competitors entering the market. The pe-
culiarity is that these small companies are regional, i.e. they
occupy an extremely small part of the market. Their small
size causes their products to be more expensive, and their
production remains high-cost and inefficient, but despite
this, they find their customers. Among chocolates, milk
chocolate is still the most popular, followed by dark choc-
olate, and white chocolate is still not very popular among
consumers.

It is important for manufacturers to keep their prod-
ucts recognisable and different from others, as if they are
significantly similar in quality and appearance, the number
of customers may decrease. As mentioned above, companies
have recently started experimenting with product flavours
and diversifying products to attract new customers, but most
of them are not full-fledged new flavours, but differences in
filling (consistency or flavour concentration). The biggest
change came in chocolate bars: as national manufacturers
do not have extraordinary flavours available, they started
filling standard chocolate bars with jams, caramel, nuts,
wafers, biscuits, peppers, and others [8].
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To remain competitive, confectionery companies need
to react quickly and adapt to the desires of the market.
Nowadays, confectionery companies have been forced to
intensify their own marketing policy. The amount of money
spent on advertising has increased considerably: about three-
fold. So, the annual budget for the implementation of the
marketing strategy of a small company may be more than
$ 1 million, and in large enterprises — more than 20 million
dollars. The reason for this is the same high level of compe-
tition for markets between companies to increase demand
for their products, to make them more recognisable.

A possible option for further development of the in-
dustry is to enter the Asian market, as these countries have
a huge market and growing economies. There, with improving
living standards, citizens will begin to spend more on con-
fectionery products in the future, as evidenced by the high
rates of demand for chocolate in recent decades in China
and India [10]. Nevertheless, entering these markets will be
a challenge for Ukrainian companies: to do so, companies
must create fundamentally new types of products, as Asians
love unusual, bright packaging design (as well as creative,
unusual, and sometimes strange for Europeans advertising)
and seemingly incompatible tastes (for example, products
with a spicy-sweet taste).

Recently, Ukrainian producers have mastered the
production of some new products, namely cocoa oils, cocoa
fats, and products for making cocoa-based drinks. In addi-
tion, the production of sugar confectionery products with
such components as fruits, berries, nuts, fruit, and other
plant peels and other types of products has increased sig-
nificantly. A possible new product on the national market
from the national producers will be an organic chocolate,
which is currently only available as an imported product
in Ukraine. Its production is promising and has significant
potential. Another possible option for these companies, as
an element of diversification, is the sale of by-products such
as tea, coffee, chicory, spices, essences, and others. In ad-
dition, companies can start to specialise in specific types
of products, for example — products for diabetics, made with
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sugar substitutes, or vegan confectionery products based on
whipped coconut cream and milk. This will give Ukrainian
enterprises a particular advantage on this market in the
future, as this niche is still relatively vacant.

The article will further focus on the specifics of each

company’s marketing activities. For an initial assessment
of the specifics of each company’s marketing activities, it is
worth giving brief statistics on their pricing policies. Thus,
in Table 5, the prices of some of the products of these com-
panies are provided.

Table 5. Price comparison among confectionery market leaders in Ukraine in 2021

Product Price, UAH Average Deviation from the average, %
roduc .

Roshen AVK price Roshen AVK KHBF

. 0.343, 0.351, 0.316,

Chocolate, price per 1 g 80% 80% 75% 0.34 1.78 415 6.23
Chocolate, price per bar 29.19 31.60 31.56 30.78 -5.18 2.65 2.52
Waffles, price per 1 g 0.12 0.48 0.15 0.25 -52.00 92.00 -40.00
mfer sweets, price per 439 g9 190.00 115.50 148.47 5.77 27.97 -22.20
Candy with nuts, price 189.00 145.00 139.12 157.71 19.84 -8.06 11.79
per kilo
Candy "Ptashyne 0.23 0.29 0.26 0.26 1213 10.71 1.42
moloko”, price per 1g
Fruit candy, price per kilo 77.46 69.00 79.00 75.15 3.07 -8.19 5.12

Source: compilled by the author on the basis of [18]

In Table 5 we can clearly see the tendency that the price
in AVK is generally higher (and sometimes much higher)
than in other companies in the sector. At the same time,
depending on the type of product, the price may be the
lowest at both Roshen and KHBE However, it is worth not-
ing that products in this market are not fully homogeneous
and suitable for comparison as all confectionery products have
their own peculiarity: even two seemingly identical chocolate
bars from different companies may have different taste and
composition, which may play a decisive role for the buyer.
In addition, it has been discovered that a large number of
“AVK’s” products have recently been withdrawn as the com-
pany declared bankrupt in the summer of 2021. The reasons
given for the company’s bankruptcy are poor management
and the loss of factories and plants in Donetsk and Luhansk
regions.

Let’s start with Roshen, which, as already mentioned,
has the largest market share and specialises in chocolate
products (or sugar confectionery), although it produces all
kinds of products. The company’s products are often wrapped
in kraft paper, which gives the product an external appeal
and the minimalist design of the packaging adds to its aes-
thetics [19]. The same trend can be observed in commercials,
where dark colours prevail, creating a certain brand and prod-
uct associations in the viewer. The main cost of advertising
is used to promote new products, because old products are
already well known, some from Soviet times. In addition,
the price of the company’s products is relatively lower than
that of other manufacturers. Speaking of product features,
Roshen has launched products that combine several flavors
at once. Since these products are relatively more techno-
logically advanced and also have a comparatively higher
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demand, such changes can be considered successful for the
company in the long run. The same can be said about Roshen
bars, which are still popular with customers due to their
positioning as a “quick snack”; in addition, they are still a
relatively cheap product compared to other types of products.
To summarise, Roshen has a sound marketing policy that
has enabled it to achieve a large market share and increase
profits; this has mainly been achieved through better pricing,
a better understanding of the market, and the creation of a
recognisable Roshen brand among consumers.

Let’s also look at the products of “AVK”, which spe-
cialises in a variety of confectionery products, and even
vegetable meat. Its main products are cacao, chocolate, and
sugar confectionery; nuts and raisins are the most common
additives in its products. As stated above, its products have
a relatively higher price than those of its competitors due
to overpricing by retailers. In order to somehow influence
the price, the company gives discounts to retailers for bulk
purchases. It also has a differentiated pricing policy, i.e. it
charges different prices for its products depending on the
region. The company’s packaging designs are also special,
characterised by a festive and bright appearance [19]. For
advertising, the company also uses dark colours, but they
are more in harmony with bright, yellowish colours. Recently,
the most frequent advertising of this company has been on
“STB” channel, where the message is created on the cozy,
peaceful home atmosphere, although in the early commer-
cials a completely different atmosphere prevailed, in particu-
lar loftiness, royal nobility, and splendour (advertising of
sweets “Royal Charm”). This marketing policy was sound
because the company needed to build its brand recogni-
tion, especially for “AVK?, as it had lost a significant part of
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its market; however, it was not enough to fix all the prob-
lems the company had. The company was a pioneer in some
products: it was the first to launch sugar-free chocolate,
filled biscuits, chocolate chips, and other types of products.
However, the company lost market leadership after 2014
due to the loss of access to its main production facilities in
Donetsk and Luhansk regions. It is still heeling from those
losses, paying oft debts and occasionally showing losses in
its reports [20]. As indicated above, the company has been
declared bankrupt, indicating the inefficiency of the com-
pany and its failed attempts to climb out of the debt hole.
It is likely that the company will no longer be at the top
of the market in 2021; its marketing campaign has failed,
although it is worth admitting that the main reason for this
was its incredibly difficult financial situation.

The last company under review is KHBE. The com-
pany specialises in the manufacture of flour and sugar con-
fectionery, although its product range is quite extensive.
The packaging design is bright and “juicy”, accommodating
light and dull colours. Interestingly, the company does not
have as interesting and thoughtful advertising as the two
above-mentioned companies, yet it consistently remains in
the lead. The company’s products are well known among
the local population and tastes are recognisable; in addition,
many of its products are priced below the market average.
Most of its products are exported and the company intends
to increase this share over time, targeting foreign markets.
The situation at “Biscuit-Chocolate” is therefore quite interest-
ing: the company does not spend a lot of money on adver-
tising its products, and yet it still sells well. By saving money,
the company keeps the prices of its products below the
market, which allows it to have a larger share of the market.

Conclusions

The paper examined the market for confectionery manu-
facturers in Ukraine, its main features, and its differences. It
was noted that recently the market has been monopolised:
in 2020 Roshen had the largest market share (28%), while
the closest competitors had slightly less than 8%. However,
it is also confirmed that until the share of Roshen is equal
to 35% it cannot be called a monopolist in the industry.
Ukrainian confectionery companies have been found to be
serious competitors to international companies due to their
low price and relatively high quality.

Thus, the study substantiated that since the market
is monopolistically competitive, company marketing is of
particular importance, as the main goal of companies is to
capture as much of the market as possible to maximise profits.
In the case of the Ukrainian market, relatively low prices
remain important due to the low purchasing power of the
population. Therefore, most companies in the market pursue
marketing strategies whereby the amount of money spent
on product promotion does not significantly increase the
price of the product, although, the costs of product promo
are still impressive in most companies in the industry. The
marketing strategies of the three main companies in the
confectionery market were examined in detail. Thus, AVK,
which was the market leader in 2020, is likely to lose its
leadership in 2021 due to inefficient business practices and
too much debt. “KHBF” has chosen a strategy of price min-
imisation, which makes its products indeed the cheapest,
and achieved through low advertising costs for the com-
pany. Roshen, on the other hand, is the “golden mean” be-
tween the two companies, as its advertising budgets remain
impressive, but at the same time, the price of its products
on the market remains low.
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0co61MBOCTi MApPKETUHIrOBUX NPOMO-KaMnMaHi YKpaiHCbKUX BUPOOHUKIB
KOHAUTEPCbKUX BUPO6iB Ha BHYTPILLLHbOMY Ta 30BHILIHbOMY PUHKaX

Hikonac Hemuuk', JleHgoH Xy6enb? IpuHa CepriieHa KpaBeub?®

'BapLuaBCbKuii yHiBepCcUTET
00-927, Krakowskie Przedmiescie, 26/28, M. BapLuaBa, lNonbLya

2HaBapcbkuii yHiBepcUTeT
31009, Campus Universitario, M. [lamnnoHa, HaBapa, IcnaHis

SKuiBCcbKui HayioHaibHUI yHiBepcUTeT iMeHi Tapaca LLleBYeHKa
07033, Byn. Bonogumupceka, 64, M. Kuis, YKkpaiHa

AHoTauif. Ha MbKHapogHOMY PUHKY KOHIUTEPCHKUX BMPOOIB iCHYe cepilo3Ha KOHKYPEHIIif, OCKIIbKY O3HaueHa ralysb €
TOCUTD JABHBOIO Ta e(PeKTUBHOIO, a TAKOXX BaYK/IMBOIO JIA CTaO1/IbBHOrO PO3BUTKY KpaiHy 3 6araTboX eKOHOMIYHMX ITPUYMH.
Y 3B’43Ky 3 IIIM MeTOI0 HayKOBOI CTAaTTi € aHasIi3 pUHKY KOHAUTEPCbKUX BUpPOOiB B YKpaiHi Ta oLiHKa 0co6MMBOCTEN
IIPOMO-KaMIIaHill yKpalHChKUX BUPOOHMKIB KOHAUTEPCbKMX BUPOOiB. I1ix yac HammcaHHA CTATTi BUKOPUCTOBYBAIUCS
AK TeOPEeTHYHi, TaK i CTaTYCTUYHI METOMM aHAII3y JaHUX: Y poOoTi 3HalineHa iHdopMalis Ipo BifMiHHOCTi MapKeTHIOBUX
KaMIIaHiil yKpaiHCbKMX BUPOOHVKIB KOHAUTEPCbKUX BUPOOIB I HAOYHOCTI Ta IPOCTOTH CIPUITHATTSA iHpopMaril,
HifiKpiruieHa rpagikam, TabmLAMu Ta cxeMaMmit. BkasaHo, 110 YKpalHChKi KOHAMTEPChbKi KOMITaHil € KOHKYPEHTOCIIPOMOYXKHVMI
K Ha 30BHIIIIHBOMY, TaK i BHYTPIlIHbOMY pMHKaX. 3’ ACOBAHO, 110 YCHIIIHICT PyHKIIOHYBaHHSA YKPaIHCHKIX KOHAUTEPChKUX
KOMIIaHill I'PyHTYETbCA Ha 6araTbOX YMHHYKAX, AKi Pi3HOI0 MipOIo BIUIVBAIOTb Ha IXHi pe3y/IbTaTi: MeHeIPKMEHT, AKICTDb
OpOAYKIii, T0TiCTMKA, CTAPTOBMII KalliTasl, eKOHOMiYHa Ta IOMITUYHA CUTYallid B KpaiHi, y#ada Toujo. BusnaueHo, 1m0
OJTHUM i3 HailO/IbII 3HAYYIVX YMHHNKIB € MapKeTMHIOBA KaMIIaHiA HiAIIPMEMCTBA, OCHOBHOIO METOIO AKOI € 3a/Ty4eHHA
kieHTiB. Takox Y CTATTi OIMCAaHO IIPOMO-KaMIIaHil 0CHOBHMX HaljiOHA/IbHMX KOHAUTEPChKIX KOMIIaHilA, IXHi 0COoO/MMBOCTI
Ta BiIMiHHOCTIi, OCKi/IbKI HaBiTh y KiIbKOX OCHOBHMX I'PaBILiB Ha O3HAY€HOMY PMHKY MapKeTMHIOBi KaMIaHil MalOTh
3HauHi BigMiHHOCTI. CTaTTA B IPaKTUYHMX LI/IAX MO>Ke 6yTU BUKOPUCTAHA [yl BUBYCHHSA METOIB MapKeTUHTY, IKUMU
YaCTO KOPUCTYIOTHCA BeMUKi BUPOOHVKY IIPORYKIIi; A/ HOCIiXKeHHS eKOHOMIKY YKpaiHM 3arajioM; 3 MeTOI0 OL[iHKU
YKpalHCHKVX KOMIIaHill, sKi € OCHOBHVIMM IIOCTaYa/IbHIKaMIL Ha YKPATHChKII PUHOK KOHIUTEPChKIX BUPOOIB; CTyleHTaMU Ji/Is
BMBYEHHA IIMTaHb MAapKETHHIY Ta PeKIaMM, a TAKOXK PiSHMX eKOHOMIYHVX JVICLIUIUTIH, 0B’ A3aHUX 3 MiAIIPUEMHUIITBOM

KnioyoBi cnoBa: MapKeTHHI, IPOMO-KaMIIaHisd, EKOHOMiKa YKpaiHu, KOHJUTEPCbKi KOMIIaHii, MKHapo/jHa KOHKYPEHIIid
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Abstract. The relevance of the research is determined by the need to update the management structure of scientific projects
within higher educational institutions in accordance with modern economic realities and internationally recognized
standards, the essence of which is the transition from a rigid hierarchical management system and orientation towards
the commercialization of the results of scientific and technological activities. Therefore, the purpose of this scientific
article is to develop a functional model for scientific project management within higher education, the components of
which, unlike existing models, will be characterized by a project-oriented direction. To achieve a certain research goal,
general scientific research methods were used, including analysis, synthesis, generalization, comparison, systematization,
modeling, as well as structural and mathematical methods, taking into account the key principles of structural-functional
and system approaches. The article analyzes a number of scientific works of Ukrainian and foreign scientists on the topic
of methodological substantiation of the specifics of management of research projects in higher educational institutions.
The key concerns of the current state of scientific project management within the Ukrainian scientific space have been
identified, in particular, the rigid organizational and staff management structure with the predominant role of the top
management, insufficient financial support of scientific and technical activities, as well as limited access to the results of
scientific and technical activities. The author’s economic and mathematical model of scientific project management in
higher education institutions has been developed considering functional indicators. It is proposed to introduce a body
for commercialization of the results of scientific and technical activities, which will help optimize the financial support of
scientific and technical activities. The necessity of developing international cooperation within the framework of scientific
and technical activities and the organization of scientific projects in particular is substantiated. The practical value of
scientific work lies in the development of the author’s own methodological support for the proper functioning of scientific
project management with the prospect of its further application in practice

Keywords: economic model, scientific project, higher educational institutions, scientific and technical activities

Received: 15.09.2021, Revised: 16.10.2021, Accepted: 18.11.2021

Suggested Citation: Kramskyi, S.O., Strenkovska, A.Yu., & Zakharchenko, O.V. (2021). Model of substantiation of
organizational structure of the management system of higher education. Scientific Bulletin of Mukachevo State University.
Series “Economics”, 8(4), 45-52.

*Corresponding author

Scientific Bulletin of Mukachevo State University. Series "Economics’, 8(4), 45-52 @
A



Model of substantiation of organizational structure of the management system of higher education

Introduction

The modern system of higher education institutions is char-
acterized by a complex and extensive management struc-
ture, in particular in the process of conducting scientific
research, as a result of which each individual scientific proj-
ect has a certain number and stamp. Such an organization
creates a number of restrictions on access to the results of
scientific activities both for the general public of scientists
and for representatives of the business environment. This,
for its part, leads to a situation in which different scientific
institutions, departments and structural units of scientific
organizations solve identical problems or symmetrical prob-
lems. Thus, the question is about the irrational repeated
spending of public financial resources to achieve similar
goals, which in the end are not always implemented in time
or not implemented at all. Therefore, there is a need to find
a proper optimized model of organizational structure in
the management system of higher educational institutions,
which confirms the relevance of the study.

The issue of scientific project management has re-
peatedly become the subject of theoretical scientific research
by both Ukrainian scientists and representatives of other
countries. In particular, the Portuguese authors D. Oliviera,
J. Neves, D. Raposo and J. Silva looked for ways to simplify
the management of a research project in the context of
communication design, focusing on ergonomics and the
human factor [1]. Malaysian researchers C.M.M. Chin,
A.C. Spowage, E.H. Yap and C.W. Lee studied the planning
and management processes of research projects among
doctoral students [2]. Scientists have found that doctoral
students are not sufficiently aware of the proper use of project
management methodologies, as a result of which there is
a need to update the organizational framework. Scientists
from Australia, Norway and Canada, namely S. Sankaran,
R. Muller and N. Drouin, focused on the analysis of collab-
oration in project management research [3]. In particular,
the authors draw attention to international cooperation
between developed countries and developing countries, in
the context of which the issue of research management is
raised. Scientists also conducted an empirical study that
provided for determining the prerequisites for interna-
tional scientific and project cooperation, among which the
reputation of leading researchers, the prestige of institutions,
etc. were identified [3]. Especially important for scientific
intelligence are the achievements of K. Piwowar-Sulej [4].
The scientist conducted an empirical study, during which
managers of the financial industry were interviewed, which
contributed to further identification of recommendations
on management practices in the context of a successful
scientific project. Among the Ukrainian researchers of the
chosen topic, it is advisable to mention L. Domnin [5],
R. Bulhakov, V. Holovan [6], D. Novikov, A. Sukhanov [7],
F. Pedan, G. Rudenska, M. Tkachenko, R. Fedorenko [8].
One way or another, these scientists in their works revealed
the methodology of modern scientific project management.

It is worth noting that each higher education insti-
tution has a certain number of scientific projects, the
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implementation of which is included in the annual plan.
It is obvious that all projects are characterized by an admis-
sible range of time period to start their implementation, the
required amount of attracting public financial resources at
the stages of implementation, the expected amount of profit
from their implementation, and so on. Therefore, there is
a need to find ways to implement scientific projects in
order to obtain maximum financial benefits in accordance
with the dynamics of financial opportunities. This deter-
mines the conduct of scientific research, the purpose of which
is a development of a model for managing scientific projects
in higher education institutions, the structural elements
of which, unlike existing models, will be optimized taking
into account the experience of project-oriented management.

Materials and Methods

The study on the chosen topic of substantiation of the orga-
nizational structure of the management system in higher
educational institutions was conducted in three stages. In
particular, during the first stage of scientific exploration,
the analysis of the current state of organization of scien-
tific project management in higher education institutions
within the Ukrainian scientific space was conducted to
identify the problematic aspects of scientific and technical
activities that require qualitative and effective solutions.
The second stage of scientific research provided for the
creation of a model of effective scientific project manage-
ment in higher educational institutions based on the analy-
zed problem field, the essence of which was a combination
of quantitative, temporary and financial factors of the orga-
nization of a scientific-educational project. The third stage
of scientific research was aimed at analyzing international
practices of managing scientific projects focused on cooper-
ation with individual enterprises of the economic sphere, in
order to establish correlative links with Ukrainian practices
and search for methods of possible further cooperation
within the scientific and practical space.

Achieving this goal of scientific research made it possi-
ble to apply general scientific research methods of theoretical
and practical directions. In particular, the method of analysis
was used during the analysis of scientific and method-
ological literature of Ukrainian, European and American
researchers on the topic of methodology for managing scien-
tific projects, which made it possible to form a characteristic
of the current state of research of the problem. The synthe-
sis method helped to combine the results of the process of
analyzing the theoretical base of research in the form of
literature sources, as a result of which a key problem of sci-
entific and technical activity was identified, the essence of
which is the need to commercialize the results of scientif-
ic and technical activities. Using the comparison method,
common and distinctive features in the management of
scientific projects of higher educational institutions within
the Ukrainian and global educational space were identified.
The generalization method was used to summarize the results
of the study in accordance with the conducted theoretical
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and empirical research, highlighting recommendations for
improving the process of managing scientific projects through
international cooperation, attracting financial resources from
external sources, as well as creating a body for commercial-
izing the results of scientific and technical activities. Through
to the structural method and the method of systematiza-
tion, a vertical of management in the system of higher ed-
ucational institutions was formed, as well as the structural
scheme of the subsystem of management of dual-use sci-
entific products was recreated. The mathematical method, as
well as the modeling method, contributed to the creation of
an approach to solving the problem of optimal planning of
a scientific project, which provided for the design of an
effective model for managing scientific projects in high-
er educational institutions in accordance with the criteria
of quantity, time and financial resources. The use of the
above-mentioned methods of scientific research in accor-
dance with the principles of structural, functional and sys-
tem approaches ensured the achievement of the goal of
scientific research, taking into account a number of economic
factors of scientific and technical activities.

At the same time, the research on the selected issues
required a detailed analysis of the legislative and regula-
tory framework of Ukraine to determine the legal aspects
of potential scientific and technical activities within the cur-
rent legislation, so the work used the key positions spec-
ified in the Law of Ukraine “On Scientific and Scientific
and Technical Activities”

Results and Discussion
Commercialization of the results of scientific and technical
activities as an element of scientific project management
It is worth starting with the fact that the integration of sci-
entific, scientific and technical and innovative activities of
higher educational institutions and scientific institutions
of the National Academy of Sciences of Ukraine, as well as
national branch Academies of Sciences and institutions of
higher education of Ukraine is carried out to develop and
implement priority scientific programs, research, experimental
developments, etc., based on the combination of personnel,
financial, technical and organizational resources in accor-
dance with current legislation. For the proper functioning
of research processes in scientific organizational structures,
including in scientific and pedagogical departments of
higher educational institutions, a clear organizational and
staff structure and a hierarchical vertical of management are
formed [9]. However, some cases (namely the execution of
scientific projects) require a certain opportunity to depart
from a predetermined hierarchical structure with the decisive
role of the top manager in decision-making. This approach
focuses on a flexible network system, within which authority
is delegated to the project supervisor (Fig. 1). The ability to
manage a science unit (a team of scientific project performers)
as a dynamically managed organism with free communi-
cations has a positive effect on avoiding the spread of false
information between project departments, reducing the bur-
den on the top manager and significantly reducing the time
limits for reaction and response from the manager.

Rector of a higher education
institution

.

Vice-rectors of higher
education institutions, heads
of scientific work and scientific-
organizational department

L

]

<«—» Supervisor of a research project

Head of the Research Center

|

Head of Research Department
(Laboratory)

/

|
Deputy Head of the Faculty for
“— Educational and Scientific Work

\ 2

Heads of department

|

Scientific societies (circles)

Figure 1. Vertical management in the system of higher education institutions
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An important condition for the development of
scientific educational potential in the field of realization of
scientific projects is the availability of sufficient financial
support. According to it in the system of management of
higher education institution the mechanism of commercial-
ization of results of scientific and technical activity should
be realized [5]. It will promote attraction of additional fi-
nancial resources, as well as restore the effectiveness of fur-
ther scientific activities. Therefore, in addition to the Minis-
try of Education and Science of Ukraine, law enforcement
agencies of the state, departmental national universities,
specialized higher educational institutions and, for the most
part, enterprises whose activities are directly related to
meeting the needs of higher educational institutions [10]
may be interested in obtaining scientific knowledge.

In this context, the question arises of the expediency
of “hiding” the full scope of scientific research results in
the economic sector. According to the totality of indicators
defined by regulatory legal acts of the state regarding infor-
mation with restricted access, a certain number of results
of scientific and technical activities does not contain signs
of state secrets. It is proposed to introduce an analytical
and permissive management body into the mechanism of
managing scientific and technical activities, which will
determine the possibility of sectoral removal of restrictions
on access to documents for official use and to state secrets,
that is, access to general scientific databases of certain parts,
stages of scientific research, developments, methods that
can be used as dual-use products in the interests of, first
of all, the Ministry of Education and Science of Ukraine,

through organizations that have received state funding
from the defense budget, as well as for scientific institu-
tions of other ministries (departments), institutions and
business [10].

The initial stage of publication of the results of
scientific projects is carried out using the accounting and
reporting element of the automated scientific and tech-
nical information system in the public network. This means
that open databases may publish not the result of scientific
and technical activity itself, but its description, direction,
certain characteristics, features, algorithms and techniques.
The specified project management element should be a
structural element of the scientific and technical activity
management system (Fig. 2), as well as perform the func-
tion of mediation between the supplier of the results of sci-
entific and technical activities (i.e. goods) - science units
of organizations and institutions, and the consumer of this
product — organizations that are interested in certain sci-
entific developments. In such a model, the question of the
cost of transferring (buying) scientific results immediately
arises. Today, there are no effective mechanisms for attract-
ing non-state funds to ensure the scientific and technical
activities of the education sector, and the implementation
of the proposed scheme will improve the level of financial
support. This will also additionally load researchers and,
accordingly, the entire scientific component, will become
an additional factor in the rapid development of scientific
and technical activities, will contribute to the flexibility
of science and its adaptation to modern conditions of
technology development and market relations.

Subjects of scientific and technical activity

Higher educational institutions,

science units of higher education institutions

Research institutions

Scientific project management

Department of commercialization of results of scientific and research activities

A 4

External consumers of dual-use scientific products

Departmental and commercial organizations,
research institutions and institutions of higher education

Figure 2. Block diagram of the dual-use scientific product management subsystem

Finally, it should be added that the need for com-
mercialization of the results of scientific and technical
activities is determined by the following functions of the
body:

« inventory of the results of scientific and technical
activities;
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« formation and maintenance of a database of scientific
and technical activity results;

« providing consulting services in the field of technology
commercialization;

« identifying the commercial attractiveness of develop-
ments;

4
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o streamlining issues of intellectual property of the
results of scientific and technical activities;

o attracting funding from state-owned corporations
and private investors [11].

Model of scientific project management in higher education
institutions

In accordance with the above, the authors propose an
approach to solving the problem of optimal planning of a
scientific project, which can be used as a management tool
to solve the problems of the commercialization unit of the
results of scientific and technical activities. Therefore, the
economic and mathematical model of solving this problem
is described as follows. The following designations are used:

m - number of scientific projects in the planned time
period;

n — the number of intervals into which the planned time
period is divided;

n, — the number of intervals during which 7 - project
can be performed, where i = 1, m;

QF - set of sequence numbers of time intervals in
which funding i - project is required, provided that its
implementation begins within the first time interval;

iP c {1, ...,ni};i = L—m;

QP - the set of serial numbers of time intervals in
which it is expected to receive income from the implemen-
tation of the i — project, provided that its implementation
begins with the first interval; Q° € {1,...,n; };i = 1, m;

P, — the number of financial investments provided for
i- scientific project on the k — time interval for its execution;
i=1,mke QP

D, - the amount of income from the implementation
of the i — research project on the k — time interval of its
implementation; i = 1,m; k € QF";

Variable x,, is introduced. If i - scientific project is
accepted for execution, starting from k - time interval, then
x, = 1, if not accepted, then x, = 0.

x=(xl-k|i=1,—m;kENi), (1)
where N, - set of time interval numbers during
which implementation of i — project can be started;
Ni c {1,...,n—nl- + 1},l =1,—m

Profit from the implementation of the i research
project — the difference between income and costs of

implementation:
bi = Z Dik_ Z Pik' (2)

The target function is obtained:
f(x) = X1 b; ZkENi Xik: (3)

The necessary conditions are set, such as:
1. b; = ay, where a, - the minimum allowable level of
profitin k — time interval, k = 1, n;
2. Restrictions for multiple numbers of scientific projects
that may require funding in k - time interval;
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3. Restrictions for multiple numbers of scientific proj-
ects, which, if funded, can bring profit in k - time interval,
etc. [12].

This way the perspective model of management of
scientific and technical activity of higher education institu-
tions of Ukraine has been built, which contains optimized
models and methods of management, takes into account
the changes of organizational and structural nature in
the existing system of scientific and technical activity in
higher education institutions of Ukraine [6]. It should be
noted that the organization of joint scientific research of
higher educational institutions of Ukraine with Ukrainian
scientific institutions has an extensive system of scientific
departments that work on the development of science.
In particular, the main role in the system is played by the
National Academy of Sciences of Ukraine (NAS). A mod-
ern experimental and production base has been created in
scientific institutions of the National Academy of Sciences.
The Institutes of the National Academy of Sciences of Ukraine
carry out fundamental research that solves the main prob-
lems of natural, technical and social sciences, as well as con-
duct applied research. Unlike academic research institutes,
industry research institutes are mainly engaged in applied
research, the purpose of which is to develop new technolo-
gies, improve and create new models of equipment for the
relevant industries [13]. Therefore, the main areas of inte-
gration of scientific, scientific and technical, innovative activ-
ities of higher education institutions and research institu-
tions of the NAS, national branch academies of sciences of
Ukraine can be [8]:

« participation in the development and implementation
of state targeted programs;

« conducting joint scientific research, experimental and
innovative developments, etc., in particular at the expense
of the state budget and own revenues;

o participation in the creation of scientific and educa-
tional, research associations, innovative structures and
other organizational forms of cooperation;

« introduction of jointly created innovative products
into production in the interests of the military industry etc;

« ensuring the acquisition of protection of intellectual
property rights to the results of scientific and technical
activities;

« implementation of joint publishing and information
and resource activities;

« engagement by institutions of higher education of
researchers from the NAS, national branch academies of sci-
ences and organizations of scientific and pedagogical work-
ers of higher educational institutions on the basis of an
employment contract (agreement) for the implementation
of educational and scientific activities, in particular for
the training of postgraduates and doctoral students, prepa-
ration and examination of textbooks, manuals, educational
programs and standards of higher education to support the
educational process in higher education;

« organization of scientific research of young scientists,

o
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doctoral students and postgraduates on the basis of the
NAS, national branch academies of sciences and institu-
tions of higher education of Ukraine, systematic indus-
trial practice of students of higher education institutions
with their direct participation in conducting scientific re-
search [14].

Organization planning and implementation of joint
scientific research in higher educational institutions with
NAS institutions is carried out on the basis of an agreement
in the following areas:

« organization of implementation of the achieved results
of NAS institutions based on the results of the implemen-
tation of the target scientific and technical program of
the academy “Research and Development on Problems of
Increasing the Defense Capability of the State”;

o preparation of proposals on the implementation by
institutions of the NAS in the calendar year of applied re-
search needs of education in Ukraine and their inclusion
in the state defense order.

International cooperation in the management of educational
projects of higher educational institutions

It is worth noting that there are many ways of international
scientific and scientific-technical cooperation [15]. In the
context of optimizing the management of educational projects,
it is necessary to pay attention to the following:

« conducting joint scientific research, technical and tech-
nological developments on the basis of cooperation, joint
scientific and technical programs, coordination agreements;

« carrying out the work stipulated in the agreement, one
party to which is an organization of a foreign state or an
international organization;

« conducting joint research and development with inter-
national teams of specialists, international institutes and
joint ventures, using ownership rights to scientific and tech-
nical (applied) results on the basis of agreements between
subjects of scientific and technical activities;

«» mutual exchange of scientific and technical informa-
tion, use of joint international information funds, data banks;

« conducting international conferences, congresses, and
symposia;

» mutual exchange of scientific, scientific-technical and
scientific-pedagogical personnel, students and postgraduates,
as well as joint training of specialists;

« participation in international research programs, in
particular, the EU Framework Programmes for Research
and Innovation

Economic entities of scientific and technical activi-
ties may participate in the implementation of international
scientific and technical programs and projects, also enter
into agreements with foreign organizations and legal enti-
ties, participate in foreign and international scientific socie-
ties, associations and unions as their members, enter into
contracts with foreign organizations and legal entities, par-
ticipate in international symposia and other events in accor-
dance with the laws of Ukraine [8]. The state ensures the
integration of the national research space into the European
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research space by implementing its priorities, in particular
improving the effectiveness of the national research sys-
tem; optimizing international cooperation in order to solve
global problems facing humanity; ensuring participation
in the EU framework and joint international programs;
coordinating the strategy for creating state research infra-
structures with the roadmap of European research infra-
structures; creating favorable conditions for the mobility
of scientists; full exchange, transfer and access to scientific
knowledge [16].

At the same time, it should be noted that the sys-
tem of scientific and technical activities of the world’s lead-
ing countries is based on the principles of dynamism and
proactivity in order to avoid obsolescence and compliance
with scientific and technological progress. For example, to
facilitate close ties with academia, industry, and the inno-
vative private sector, the Army Futures Command (AFC)
headquarters (a component responsible for advanced mili-
tary research for the US Army) was located on the campus
of the University of Texas [17]. There are 8 multi-func-
tional teams working within the AFC (Cross-Functional
Teams, CFT), which develop requirements obtained through
experiments and technical demonstrations for a number
of priority areas of ability development, such as:
synthetic learning environment [18].

As a result of the conducted analytical research, the
outline of a promising model of scientific and technical
activities of higher educational institutions of Ukraine is
created, as well as the main directions of applying efforts
to improve the efficiency of the system of scientific and
technical activities are formulated, namely:

« in the general structure of the system of scientific and
technical activities of higher educational institutions of
Ukraine, it is proposed to introduce state bodies of control
and coordination of science, as well as mandatory integra-
tion with the Ukrainian and world scientific and technical
environment, enterprises. In particular, in this context, it
was a question of granting real powers and registration as
a full-fledged element of the system of providing scientific
and technical activities to ensure the already existing system
of these activities;

o proposals are made to include in the structure of the
scientific and technical activity management system the
commercialization body of the results of scientific and tech-
nical activities, which will improve the level of financial
support, additionally load the scientific component, and
also contribute to the flexibility of military science and its
integration into the scientific, technical and industrial envi-
ronment. An approach to solving the problem of optimal
planning of scientific projects is proposed.

« recommendations on the shift from the rigid hierar-
chical structure and granting additional authority to heads
of scientific projects in higher educational institutions in
terms of managing scientific projects are substantiated.

« recommendations have been developed to involve the
personnel of science units in international cooperation,
participate in events for the exchange of experience, and

o



Kramskyi et al.

create mixed working groups in events of scientific and
technical cooperation and interaction.

Conclusions
In the course of research, based on the analysis of the ex-
isting management system of scientific and technical activ-
ities, world and national experience in this field, the main
directions of effective improvement of scientific project
management is determined. It is established that the state
provides subjects of scientific and technical activity with
the necessary legal and economic conditions for carrying
out further activities and establishing relations based on
cooperation with scientific and scientific-technical orga-
nizations, as well as enterprises of national and interna-
tional level. In the context of improving the efficiency of
scientific project management, the author provides advice
on organizing joint international scientific research. It is

revealed that the existing methodological apparatus does
not provide comprehensive tools for fully supporting the
tasks of managing scientific projects in higher education
institutions. Taking into account the studied features and spe-
cifics of scientific projects in the education sector, resources,
activities and processes are identified, the impact on which
optimizes the management of scientific projects in higher
educational institutions, a list of management models and
methods is formulated that reveal in more detail the con-
tent of scientific projects and management processes in
them, give managers of scientific and technical activities
in higher educational institutions additional opportunities
and levers of influence on the project. Prospects for further
research are seen in the practical implementation of the
developed model of managing scientific projects within the
activities of higher educational institutions for experimental
confirmation of its effectiveness.
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Mopenb o6r'pyHTYBaHHS OpraHisayiiHOi CTPYKTYpPU CUCTEMMU YNpaBJliHHA
3aKnajiB BULLOI OCBIiTH
Ceprivi OnekcaHgpoBuny Kpamcbknii', AHHa lOpiiBHa CTpeHKOBCbKa?,
Oner BonogumupoBuy 3axapyeHKo?

'Opecbkuii iIHCTUTYT MixkperioHanbHOI akageMmii yripaBJiiHHS MepCoHasioM
65003, Byn. YopHoMopcbKoro ko3autsa, 19, M. Ogeca, YkpaiHa

20pecbKa fgep)xaBHa akafemisi 6yaiBHALTBa Ta apXiTEKTypu
65029, Byn. [igpixcoHa, 4, M. Ogeca, YkpaiHa

AHoOTaUifl. AKTya/lbHICTD JOCHI/PKEHHA BM3HAYAE€TbCA NOTPeOOI0 B OHOBJICHHI CTPYKTYpU YIpaBIiHHA HayKOBUMMU
IIPOEKTAMM B MeXKaxX 3aK/afliB BUIIOLI OCBiTU BIiIIIOBIJHO O CyYyaCHUX €KOHOMIYHMX peaslili i Mi>XHapOJHO BU3HAHUX
CTaH/IAPTiB, CYTh SIKOTO IIO/IATAE Y BiIXO BiJ] JKOPCTKOI i€papXi4HOI CCTeMM YIIPAB/IiHHA Ta OPi€HTALII Ha KOMepIiaTisaril
pes3y/IbTaTiB HayKOBO-TeXHIYHOI AisIbHOCTI. BifTak, MeTor0 HaykoBOi CTaTTi € po3pobIeHHA PyHKIIOHANTBHOI MOfei
YIpaBIiHHA HayKOBJMMU IIPOEKTAaMM B MeXKaX BUINOI OCBITH, CKJIAJIOBi AKOi, Ha Bif]MiHy BiJ HaABHUX MoHesel, OynyTb
XapaKTepU3yBaTHCA MPOEKTHO-OPI€EHTOBAHMM CHPAMYBaHHAM. [I7A JOCATHEHHA BU3HA4YEHOI MeTM [OCHTiJ KeHH:A
BUKOPMCTOBYBA/IMCh 3arajlbHOHAYKOBI METOM NOCTIPKEHHs, cepel; AKUX aHajli3, CMHTE3, y3araJbHEHHs], IIOPIBHAHHA,
CUCTEMATU3alLlis, MOJENIOBAHHS, A TAKOXK CTPYKTYPHMI i MaTeMAaTUYHUII METOM, 3 YPAaXyBaHHAM K/IIOYOBUX IIPUHIMIIIB
CTPYKTYPHO-(QYHKI[iOHATBHOTO Ta CUCTEMHOTO HiAX0MiB. Y cTaTTi IpoaHani3oBaHO HU3KY HaYKOBVX IIpallb YKPalHCHKMX
i 3apyODKHUX BUECHVX 13 TeMU METOLOJIOTIYHOrO OOIPYHTYBaHHA Crieliu(iky yIpaB/IiHHA HAYKOBYMY IIPOEKTaMI Y BUIINX
HaBYQJIbHMX 3aK/IajaX. BUsHaueHO KIIIOYOBi MPOOIEMY CYy4acHOIO CTaHY YIpaBIiHHA HaYKOBMMIY IIPOEKTAMU B MeXKax
YKPalHChKOIO HAayKOBOTO IIPOCTOPY, 30KpPeMa >KOPCTKY OpraHisaljifiHO-IITaTHY CTPYKTYPY YIPAB/IiHHA 3 IIePEBaXKHOIO
POJUII0 BUIIOIO KepiBHMKA, HeLOCTaTHE (piHAHCOBe 3a0e3NedeHHA HAayKOBO-TEXHIYHOI [iA/IBHOCTI, a TaKOX OOMEXeHUI
TOCTYII IO pe3y/IbTaTiB HayKOBO-TeXHIYHOI Ais/IbHOCTL. PO3p0o6/IeHO aBTOPChKY eKOHOMIKO-MaTeMaTUYHy MOZE/b YIIPaB/IiHHA
HayKOBUMM IIPOEKTaMU B 3aKJIafjaX BUILNOI OCBITY 3 ypaxXyBaHHAM (PYHKIIIOHa/JIbHMX ITOKa3HUKIB. 3aIIpOIIOHOBaHO
BIIPOBA/KEHHA OpPraHy KoMeplliajisanil pesynbTaTiB HayKOBO-TEXHIYHOI Jis/IbHOCTI, AKUI CHOPUATUME ONTUMIi3alil
¢inaHCOBOTO 3a0e3Ie4YeHHA HAyKOBO-TeXHIYHOI AisbHOCTI. OOIPYHTOBaHO HEOOXIAHICTD Y PO3BUTKY MIXHAPOLHOTO
CHiBpOOITHMIITBA B MeXaX HayKOBO-TEXHIYHOI Ais/IbBHOCTI Ta opraHisanii HayKoBUX IPO€EKTIB 30kpeMa. IIpakTuyna
L[iHHICTb HAyKOBOI pOOOTM IO/IATAa€ B PO3pOOJIEHH] BTACHOI'O METOUYHOrO 3a0e3IIeYeHHA Ha/IeXKHOro (PyHKI[iOHYBaHHA
YIPaB/IiHHA HAYKOBMMM IIPOEKTAMU 3 IEPCIEKTUBOIO JIOTO ITOJa/IbIIOr0 3aCTOCYBAHHS Ha IPAKTUILL

KnioyoBi cnoBa: eKOHOMi4Ha MOJI€NIb, HAYKOBUII IPOEKT, BUIILi HaBYa/IbHi 3aK/Iafiy, HAYKOBO-TEXHIYHA [iANbHICTh
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method that allows identifying and explaining the nature of the economic cycle according to available statistical data,
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Cross-spectral analysis of long-term economic cycles

Introduction

Due to increased globalisation at the present stage of devel-
opment of the world economy, negative trends have con-
siderably worsened, as evidenced by the growing number
and intensity of both regional and global financial and eco-
nomic crises. One of the reasons for the emergence of crisis
phenomena is the cyclical development of the economy,
which manifests itself in periodic changes in the phases of
upswing and downswing. The increase in instability and
crisis phenomena leads to growing in researchers’ interest
in theoretical justification and empirical analysis of the
problem of the origin of cyclical and crisis phenomena.

Economic cycles lasting 7-11 years, expressed in
rapid ascents and crises that suddenly engulf society, have
become an integral part of progressive development.
However, against the background of these cyclical fluctua-
tions, cycles of a different duration, namely long cycles
of 40-60 years, were also less clearly, but very noticeably
visible. Analysis of long economic cycles helps understand
the long-term dynamics of the global economy, allows
making forecasts, and it is also the basis for understanding
past crises and current global economic instability. There-
fore, the study of the features of cyclical economic develop-
ment by using statistical approaches is one of the essential
components of developing effective counter-cyclical measu-
res to regulate economic development at both the regional
and macro levels. Thus, the problem of theoretical justifi-
cation, diagnostics, and identification of economic cycles,
in particular using economic and mathematical models
and tools, is still relevant today. At the same time, one of
the problems of studying economic cycles, especially long-
term ones, is the choice of an adequate method that allows
identifying and explaining the nature of the economic cycle
according to available statistical data, which subsequently
becomes the basis for predicting future economic dynamics.
Another problem is the lack of statistical representative time
series data of the required length, which complicates the
analysis and reliable estimation.

Analysis and modelling of economic cycles, spe-
cifically their identification and detection of multi-period
fluctuations by analysing time series of GDP, price indices
or other indicators, is predominantly based on the use of sta-
tistical methods, in particular spectral analysis. Therewith,
the focus of researchers’ attention is primarily on short-term
business cycles (1-2 years) and medium-term Juglar cycles
(7-11 years) [1; 2]. However, as for long cycles (with a
periodicity of 40-60 years), the concept of which was pro-
posed by Kondratieff [3] and developed by Schumpeter [4],
the use of classical spectral analysis does not guarantee
(with sufficient reliability, probability, validity) to confirm
the existence of long waves and to carry out their perio-
disation [5-7], which requires the use of other, more powerful
methods and research tools [8].

To ensure the regulation of the economic state of
countries and timely response to the onset of crisis phe-
nomena and prevent their consequences, there is a need
to use an adequate forecasting approaches and methods to
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identify the nature of cyclical occurrence and assess the
dynamics of wave processes, namely for the medium and
long term. Therefore, the purpose of this study is to diagnose
and identify long waves in the economy by analysing time
series of annual GDP per capita growth rates for 1820-2015
for three countries (England, France, the Netherlands)
using the cross-spectral analysis methodology, which is a
generalisation of the classical Fourier spectral analysis for
the case of two time series.

Literature Review

Many studies cover the analysis of modern theoretical
concepts of the emergence of long waves (K-waves) in eco-
nomics and the main provisions of Kondratieff theory and
alternative concepts of long waves [9; 10]. The main con-
clusion of the authors of these studies is that despite the
wide variety of proposed theories, none of them allows
tully explaining the causes of cyclical behaviour yet, deter-
mining the factors and time of onset of global economic
crises and recessions, ways to overcome them, etc. [11; 12].
Economic cycles (namely long- and medium-term) are a mul-
tidimensional phenomenon that requires further compre-
hensive, systematic analysis of the processes that generate
long- and medium-term fluctuations, concurrently consider-
ing macroeconomic, investment, innovation, technological,
social, and political aspects.

The study [8] provides the results of spectral analy-
sis of the time series of GDP per capita to determine the
duration of Juglar, Kuznets, and Kondratieft cycles, iden-
tify and explain the nature of the economic cycle based on
available statistical data. As for long economic cycles, the
results of the spectral analysis performed in this study do
not allow unambiguously identifying them, their corre-
sponding harmonics have considerably smaller amplitudes
than for medium-term cycles [8].

The study [13] considers the issues of research and
modelling of Kondratieff long waves. A compact mathe-
matical model of cyclical dynamics is constructed, describ-
ing the trajectory of GDP depending on the dynamics of
investment, consumer demand and profit, and it is also
concluded that the model, apart from a qualitative analysis
of the impact of long waves on long-term growth, allows
jointly describing long-term cyclical fluctuations imposed
on the trend component, estimate the duration of cycles, etc.

To identify Kondratieft cycles, the authors of [14] used
the cross-spectral analysis technique of economic growth
for the USA, Germany, England, and France. As a statis-
tical basis for the study, the researchers used annualdata on
GDP per capita and data on patent activity for 1883-2010.
The obtained results indicate the existence of long waves
in the selected countries with a frequency of 32-64 years,
which is too wide a range that the most researchers do not
agree with.

To identify long cycles more reliably, the authors
of [15] conducted a spectral analysis of the dynamics of
world GDP (for 1870-2007) using an improved method
for statistical estimation of selected waves. This analysis
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allowed assessing the statistical significance of K-waves
in the dynamics of global GDP and demonstrated their
presence at an acceptable level.

On the other hand, the results of studies [4; 6; 7]
indicate that the use of both spectral analysis [6; 7] and
ARIMA time series models [4] does not allow stating the
existence of long waves in the rates of world economic
growth with statistically significant reliability (England’s
GDP for 1830-2006). Therefore, the problem of identifying
long waves in the economy requires further study.

Materials and Methods

Mathematical tools for cross-spectral analysis were used to
identify long waves [16]. Unlike spectral analysis, the use of
cross-spectral analysis allows investigating the periodicity
of two interrelated time series simultaneously.

The first variable is represented as independent, and
the other is dependent. Based on the cross-periodogram
(its real and imaginary parts), one can calculate the values
of coherence (correlation of time series in the frequency

domain) and phase spectrum (synchronisation of time
series). If the time series under study are synchronised and
have peaks at low frequencies, then this is an additional
argument for the presence of long waves.

Cross-spectral analysis allows investigating the pres-
ence of substantial harmonics in time series and estimate
the tightness of the relationship between these series based
on the determination of coherence and phase for pairs
of the original series. Cross-spectral analysis constitutes a
generalisation of spectral analysis for the two-dimen-
sional case and comes down to the calculation of two
spectral functions: the mutual and quadrature spectra [17].

On a complex plane, the eponymous components
are directed along the same axis, and heteronymous
components are directed along mutually perpendicular
axes [17], the function of p(wj) is called the co-spectrum.
In the graph, the co-spectrum or co-spectral density is the
real part of the cross-periodogram that determines the cor-
relation measure and is in the same phase of the frequency
components of the two time series.

p(w;) = 20/4T[Cyy (0) + Cy (0)] + 1/2nz A [Cy (k) + Cy (K)] cOS ) k (1)

where A, is the calculated moving value; C and C are
covariance functions, the values of which depend on the
choice of estimates.

The function g(w) is called the quadrature spec-
trum. A quadrature spectrum is the imaginary part of the

k=1

cross-periodogram that determines the correlation mea-
sure and is not in the same phase of the frequency com-
ponents of the two time series. The phase shift is 7/2
radians.

(@) = 1/2nZ[ny(k) + Cye(O)] sinw; k; w; =mj/m; j=01,..,m )

k=1

One of the essential features of the common charac-
teristics of two time series is the concept of mutual power
spectrum or cross-spectrum. The basis of the cross-spec-
trum is complex numbers divided into real and imaginary
parts, which are described by the interaction (consistency,
interdependence, etc.) at different frequencies of two sta-
tionary time series. To estimate the cross-spectrum, a peri-
odogram or cross-periodogram is constructed — a graph
of the dependence of the spectrum amplitude on the fre-
quency or period. Low oscillation frequencies determine
smooth series. “White noise” is defined by a uniform spread
of deviations over all frequencies. Theoretically, “white noise”
refers to time series, the levels of which have zero mean,
constant variance, and zero autocorrelation.

Methods similar to conventional spectrum estima-
tion methods are used to estimate the mutual spectrum [18].
The power spectrum is the modulus of the mutual spectrum,
and the argument is the phase or phase spectrum. The phase
spectrum is a measure or degree to which each frequency
component of one series is ahead or behind another. If there
is a correlation within the frequency range, then estimating
the phase in the power spectrum is also informative.

Writing two discrete sequences of real numbers in
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the following form
xk=x(tk), tk=Atk, k=0,1,...,N_1, (3)
Vi =y(t), te =A4t, k=01,...,N—-1, (4

allows writing the function of a mutual periodogram or
a cross-periodogram of series x, and y, as follows:

1
ny(w) = mx(w)y(m) (5)
where:
N-1
X((u) — Z Xk e—iZn:(utk (6)
k=0
Yiw) = Dizo Vi €2t (7)

To obtain estimates of cross-density and quadrature
density, smoothing of the sample mutual periodogram is
used to remove high-frequency and seasonal fluctuations
from them, for instance, using the Parzen window. In the
Parzen window [19], for each frequency, the weights for
the weighted moving average of the periodogram values
are calculated as follows:

QO
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wj =1-6(j/p)* +6(/p)° (for j = 0top/2) (8)

w; =2(1—j/p)® (for j=p/2+1top) (9)
w_; = w; (for j # 0) (10)
or the Bartlett window [20]:
w; =1—=(j/p) (for j = 0top) (11)
w_; = w; (for j # 0) (12)

In the previous study [8], the authors used the
Hamming window to smooth the periodogram.

The square root of the sum of the squares of the val-
ues of the co-spectral density and the quadrature spectrum
is called the cross-amplitude.

Aw;) = [P*(@) +q*(w)) (13)

The cross-amplitude is defined as a measure of the
covariance between the corresponding frequency com-
ponents of two series. The cross-spectrum presented in

Figure 1 determines the presence or absence of harmonic
components in the time series under study.
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Figure 1. Cross-spectrum GDP of England and the Netherlands for 1820-2015

Source: developed by the author based on [21]

The coherence function C(w}.) for two time series
is calculated as the ratio of the power spectrum, i.e., the
modulus of the mutual spectrum, to the square root of the
product of the individual spectra of both series f (w) and
fy (a)j), respectively:

! fr(wpfy(w))

It describes the correlation between two series in
the frequency range w,, that is, it determines the strength
of the interrelation between the series. The values of the
coherence function, as well as the correlation coefficient,
vary in the range from 0 to 1.

The phase shift is an analogue of the cross-correla-
tion coeflicient upon estimating the relationship between
harmonic components, factoring in their time shift, and
has the following form:

f(w) = arctg[q(w)/p(w)]

(14)

(15)

Results and Discussion

For cross-spectral analysis, time series of annual GDP
per capita in constant prices in 2009 for 1829-2015 were
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selected for such countries as England, France, and the
Netherlands (186 observations) according to the informa-
tion of the Madison research project [22]. The software
implementation of cross-spectral analysis was performed
using the Statistica-10.0 software.

To ensure stationarity, all time series were conver-
ted to growth rates (year-on-year). Furthermore, the series
was smoothed out by a moving average of the 5" order,
which allows avoiding high-frequency noise - in the case
of this study, to level out short-term business cycles.

As a rule, during spectral analysis, the focus is on
the analysis of periodogram graphs and spectrograms [16].
The results of studies involving spectral analysis [4; 6; 7]
do not allow drawing an unambiguous conclusion about
the presence of long waves.

Notably, in contrast to spectral analysis, when con-
ducting cross-spectral analysis (in the case of a scientific
study of two time series), it is advisable to construct cohe-
rence and phase spectrum diagrams to investigate the
interaction indicators of processes in different frequency
domains (Figs. 2-4). In these graphs, the frequency of
vibrations is plotted along the abscissa axis.
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At the same time, the left part of the diagrams is in
the focus of our attention, as it corresponds to the low-fre-
quency range of the spectrum (correspondingly longer peri-
ods). According to scientific results of the studies [8; 14; 15],
Kondratieff long waves (38-55 years” period) correspond
to the frequency range 0.025-0.015. Chart analysis (Fig. 2(a),
3(a), 4(a)) indicates the presence of high coherence be-
tween all the time series: 0.92 (England-France); 0.83 (En-
gland-Netherlands); 0.88 (France-Netherlands) in the fre-
quency range corresponding to long waves.

Furthermore, the analysis of coherence diagrams
allows reliably identifying shorter cycles: Kuznets swing
(frequency range 0.055-0.035) and Juglar cycle (frequency
range 0.125-0.075) for all investigated series pairs. Thus, on
all graphs (Fig. 4-6(a)) there are a clear peaks at the 0.04
frequency for a period of approximately 25 years, which
corresponds to the upper limit of the Kuznets swing, which
is associated with a massive innovation of basic technol-
ogies [2; 10].

As for the Juglar cycles (8-12 years), it is possible to
trace peaks in the coherence values for all series at frequencies
corresponding to the extreme limits: for 8 and 12 years,
respectively (Figs. 2(a), 3(a), 4(a)). Most researchers ex-
plain these cycles by fluctuations in the volume of invest-
ment in fixed assets [2; 10]. At the same time, for a period
of 12 years, the peaks in coherence are lower in amplitude
than for 8 years for such series pairs as England-France
and England-Netherlands.

Since coherence describes the degree of interdepen-
dence (or synchronisation) of time series in the frequency
domain, its high value (0.8-0.9) suggests that there are similar
dynamic properties in the GDP series of the selectedcoun-
tries over long periods corresponding to the Kondratieff cyc-
les, as well as the shorter Kuznets swing and Juglar cycles.
Therewith, a slight phase shift can be observed for the fre-
quency range corresponding to the long cycles (0.025-0.015)
(Fig. 2(b), 3(b), 4(b)), which is an empirical confirmation
of the synchronisation of the time series of GDP per capita
in the most industrialised countries, which are the main
generators of long waves in the economy [23].

As for the shorter cycles, there is a clear synchroni-
sation for the France-Netherlands time series (Fig. 4(b)). As
for other pairs of the series, such phase synchronisation is
no longer observed here: it is present as a leading one (Fig.
3(b)), and delayed, lagging dynamics (Fig. 2(b)) at frequen-
cies 0.05-0.1. However, considerable jumps and phase shift
sign changes are observed for the frequency 0.1 (a period

of approximately 10 years). This interesting fact requires
further meaningful analysis.

Notably, the scientific results are quite consistent
with the study [15]. To perform cross-spectral analysis,
the authors of this paper selected two time series for each
country (GDP and patent activity series) and analysed
their consistency, in contrast to the selected approach,
which investigated the synchronisation of time series for
different countries in this study.

Conclusions

The cross-spectral analysis of the time series of GDP per
capita allows identifying different-period economic cycles
more reliably, especially the Kondratieff waves. According
to the obtained results, all selected time series have a high
coherence value in the frequency domain corresponding
to K-waves. At the same time, the authors observed a slight
phase shift in the frequency range corresponding to the
long cycles, which is an empirical confirmation of the syn-
chronisation of the investigated series. Therefore, these
aspects constitute additional arguments for empirical con-
firmation of the existence of long waves. Furthermore, the
analysis of coherence diagrams allows reliably identifying
shorter cycles: Kuznets and Juglar for all pairs of series
under studies.

Thus, cross-spectral analysis complements the results
of studies obtained using spectral analysis approach and
allows evaluating and identifying economic cycles of dif-
ferent periods in a more flexible manner. Based on the con-
ducted research, it can be concluded that cross-spectral
analysis is one of the promising methods for estimating
wave economic dynamics, which allows determining both
low-frequency and high-frequency fluctuations due to the
localisation of data in frequency-time space, as well as
evaluating correlations of long-wave amplitudes.

In summary, the main problem of investigating
long waves is the lack of sufficient observations for reliable
identification: reliable statistical data have been available
since the end of the 18" and beginning of the 19" centuries,
which complicates the performance of an objective analy-
sis. For more reliable periodisation of K-waves, the authors
of this paper believe that it is necessary to use a broader
statistical base of the study, which should cover a larger
number of countries (admittedly, those for which there are
statistical observations of the required length) and a larger
number of economic indicators (price indices, industrial
production indices, patent activity, etc.).
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Kpoc-cneKTpanbHUiA aHani3 AOBroCTPOKOBUX €KOHOMIYHUX LIMKNIB

Bacunb rxoprxoBuy [epbeHues, AHApi AHaToniioBny OBYapeHKo,
Haranis BonogunmupieHa [JayeHko, AHApi Bonogumuposuy lpabapes

KwiBcbkuii HalioHa/lbHUI eKOHOMIYHWIA YHIBepcuTeT iMeHi Baguma eTbmaHa
03057, npocn. lNepemorn, 54/1, M. Kuis, YkpaiHa

AHoTauifa. Opniero 3 Hpo6neM TOCTIPKEHHA €KOHOMIYHMX LVKJIIB, 30KpeMa JOBIOCTPOKOBUX, € BMGip aJeKBaTHOTO
METOJY, 3a JOIIOMOTOI0 AKOTO MOYK/IMBO BUABUTY Ta IIOACHUTH TPUPOY €KOHOMIYHOTO LIMK/TY 3a HaSBHUMMY CTaTUCTUIHVIMU
JAHUMIU, 1O B IIOIa/IbLIOMY € OCHOBOIO IS 3IiJiICHEHHS IIPOTHO3Y Maﬁ6yTHbo'1' €KOHOMIYHOI IMHAMIKI, OKPiM IJbOTO
BiIKPUTUMM JIMIIAIOTHCA IIATAHHA He TUIDKM IOJO BU3HAYeHHA TpuBanocTi umkiais Konppar'esa, ane i camoro dakry
IXHBOTO iCHYBaHHA. 3 LIi€I0 METOI B po0OTi Oy/I0 IMPOBENEHO HOCIIPKEHHA YaCOBUX PAJIB TEMIIiB IIPUPOCTY Pi4HOrO
BBII na gynry HaceleHHA IS TaKUX KpaiH, Ak: Auris, @pannis ra fomnanpia (Higepranmm) 3a nepiop 3 1820 o 2015 pp.
Y pobori Ak MomenbHuUl iHCTpyMeHTapiit imeHTHdikanii FOBIMX XBWIb 0y/lI0 BUKOPUCTAHO MaTeMaTHYHUII amapat
KpOC-CIeKTPaJbHOTO aHajIi3y, 3aCTOCYBaHHA AKOTO, Ha BiIMIiHY BiJi KJIACMYHOTO CIIEKTpabHOro aHanizy dyp’e, nae
3MOTy JOCHIIUTY HepiOAMYHICTb ABOX B3a€MO3B’A3aHNX YaCOBUX PAMIB OJHOYACHO B YAaCTOTHIN Ta 4acoBill o6macri.
Bracrnifok mpoBefieHOro aHamizy 6yno no6ymoBaHo rpadiky KOrepeHTHOCTI Ta ¢$a3oBOro 3CyBY [IA HOCIIKYBaHNX
YacOBMX DSI/IiB, 1[0 € OCHOBOIO ISl ifeHTm(iKaril Ta BU3HAYE€HHs TPUBATOCTI €KOHOMIYHVX L[UK/IB Pi3HUX IepiofiB.
3rigHO 3 ofepKaHMMU pe3ynbrataMy OyI0 3’sCOBaHO, IO yCi JOCIPKYBaHI YacoBi pAAY MalOThb BUCOKEe 3HAUCHHA
KorepeHTHOCTi (B Mexax 0,8-0,9) y 4acrorHiit obmacTi, mo Bignosinae K-xBuraM nepiony 38-55 pokiB (B miamasoi
vactoT 0,025-0,015). BogHOYAaC /I 9aCTOTHOTO Aialla3oHYy, 1O BiAIIOBia€ HOBIMUM LIUK/IAM, Oy/I0 Ofiep>KaHO He3HAUHUIA
(da3oBmit 3CyB, IO € eMIIPMYHMM HiATBEPIKEHHAM CUHXpoHisauii mocmimxyBauux psapis. i ¢axtn € momaTkoBuM
apryMeHTOM I[[OJI0 eMIIipMYHOrO HifTBepPI>KeHH iCHYBaHHA JOBIMX XBWIb. [IpakTiyHa 3HAUYIiCTb poOOTH IOJIATA€E B
TOMY, 1[0 ineHTU}iKaLid pisHOIEePIOAMYHNX IVIK/IIB 3 BUKOPUCTAHHAM 3aIIPOIIOHOBAHOTO MiIXORY Jja€ 3MOTy CBOEYACHO
PO3pOOIATH Ta 3alIpOBA/KYBATy aJleKBAaTHI aHTUIMK/IIYHI 3aX0aM IIOJO PeryI0BaHHA eKOHOMIYHOIO PO3BUTKY SK Ha
MaKpO-, TaK i Ha Me30piBHi

KntouyoBi cnoBa: ko-criexTp, foBri xBuni Konppar’esa, 4acTOTHUI [jiana3oH, KOrepeHTHICTb, (pa3oBuit 3cyB
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Introduction

In today’s global economy, an oligopoly is a frequent type
of market structure. Such markets may be cement, oil, gas,
cars, non-ferrous or ferrous metals, drinks, etc. This is due
to growing concentration in markets, increasing margins,
decreasing labour shares, and bigger dominance of large com-
panies in markets and in the world economy as a whole [1].
Although such a process of market evolution within the
development of the world economy has its disadvantages
(higher product prices and lower output), it is inevitable for
many reasons, primarily for the high cost of companies re-
search, which would be impossible in a competitive market
due to the small size of companies in it. It is important to
note that competition in an oligopoly market is an open
question. Some economists consider this market closer to a
competitive one because there are several actors in it, while
others equate it with a monopoly. A “price competition” that
should be in this market is only superficially visible but doesn’t
exist in reality. Thus, the analysis of oligopoly markets is still
important in science.

The oligopoly market analysis is based on game the-
ory, which is a branch of applied mathematics that provides
tools for analysing situations in which entrepreneurs (mo-
nopolists), called players, makeinterdependentdecisions [2].
It allows economists to predict the behaviour of a company
in a number of given scenarios. It explains why companies
collude and why they might refuse. It indeed helps econo-
mists to find a fair price and sales volume in an oligopoly
market under one or another scenario [3]. This is a peculiarity
of oligopoly market analysis from other markets. However,
this is not the only possibility of its application in economics:
today, game theory is also used in the analysis of interna-
tional negotiations, modification of multilateral regimes, and
decision-making in international organisations [4].

In its essence, competition is a struggle between
economic actors for the most efficient use of production
factors [5]. Its absence is one of the main reasons for the
failure of the market mechanism [6]. Therefore, in oligopo-
listic and monopolistic markets, antitrust policy is used to
maintain their greater efficiency. However, its application
has always been a difficult task in the oligopoly market due
to its structure and nature: this market is monopolised on
the one hand and competitive on the other. In addition,
each oligopoly market has its own characteristics that affect
the character of market players [7]. For example, in the gas-
oline market, which is a typical oligopoly market, products
are fungible and demand is inflexible. At the same time, in
the car market, products are similar (but not homogeneous)
and demand is less persistent, which changes the rules of
the game on the market, and therefore the methods of anti-
monopoly policy should change. Nevertheless, the main
methods of anti-monopoly policy remain: level limit of mo-
nopoly in the market, state monitoring of monopoly and
competition, price monitoring (prohibition of monopoly
prices), and supporting the preservation of competition in
the market [8].
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Thus, the relevance of the paper is in the analysis of
the oligopoly market that is prevalent in the world economy.
The article aims to model an action strategy of entrepre-
neurs (“players”) in the competitive oligopoly market, under
antitrust restrictions. With the help of the model, it will be
possible to better understand the actions of the monopolist
in the conditions of antitrust restrictions and thus to improve
the national antitrust legislation. The object of the research
is an oligopoly as a basic unit in the market and its actions
in the established conditions to profit the most. The novelty
of the article lies in the fact that recently in the economic
literature little attention has been paid to the study of oligop-
olies, especially in the conditions of antitrust restrictions.

Materials and Methods

The purpose of the study is to show how game theory can be
used in the analysis of an oligopoly market subject to anti-
trust restrictions. This implies that the main methods used
in the article are theoretical methods. First and foremost -
analytical research methods, as a great number of different
sources were analysed in the course of writing the article:
from articles by foreign and domestic authors to various
reports, documents, and other publications. Statistical or
empirical data was used to a lesser extent due to the pecu-
liarities of this work. In addition, the author applied the his-
torical method to determine the formation of the oligopoly
market in a historical retrospective. Analysis and synthesis
were applied to process the theoretical framework of the
study, in particular, to characterise the behaviour of mo-
nopoly companies in the market according to three types
of state intervention: the first is administrative regulation,
i.e. banning companies in certain activities, aimed mainly
at reducing competition in the market; the second is price
regulation, i.e. setting the boundaries in the market to form
the price of products by monopolistic companies; the third
is the establishment of the maximum market share that
monopolists are allowed to occupy; forecasting to highlight
the prospects for future development of the International
Standards on Auditing. At last, generalisation was applied
to summarise the work and the statistical method to process
quantitative data.

The study used models that help to better describe
the actions of monopolists in the market under antitrust
restrictions. Mainly the Bertrand model is used in the study
as the author concluded that the situation in which market
players find themselves under antimonopoly restrictions in
the market, in particular, limited the possibility to change
output volumes, and the possibility to manipulate the mar-
ket by means of price changes only, best fits the conditions
set out in the Bertrand model. Other models (in particular,
Cournot and Stackelberg) are also mentioned in the paper,
but they do not describe so accurately the market situation
under restrictions on monopolists as this model does.

The research on the chosen topic consisted of two
parts. The first stage involved analysis of the specifics of
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conducting anti-monopoly policy and how exactly it affects
markets and monopolists from a theoretical point of view.
The forming theoretical aspects of the subsequent part of
the study, including a description of existing models for
analysing oligopoly markets, description of game types,
and the popular “prisoner’s dilemma” and its interpretation
in the oligopoly market were provided for in the first part
as well. The second stage was devoted to describing the most
successful strategies for monopolists in an oligopoly market
whenever possible with a combination of the three main types
of anti-monopoly policies. The state of new companies that
entered the market due to the introduction of anti-monopoly
restrictions in the market is also described in the second stage.
Also, models of the monopolists behaviour in the oligopoly
market are constructed and their profits and market shares
as a function of their behaviour are described.

Results and Discussion

At its core, antimonopoly legislation is a complex branch of
legislation that includes the norms of civil, administrative,
criminal, and some other branches of law [9]. Its main task
is to review cases of monopoly power in monopoly and
oligopoly markets and, depending on the situation, apply
certain measures to limit the powers of a company or sev-
eral companies in the market. Most often, the committee’s
actions take the form of market price regulation, various
kinds of administrative prohibitions or sanctions for a mo-
nopoly company regarding actions that could prevent com-
petition in the market (e.g. buying other companies), etc.
However, there is no single blueprint for a committee to
regulate monopolised markets. Moreover, the rights and
powers of anti-monopoly committees can vary greatly from
country to country, so it is important to familiarise with them
before analysing an oligopoly market.

In fact, there are several kinds of “games”, each with
its own characteristics: the normal format of games, which
is divided into two: zero-sum games (in which the amount

a player loses is equal to the amount another player wins)
and non-zero-sum games (in which the sum of both players’
wins is not necessarily 0); extensive-form game (those in
which players have many possible solutions, decision trees)
are also divided into two kinds: perfect information (where
players are aware of past choices) and imperfect informa-
tion (players are not fully aware of past choices); character-
istic form games where players can create alliances, coali-
tions, and partnerships [10]. In addition, the basic models
of oligopoly markets in economics could be considered:
the Cournot model where each company models its output
and on the basis of this output the price therefore forms; the
Bertrand model where companies produce a single demand
in the market which is met by companies and there is only
change in price and hence so-called “price war”; Hunt and
Morgan theory which assumes that demand is not homog-
enous and dynamic and also that consumers have imper-
fect information about products so that the aim of compa-
nies in the market is to achieve maximum productivity; the
Stackelberg model due to which there is a leader company
that determines output and product prices, when the com-
pany which is watching, can decide whether or not to ac-
cept an output imposed by the leader company. Stackelberg
model can also be divided into two: a producer model in
which the producer is the leader and determines the price
in response to the retailers and competitors; and a retailer
model in which the seller is the leader and the producer is
his follower.

Another simple and fundamental model in game
theory is the Prisoners’ Dilemma [11]. It depicts a conflict
of interest where each player influences the course of events
and obtains information about the possible gains and losses
from the game. However, in the course of this conflict, actions
aimed to maximise self-interest leads to a worse outcome
than that which could have been obtained from behaviour
that wouldn’t match the maximisation of given interests. In
the original version, the dilemma is as follows (Table 1).

Table 1. Tabular interpretation of the prisoner's dilemma

Prisoner 1
Refusal

Cooperation

Cooperation

5,5 0;10

Prisoner 2

Refusal

10,0 11

Source: compilled by the author based on [12]

In the terms of this dilemma, both prisoners have
2 options: deny the crime or cooperate with the police and
turn in their partner, who is sitting in a different cell. The
prisoners have no opportunity to know about each other’s
actions. The numbers in the table indicate the number of
years prisoners will have to stay in prison if they cooperate
(with the police) or refuse to cooperate. In case of mutual
refusal both will get 1 year, in case of mutual cooperation,
they will get 5 years, in case of one of them refusing and the
other cooperating the one who refused will get 10 years and
the other one will not go to prison.
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The most favourable course of action for both parties
is to refuse to cooperate with the police, as they would then
only receive 1 year of imprisonment each. However, there
is a risk for each prisoner to receive 10 years imprisonment
if the other prisoner cooperates. This becomes possible be-
cause in this case, the prisoner who cooperates gets the op-
portunity not to go to prison at all (gets the highest benefit
for himself/herself) and also that they are guaranteed not to
spend 10 years in prison. Thus, the rational behaviour (i.e.
the behaviour that will lead to the best benefit and risk re-
duction) is to cooperate with the police, even though it may
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not lead to the most beneficial outcome for both parties. This
dilemma can be interpreted for an oligopoly market because
in this market there is a possibility of collusion situation

between monopolists, or the creation of a cartel [13]. This in-
terpretation is demonstrated in Table 2 below; the values writ-
ten in the table are the revenues of the respective monopolists.

Table 2. Tabular interpretation of the prisoner's dilemma for the “players” (participants) in an oligopoly market

Monopolist 2

Monopolist 1
Involvement in collusion Betrayal
Involvement in collusion 100; 100 0; 150
Betrayal 150;0 50; 50

Source: author’s devising

Table 2 shows that the most profitable option for both
companies is to participate in the collusion, i.e. to create a
cartel. However, there is a temptation for market players
to break the agreement (betrayal), namely, to reduce the
monopoly price presented during the collusion, which will
lead to super profits for one of the companies (by increasing

A
P

Py

demand for one company’s products and decreasing the
other’). In this case, the company that is still in collusion
will be forced to reduce prices following the first, which will
reduce both firms’ profits (in Table 2 from level 100; 100
to level 50; 50). Figure 1 shows the same situation using a
graphical model.

Figure 1. Graphical interpretation of the prisoner's dilemma

Source: author’s devising

In Figure 1: P is price, Q is output, SMC is the short-
run marginal cost curve, SATC is the average short-run cost
curve, D is the demand curve, MR is the marginal revenue
curve, P, Q, - price and demand when establishing a cartel,
P, Q.- price and demand when both companies compete.
Thus, it is more profitable for both companies to output at
a price P, because the area of the Graph P, M, Q, O is larger
than the area of the Graph P. M_ Q_ 0. However, at any time
one of the market players may reduce the price to obtain
additional profits from increased demand, which in time will
reduce the price to the level of P_and thus reduce the profits
of each of the market participants by SpL00iMy, — SP.0QcM,

Or SpypLMy, ~ SLQy QM. -
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It is now appropriate to consider how monopolists
would behave under antitrust restrictions. Since there may
be several types of restrictions and they may be combined
in various ways, several options for the behaviour of com-
panies in the market should be considered. Let us review
the first situation: in an oligopoly market (with a cartel),
price limits were established with the maximum price in
the market set below the price set by the cartel. In this case,
the most likely outcome is that the price is set at the highest
level allowed by the government. When fundamental dif-
ferences between the companies” objectives as well as their
intentions occur, it is possible to break the agreement and
set the price at the level:
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P=SMC=c (1)

If companies have been prohibited from monopolis-
tic activities, associated in particular with buying out com-
panies, price and market share limits have been set, then new
players may emerge in the market. Namely, if in an oligopoly
market with undifferentiated products two companies with
equal market shares were in a cartel with a set monopoly price
at alevel:

a+c

P, = 5 (2)

where a is the coefficient in the “price-sales” equation:

P(Q) =a—-bQ 3)
¢ is the marginal (and average) cost:
MC,: = ACL =C (4)

The government sets limits on the price in the market
atalevel:

[P; P*], P, > PP, > P" (5)

where, P, - is the maximum price of a product in the market;
P’ - is the equilibrium price in the market when new firms
enter the market; equal to the SMC (short-run average cost)
for small companies.

Due to the facilitation of entry into the market, re-
lated to the impossibility, from the legal point of view, for
companies to apply certain actions that impede free com-
petition, the number of companies n has the opportunity
to enter the market by reducing the price of the product

a
P

P*p-ceeeeeaan

b o e

from the level of P to the level of P". The only way out in
this situation is for the companies to reduce the price as
quickly as possible (in the Bertrand model, in which com-
panies influence the market equilibrium primarily through
price rather than “thrown goods” [14]) or to increase the
quantity of output (in Cournot model, in which companies
influence prices through a quantity of products placing on
the market [15]) to a level P"to avoid companies entering
the market and taking market share. If, however, monop-
olists keep the price at the maximum level allowed by the
government, this will create an incentive for new compa-
nies to enter the market, take over some of the market sales,
and gradually reduce the price due to the increase in the
number of products on the market. In fact, monopolists
may make new cartel agreements with these companies as
well, keeping the price high, but over time there will be so
many that it will become impossible to maintain the cartel,
leading to a price reduction towards the equilibrium level
P". Once the price reaches this level and the small compa-
nies have gained a large market share, it will be impossible
for monopolists to raise prices to achieve monopolistic profits
because of the broken demand curve in a monopoly market,
that is, the rigidity of prices. At this point it is impossible
for companies to raise prices independently in an oligopoly
market without suffering losses; this also indicates asym-
metries in rival responses to price changes: if one market
player raises prices, others are not likely to follow, as the
current level brings more profit if there is a high demand
for the product. The model of this curve in an oligopoly
market is as follows (Fig. 2).

S
S
~
S
3

<
e /

Figure 2. Model of a broken demand curve in an oligopoly market

Source: author’s devising
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Figure 2 demonstrates that at the point where the
market is now (M"), there is a break in the demand curve
which is caused, as mentioned above, by an asymmetry in
the activity of market players. Thus, if one of the market
players sets a monopoly price P, he or she will not be able
to produce quantities of @ , but only to the extent of Q.. As
the result, the monopolist’s income is Sp,,p,q,0 instead of
SpMmomo and is lower as well. Thus, once the price has
been reduced in an oligopoly market and many other com-
panies have been allowed to enter it, it is not possible to
return to the previous price level, nor is it possible to create
a cartel in that market. The most appropriate strategy is for
both companies to reduce the price level to P’. However,
this should be done while in the cartel, because if these
conditions are violated and if the government permits in
the future, the price may fall below the marginal short-run
costs of small companies in the market due to continued com-
petition between the companies, resulting in zero profit for
the monopolists. The existence of profits even when the price
P’ is reached in the market is due to economies of scale,
which are manifested in large output volumes of the company
and, consequently, its lower long-run (and short-run) average
costs [17].

In addition, when anti-monopoly restrictions are
imposed on a market, there may be a measure to limit the
market share for companies with a monopoly position. In
such a case, market players will not be able to defend their
market shares and will lose share anyway. Suppose, before
antitrust restrictions were imposed, the market was divided
in half between market players and there was an agreement
between them to set a monopoly price of P . After the in-
troduction of restrictions, the maximum possible market share
of the companies is:

qi q;
X; =— or — X 100% (6)
Q" Q ’

Therefore, the maximum share for each of the mo-
nopoly companies equals x_ (the share is maximum) and
the output of their products is equal:

m = Xm X Q (7)

Other companies entering the market due to restric-
tions have a minimum market share x :

Q_qu

X, =1—2x, (X 100%) or 0

(x 100%) (8)
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The market share of each of the n new companies
is equal:
‘xC

X = 9
n

In this situation, the market has all the same restric-
tions: the price can only range from P, to P’ in addition,
monopolists are forbidden to conduct any activity which
could prevent healthy competition, including buying out
companies or reducing the price too much so that the com-
pany leaves the industry (this is why the lower bound price
is limited to P"). Since monopolists cannot use products
quantity as a mean of influencing the market (due to the
existence of smaller companies that want a larger market
share from the monopolist, as well as restrictions in the
maximum market share), the price remains the only sure
way to influence the market, which makes this model closer
to Bertrand’s one [18].

In the Bertrand model, the largest possible income
generated by industry is equal to:

2
N Gl (10)
4b

This can be deduced by multiplying the monopoly
price in the market (P_; formula 2) and the monopoly volume,
which then equals:

a+c a-—
P=a—bQ;T=a—me; Qm =—— (1)

2b

Due to Bertrand, in order to obtain additional prof-
its, one of the monopoly companies will reduce the price
by an amount ¢ to the minimum level at which the price
equals the costs, i.e. the equilibrium condition in a perfectly
competitive market will be fulfilled. If antitrust restrictions
are introduced, the role of a market player that lowers the
price will be played rather by small companies entering the
market than one of the monopolists. In this case, although
not immediately, but after some time, in particular after the
monopoly companies reach the maximum level of produc-
tion allowed to them in the market of x  they will have to
reduce their price to the level of P". An increase in price af-
ter reaching given price level would not make sense either,
due to the broken demand curve that has been precisely
reviewed in Figure 2. This market situation is depicted in
Figure 3 below.
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Figure 3. Monopoly market situation in regulating price, monopoly market volume, and the presence
of administrative prohibitions on monopolies

Source: author’s devising

In the Figure 3: D, and D, - are, respectively, the
demand areas and the broken demand curve (i.e. the de-
mand curve for a monopolist who wants to raise the price);
K is the price range at which new companies will enter the
market; SMC=c, - marginal costs of new (small) companies
in the market SMC =c,_ - marginal costs of monopolists;
Am - is the difference in profits of new companies in the
market and monopolists.

Figure 3 shows that once the new maximum price
is set at P, new companies will enter the market until the
number of monopoly companies decreases to x . After that,
the monopolists have to reduce the price to the market level
and the price will fall to the level of P" where the price equals
the short-run (and long run) costs of small companies on the
market (SMC). At the same time, due mainly to economies
of scale, companies will make a profit of A or 7. Therefore,
small companies in such a market will make zero economic

profit in the long run and monopolists will make a small
profit equal to:

n* = SMC; — SMC,, (12)

Nevertheless, their profits will be considerably lower
than they would have gotten at the price levels of P and
P. Each of the small companies will have a market share of
10-2m and will produce output equal to 2200=2¥m) or g |
The monopolists, on the other hand, will get market shares
of x and market volume Qx_or q, . In general, the set of
small companies in a given market can be seen as one large
monopoly company, unwilling to enter into a cartel with
other monopolists, and constantly in a struggle for supremacy,
but with higher costs.

Table 3 was created in order to summarise the actions
of monopolists in an oligopoly market in the case of antitrust
policy, with the main conclusions.

Table 3. Most profitable company policies under different types of anti-monopoly policies in the market

] . New
. Monopolist Profits of new ]
Anti-monoboly polic The most favourable company Monopolist market companies in  cOMPany’s
poly policy policies profits P market
share the market
| share
Introduction i}
of administrative Price reduction to P level P*—cp 50% 0 0
prohibitions
Selling at the highest possible
price and preventing other
Setting price limits companies from entering the Pi—cp 50% 0 0

market (mainly by buying
them out)
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Table 3, Continued

. . New
. Monopolist Profits of new .
. . The most favourable company Monopolist . . company's
Anti-monopoly policy . . . market companies in
policies profits market
share the market
share
Selling at a monopoly price until
the market share limit is reached - at the
L - - . c; atthe
Establishing market and then selling at P’ level; start and start and
share conducting activities that prevent
. - 0 thereafter
other companies from developing  ihereafter
significantly in the future
Introduction
of administrative Price reduction to P’ level 0 0
prohibitions + setting
price limits
Selling at the highest possible
price until the market share limit
Establishing a marginal is reached and then selling at at the
. * . . Pi —C; and
market share + setting P level; operating at a level that start and
S - 0 thereafter
price limits prevents other companies from
developing significantly in the
future
Introduction @9 atth
of administrative Selling at the monopoly price until atthe at the
prohibitions + the market share limit is reached, ~ start and start and
establishing a marginal  and then selling at the P level 0 thereafter
market share thereafter
Introduction
of gdmlnlstratlvg Selling at the highest possible at the
prohibitions + setting - - e and
L price until the market share limit start and
price limits + 0 thereafter

L . is reached, and then selling at 2
establishing a marginal

market share

Source: author’s devising

As Table 3 demonstrates, different types of anti-mo-
nopoly policies will benefit monopolists in different ways.
Nevertheless, in any case, it is more advantageous to par-
ticipate in a cartel, as creating a “price war” between mo-
nopolists, i.e. a market condition where each company tries
to maximise profits by reducing the price by ¢ unit (most
often by 5%) [19], per Bertrand, results in zero profits for
monopolists in the long run [20].

Conclusions

The study examined the main types of anti-monopoly policy
in states. Among them, price policy, restriction of market
shares, and administrative prohibitions were highlighted.
However, anti-monopoly law differs from country to country,
and the legislation itself does not prescribe the exact num-
bers and steps of policy action, given the individual nature
of markets and situations. Therefore, in practice, every mo-
nopolist’s (as well as anti-trust committee) decision in a mar-
ket will be individual and special. However, the paper, with
some assumptions, formed the basic, theoretically grounded,
actions of monopolists in the context of antitrust policy.

The main achievement of the study is the proof that
due to the existence of economies of scale, it is profitable for
monopolists to cooperate with each other in a cartel even

after anti-trust restrictions are imposed on the basis that
ending cooperation leads to zero profits for large market
players, i.e. is unprofitable for them. The only exception to
this rule is when all three types of antitrust restrictions are
imposed, because of which it is impossible to reduce the
price below the level effective for small companies P as it
would make them fail to get positive profits so they leave
the market. Since this is unacceptable to the government,
it will not allow this to happen and will increase prices on
its own. Thus, another important objective of the state in
creating and conducting an anti-trust policy is to monitor
monopolists to prevent them from creating cartels. In addi-
tion, the paper found that new companies entering oligop-
oly markets after anti-trust restrictions were mostly profit-
able in the long run or only in the initial stages of market
formation. Their development in a given market, even after
the introduction of some types of antitrust restrictions, is
difficult or impossible because of the conditions investigated
and the unmistakable policies of monopolists.

Therefore, an anti-trust policy is an effective method
of creating a more competitive market and increasing public
welfare, although it does not deprive monopolists of all the
benefits of the market, in particular, additional revenue at
the expense of the size of these companies.
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BukopucTaHHA Teopii irop y KOHKYpeHTHOMY cepefoBMULLi AN No6yaoBu cTpaTeril
B3a€EMOBUIroam (3 ypaxyBaHHIM aHTUMOHOMNOJIbHUX 06MeKeHb)

Bbenna Xopita

TexHiYHUI yHiBepcnTeT EnHaxoBeHa
NL-5612 AJ, [e 3aane, M. EviHgrose, liBHiYyHui bpabaHT, HigepnaHan

AHorTauisi. CygacH1iT eKOHOMIYHNIT IPOCTIip XapaKTepU3YETbCsA aKTyasli3allielo TAaKOi pMHKOBOI CTPYKTYPH, K OJTOIIONIiA,
y 3B'SI3Ky 3 UMM BUHMKAE NOTpeba B Ii Ha/IeXKHOMY TeOPETUYHOMY Ta eMIIiPUYHOMY HOCTiIKeHHi. MeTa po60oTy IosArae
y TIIpOBeieHH] aHaTi3y BMKOPMCTAaHHA Teopii irop Ha pMHKY oniromornii 3a BKazaHuX ymoB. OCHOBHMMM HayKOBVIMU
MeTOIaMM, BUKOPUCTaHVMI I1iJ] Yac HaIlMICAHHA POOOTH, CTa/IM TEOPETUYHI METOIM, 30KpeMa aHali3, CMHTe3, ICTOPUYHNIA
Ta CTaTUCTUYHUI MeToaM. BusHaueHo, 10 Teopis irop ofiHa i3 HaliBa)KIMBIlINX BiflTHOCHO HOBMX MaTeMaTMYHUX TEOPiit,
1[0 3aCTOCOBYIOTHCA B IIpOLeci po3poOKM pi3HUX BUAIIB €KOHOMIUHIX MOJe/Ielt, 30KpeMa aHasli3y pMHKIB i popMyBaHHA
cTpareriii gisnpHOCTI mignpueMcTs. IligTBep/iKeHO, IO Hall4acTille Teopilo irop 3acTOCOBYIOTH [IO aHaMi3y PUHKY
ortirononii, TO6TO TaKOro PMHKY, Ha AKOMY BeyTb HifA/IbHICTb Bifj [IBOX O HeKiIbKOX BEIMKMX TpaBLiB Ta pillleHHA
KOXXHOTO 3 SIKMX BIUIMBAIOTh SIK Ha PMHOK 3arajioM, TaK i Ha JIOXOAM Ta CTAHOBMILE iHIIMX «TPaBLiB» PUHKY IIJIAXOM
BIUIMBY Ha LIiHY BUTOTOBJICHOI IPOAYKILii uy o6 csru ii BumycKy (3anesxHo Bif Mogeni). Bkasano, mo icHye 6esid crioco6is
3aCTOCYBATY TeOpilo irop AK OCHOBHY, i ClIpoOyBaTK MOACHUTYU CTaH, B AKOMY IlepeOyBaTMe PUHOK, JOXOAY, BTPaTU
Ta 4acTKa BYUPOOHMKIB Ha PMHKY OJiromnosnii yepes pisHi yMOBM Ta 3MiHHI. Y Ll po6OTi pO3ITIAHYTO BUKOPUCTaHHA
Teopil irop 3 ypaxyBaHHAM aHTMMOHOIIONBHUX OOMEXEHb Ta IP) OTPUMAHHI KOMIAHIAMY OJIrONONTICTaMy B3a€MHOI
Burozy. OOIPYHTOBaHO, 10 Haif4acTille B MOAE/IAX, CTBOPIOBAHNX €KOHOMICTaMyl, B3aEMHA BUTOfja KOMIIAHill Ha PUHKY
ortironoii epeg6avae icHyBaHHA JOMOBIEHOCTI MDK y4acHMKaMV PUHKY, 3a AKOI KOMIIaHil OTpUMYIOTb Oi/IbIIly BUTOLY,
HDXK 32 YMOBM KOHKYypeHIii MbK Humy (kapTesst). [IpakTidHa HiHHICTD CTATTI IOJISITA€ Y TEOPETUYHOMY OOIPYHTYBaHHI
TEOPIil irop Ha pMHKAX 3arajoM, Y HalaHHi IeBHUX NPAKTUYHUX CTPATEril Jis/IbHOCTI KOMIIaHill HA PUHKAX, 1[0 CTaHe
KOPUMCHUM 1 I CTYJEHTIB y IIPOLeCi HaBYaHHs, i /I IHIIMX BYEHNX eKOHOMIYHMX JUCUUIIIIH

KntouyoBi cnoBa: oniromnorid, Teopis irop, aHani3 puHKiB, aHTUMOHOIIO/NbHA TOMITUKA, KapTelb
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Urban parks as an innovative social space and a factor of social and environmental welfare

Introduction

Today, the recreational functions of the park environment
for large cities are one of the key factors in the physical
and mental rehabilitation of urban residents, and at the
same time encourage contacts of various social groups
and interests. The main statistics that cover the social and
recreational opportunities of parks for residents of modern
megacities can be found in the reports of the National
Recreation and Parks Association (NRPA) in the United
States [1]. In Ukraine, at one time, a detailed analysis (mainly
technological support) of urban parks was carried out by
such scientists as: V.I. Bilous [2], Yu.Yu. Nelgovskiy [3],
A.D. Zhyrnova [4], and many others. At the same time,
it is advisable to mention a number of modern scientists
engaged in the study of parks, namely: the sociological
significance of the common practice of walks for city resi-
dents [5], assessment of the cultural and historical value of
parks [6], the role of park complexes in the urban ecosystem
of the city [7] and others.

In modern conditions of a market economy, the
support and organization of parks should also be consid-
ered from the point of view of economic teachings. At the
same time, according to socio-cultural prerequisites, the
prospects for implementing scientific achievements in
improving the system of maintenance and improvement
of parks largely depend on the economic interest of poten-
tial investors and the competent organization of econo-
mic support. Increasing the density of the urban popula-
tion requires a qualified analysis of promising areas of the
park environment in accordance with current trends in
nature management. Therefore, it is reasonable also to con-
sider the promising developments of Ukrainian scientists
in the field of economics of nature management, namely:
M.M. Petrushenko [8], G.M. Shevchenko and others [9; 10].

From the NRPA statistics, it becomes clear that in
modern cities, parks are not only an ecological, but also
a social infrastructure [1]. As of 2021, 58% of parks and
recreation in the United States are provided with programs
for young people. For its part, the development of socially
oriented programs for park management contributes to
an increase in financial turnover in this field. For exam-
ple, park operating expenses are $88.30 per capita per year,
and the income from operating expenses is 22.9% [1]. In
the NRPA report “The Economic Impact of Park” [11] as of
2017, it was established that capital expenditures by city
parks and recreation agencies brought $166 billion into
the U.S. budget and supported 1.1 million jobs. Another
report indicates that as for 2019, the share of GDP profit
from outdoor recreation was $459.8 billion (2.1% of total
U.S. production value) [11; 12]. For this reason, we believe
that the successful development and preservation of parks
should take place in a combination of different interest
groups and areas of urban space development, namely:
public interests and public health, environmental welfare,
interests of local legal entities and financial welfare of park
maintenance and development organizations. Such cooper-
ation, firstly, will provide significant advantages in various
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areas of public welfare, and, secondly, will become a certain
guarantee of protecting parks from illegal interference and
destruction.

The purpose of the scientific article is to design and pro-
pose an integrated approach to the development of parks as
a public space, along with the preservation and enhancement
of their environmental functions, as well as the development
of economic incentives for extra-budgetary financing of parks
and their support.

Materials and Methods

In the scientific article, it is necessary to build a com-
prehensive vision of the issue of organizational and eco-
nomic support of parks, and their functioning from the
point of view of social and environmental benefits for the
welfare of urban residents. Therefore, the main direction
of the methodology of the chosen research was the system
approach, which is applied in such aspects of studying the
issue: system-element, system-functional, system-resource
and system-communication.

At the first stage, using all these approaches, a
two-dimensional conceptual model for the development of
organizational and economic support for urban parks was
constructed. This model represents the author’s vision of
combining the directions of innovation implementation
and components of organizational and economic support.

One of the priority areas of innovative solutions in
improving parks is social and ecological welfare. There-
fore, the second step was to analyze statistical data from
NRPA (USA) [13] sociological studies regarding the impor-
tance of parks during a pandemic and to determine the
main trends in this field. It is established that the richness
of ecosystem services of parks in the United States allows
them to be used as a full-fledged recreational space. There
are no such studies in Ukraine, so the author conducted
a survey of Ukrainian residents regarding their prefer-
ences in the field of park development. The survey was con-
ducted during the first half of 2021 on the basis of Google
Forms. The questionnaire was distributed via Facebook to
the pages of universities, public and environmental orga-
nizations, and eco-activists. Everyone could take part in
the survey since the questionnaire is designed for an ordi-
nary park visitor. Regarding geographical boundaries,
respondents were from all parts of Ukraine, but most the
results were received from the cities: Selidove and Ukrainsk
(Donetsk region), Kyiv, Lvivand Odesa. It should be noted
that during the survey period (February - May 2021), only
320 responses were collected. There were few applicants,
which can be explained by the lack of such survey prac-
tices in the field of park improvement in Ukraine, with the
subsequent introduction of innovative solutions based on
the needs of citizens. In total, the questionnaire contains
13 questions that relate to the satisfaction of citizens with
their local parks, wishes for their improvement and actual
development. As a result of the second stage of research,
anumber of problems that need to be solved for improving
urban parks in Ukraine were identified.
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The third step briefly substantiates a solution to
one of the highlighted problems of park organization and
maintenance, namely supporting their ecosystem services.
The main material on this topic is presented in detail in
the author’s article [14]. At the fourth stage, based on the
foreign experience of program support for parks in the
United States and London, it is proposed to introduce pro-
gram support for parks in Ukraine. It is also proposed to
link the development of programs to groups of ecosystem
services, which will increase the efficiency of parks in their
social and environmental significance.

All these proposals for improving parks require
additional funding, so the fifth stage is devoted to the devel-
opment of economic incentives for extra-budgetary financ-
ing of parks. One of the promising areas of financial search
is the assignment of funds to enterprises and organiza-
tions on a voluntary basis, which will have tax benefits and
discounts in advertising activities as a bonus.

Based on the analytical work in the scientific article,
and partly based on the results of the author’s already pub-
lished articles, recommendations are made for an integrated
approach to improving parks and promoting population
welfare.

Results and Discussion
Comprehensive vision of the problem of improving the
organizational and economic support of urban parks as objects
of public and environmental welfare
To understand the main components of the question of park
development, the selected issue can be presented in the
form of a two-dimensional conceptual model. On the Ox
axis, we present the main directions of innovation imple-
mentation, and on the Oy axis — organizational and eco-
nomic support, combinations of which provide a complete
picture of the necessary improvements and innovations

(Fig. 1)
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Figure 1. Two-dimensional conceptual model for the development of organizational
and economic support for urban parks

Source: compiled by the author

As can be seen from Figure 1, in the two-dimen-
sional conceptual model of urban park development, the
following combinations of organizational and economic
support and directions for implementing innovative solu-
tions can be represented, namely:

o la - financial support for the modernization of the
park management and maintenance system;

« 1b - financial support aimed at preserving and develop-
ing ecosystem services in parks;

o 1c - financial support for parks in order to increase
social and environmental welfare;

« 2a - organizational support for the development of a
new system of improvement and management of urban parks;
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o 2b - organizational support of urban parks ecosystem
services;

o 2¢ - organizational support in the parks of cultural
activities of a social nature - socialization, education and
recreation;

o 3a - legislative support for improving the system of
institutional provision of urban parks;

o 3b - legislative and regulatory support for groups
of ecosystem services of urban parks, legislative support
for provisions on their protection and development;

o 3¢ - legislative support and development of activity
programs of urban parks in order to improve the social and
environmental welfare of the population.
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The direction of improving ecosystem services
should be a priority, around which the modernization of
parks and the development of the social sphere for their use
are based. Foreign practices show that an important tool
for interaction with the public to improve parks is opinion
polls, which guide strategies for the development of urban

parks in a direction that is relevant to society [13]. One of
the most important areas of development of parks is their
recreational opportunities. This is confirmed by the results
of the survey “Take a Vacation at Your Local Parks”, NRPA,
which showed the importance of parks as a recreational
space during the COVID-19 pandemic [13] (Fig. 2).

120
100
38 32 49 50 54
80
60 16 16
16 16 16
40
33 40
19 18 16
20
6 6 7 —7 9
Overall 0 children Childrenin Children under  Children aged
Household 13 1317

® Much less m Somewhat less m Neither more or less m Somewhat more m Much more

Figure 2. U.S. residents’ preferences for recreation in parks in conditions of the global
COVID-19 pandemic (based on the criterion of children in household)

Source: [13]

Therefore, the survey respondents “Take a Vacation
at Your Local Parks”, the results of which are presented in
Figure 2, were asked: “How much more or less likely are
you to choose a vacation spot closer to home this summer,
given current conditions? (due to COVID-19 pandemic).
The overall result can be described as follows:

- approximately 54% of American adults will choose
a local park for their summer vacation;

- parents are more likely to choose a park near their
place of residence for summer vacation than people without
children (66% vs. 48%).

According to the above, local parks in the United
States have great opportunities for family recreation, and
can provide recreational services during a pandemic within
the residence of citizens. In other words, a city park can
become a place for recreation, and even replace long-term
trips for recreation purposes. This fact suggests a promis-
ing development of recreational complexes within the city,
which can be associated with the ecosystem services of
parks. It is important to note that US parks have program-
matic support for their activities, which takes into account
the interests of all categories of the population [15], which,
however, is not available in Ukraine. At the same time,
empirical research on the ecosystem services of urban parks
can also be found in works of X. Cheng, S. Van Damme,
P. Uyttenhove [16], L. Pinto, C.S.S. Ferreira, P. Pereira [17],
J. Kim, Y. Son [18], and M.L. Talal, M.V. Santelmann,
JH. Tilt [19].
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In order to determine the basic requirements for
parks in Ukrainian cities, in 2021 the author conducted a
survey of residents of different cities regarding their pref-
erences in the organization of parks, current areas of de-
velopment and significant problems in terms of visitors.
The largest number of respondents’ answers was received
from the following cities of Ukraine:

- major cities are Kyiv (38), Odesa (29);

- large cities — Lviv (26);

- small towns - Selidove (72) and Ukrainsk (45) in
Donetsk region.

From the analysis of responses for these cities the
following generalized results were obtained:

- the responses from all cities have a common feature —
respondents attach great importance to the natural compo-
nent as a key factor in favorable impressions, and at the same
time note the quality of infrastructure (approximately 95%);

- for major and large cities, such as Kyiv, Odesa and
Lviv, the most desirable are recreation parks and beautiful
landscapes (54-80% of respondents), and parks of biolog-
ical diversity (Kyiv and Lviv). Only 3% of Kyiv residents
voted for amusement parks, and in Odesa and Lviv they
did not get a single vote, which is quite significant. In large
cities, entertainment venues are quite developed, so parks
that provide an opportunity to retreat to nature and a break
from the pressures of urbanization;

— for small towns (Selidove and Ukrainsk), recreation
parks and beautiful landscapes are relevant (43 and 24%,
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respectively), and amusement parks for children and adults
(30-44%). According to the results of open responses, in
these cities, in addition to the need for outdoor recreation,
there are still unmet needs for active public recreation in
the form of entertainment, recreational and sports activities;

- for major and large cities (Kyiv, Odesa, Lviv), the
main factors contributing to the decline in park attendance
are the lack of free time and the lack of parks in the area
of residence. This leads to the conclusion that it is necessary
to improve the general plans of cities in terms of landscaping.
For urban business centers it is appropriate to create parks
for lunch breaks for the working population, the possibility
of temporary arrangement of parks for business meetings,
conferences, negotiations, seminars. For residential areas,
it is relevant to create parks within a 10-minute walk, this
practice is already popular in the United States [20];

— for the small towns of Ukrainka and Selidovo, the
main factors reducing the attendance of parks is mainly the
lack of maintenance of the territory and the lack of infra-
structure. This once again indicates that the parks of small
towns have an extremely low level of improvement to meet
the needs of visitors for a favorable experience and recreation.

It will be important to present the results of answers
to open-ended questions, which give respondents the op-
portunity to express personal opinions that are important
from the point of view of park users in each of the cities.
In open answers, it is possible to identify the problems of
parks and current needs for their development according
to citizens. Thus, the residents of Lviv are more attracted
to natural parks with a developed natural component, the
infrastructure is seen only as maintaining the comfort. From
the analysis of the open-ended questions, it is possible to
select the ideas of respondents that would be extremely
relevant for the improvement of parks in Lviv: forming
mixborders that would create aesthetic natural locations;
improving citizen safety in parks; creating separate lawns
for recreation; landscaping parks close to the natural style
that promotes rest and tranquility; combining parks into
a green network with bicycle paths and walking trails;
creating interdistrict greenways that would encourage
pedestrians to take walks.

As for the city of Kyiv, despite its recognition as
a green capital, the respondents’ answers revealed a number
of problems that need to be solved: increasing the acces-
sibility of parks within the residence, ensuring security in
parks — the presence of police patrols and video cameras,
allocating protected areas in parks to preserve biodiver-
sity, solving the problem of lack of funding, developing
requirements for the culture of visiting parks, providing
parks to the city’s microdistricts regardless of the presence
of squares, solving issues of illegal development of parks,
compliance with the rules for planting trees and flowers.
For Odesa, according to the respondents, the relevant
measures for the preservation and support of parks will be
the following: increasing the number of parks, improving
the quality of cleaning and maintenance, the introduction
of social advertising for the preservation of parks, designing
new neighborhoods with a mandatory park area, a ban on
the legislative level reducing existing parks, the availability
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of parks in places of residence, improving the culture of lei-
sure in the parks. For the cities of Selidove and Ukrainsk,
similar problems can be selected, namely: a small number
of parks and public recreation spaces, insufficient infra-
structure equipment and low level of maintenance of ter-
ritories, the need for zoning parks in order to ensure the
interests of all categories of visitors, dissatisfaction with the
needs of the population both in a quiet holiday and in cul-
tural public events, addressing the problem of vandalism in
parks, public involvement in park problems, restoration of
existing park infrastructure - attractions, summer theaters,
fountains, lighting, etc., better care of greenery.

Comparing the organizational and economic sup-
port and functions of urban parks in the United States and
Ukraine, it can be noted that most of the recreational poten-
tial of Ukrainian parks is not used. Based on the analysis
of the above-mentioned survey results in the United States
and Ukraine, it can be assumed that the effectiveness of the
functioning of park facilities and the opening of new hori-
zons in this area depends on the solution of a number of
problems: support for park ecosystems, because they create
recreational and cultural opportunities; the availability of
appropriate program support for urban parks in their acti-
vities; increasing the rating of parks in the lives of citizens;
attracting additional funds and interested parties; creating
new parks that satisfy all categories of citizens.

Maintaining the functioning of parks and improving their
rating for citizens

As can be seen, one of the significant factors of quality im-
provement, according to respondents, is the maintenance
of the natural environment. Due to the multi-functional
nature of urban park ecosystems, the approach to their
institutional regulation and support should be multi-faceted,
and aimed at improving the manifestation of their quali-
ties. In science, there are four generally accepted groups of
ecosystem services [21]: providing, regulating, cultural and
supporting. Providing services have a purely utilitarian mean-
ing, and they are not typical for urban parks. There are still
three groups of ecosystem services that require an individual
approach from institutional regulation:

- regulatory services — support through administra-
tive regulation of plant protection, sanitation control and
geoecological safety;

- cultural ecosystem services — administrative regulation
of cultural development and social direction;

- supporting ecosystem services — administrative reg-
ulation to protect biocenoses, improve plant function, and
regulate wildlife.

Details of administrative support for each of the
ecosystem service groups are described in the author’s
article [14]. We believe that the institutional and organi-
zational support of ecosystem service groups in parks will
allow regulating negative natural and anthropogenic envi-
ronmental factors and social needs and issues by strength-
ening and regulating certain ecosystem groups. Rich oppor-
tunities to offer ecosystem services to parks are a prerequisite
for the implementation of various programs of recreation,

rehabilitation and social activities.
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It should be noted that the social approach to orga-
nizing parks is very developed in Europe and the United
States. In Ukraine, such experience is almost nonexistent.
The author analyzed the implemented landscaping pro-
grams of such cities as New York [15] and London [22],
and drew the following conclusions about the function-
ing of parks: significant development of recreational and
health functions; availability of educational opportunities

State institutions

v

(departments, units, city administrations)

in parks; adaptation and support for vulnerable segments
of the population; the presence of a volunteer movement
and active participation of citizens in landscaping.

Based on the analysis, recommendations are made
to improve the environmental and social efficiency of parks
functioning through the implementation of programs for
their development (Fig. 3):

Experience

Municipal
enterprises maintaining
park sector

Infrastructure
and organizational
and economic support

Ecosystem
services

—>

Creating educational programs for children and adolescents,
social rehabilitation and health improvement programs, and
cultural events for different groups of the population

Use of plants with high aesthetic qualities, creation of “wild
nature” corners in parks — groves with secluded alleys, flower
glades, grottoes and reservoirs with vegetation

Creation of landscaping programs for vulnerable areas of the
city — places of flooding, landslides, water and wind erosion;
programs for resort areas of the city in order to improve their
recreational properties; landscaping programs in accordance
with common groups of diseases of the population (pulmonary,
vascular, etc.)

Selection of plants with a high coefficient of absorption and
transpiration (areas of frequent flooding), soil retention
capabilities (areas of landslides); selection of phytoncidal
properties in accordance with the characteristic diseases of
residents of the city

Selection of plants with high adsorption capacity and stability,
in order to preserve the quality of soils, groundwater and air;
use of plants to reduce noise load; conducting biotechnical
activities

Cultural

47

Regulatory

«

Support

Figure 3. Formalized scheme of the interconnection of institutions that support park operations

Source: compiled by the author

As can be seen from Figure 3, park functioning
programs can have a rich social, recreational and environ-
mental range of services. Urban park ecosystems provide
a wide range of cultural services. Thus, the experience of
parks in New York [15] shows the possibilities of using
parks as part of educational programs. Popular programs
for schoolchildren include natural history lessons in the
parks; environmental and local history programs adapted
for children and teenagers; survival lessons in the natural
environment, and camping. All programs are conducted by
specialists and are delivered in the most interesting form
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with live examples. Another popular area is rehabilitation
programs, according to which fitness and dance classes
of all levels of difficulty are held in the open spaces of the
park. Sports sections for children, in particular from vul-
nerable segments of the population, are very common.
These programs evenly cover all parks of the city for the
convenience of citizens and are held under the supervision
of specialists. Special emphasis should be placed on the joint
cooperation of parks with recreation centers, which provide
the opportunity for sports and swimming indoors for the
cold season. In addition, parks in cities are an important
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place of social life, and the following events are held on
their territory: events for the elderly, outdoor cinemas, bird-
watching with specialists, excursions in parks that include
interesting information on history and environment [15].
For Ukraine, the development of cultural ecosystem ser-
vices of parks is also relevant, which requires not only the
introduction of appropriate programs, but also the creation
of new areas of parks.

In order to strengthen the “regulatory” ecosystem
services of parks and their ecological functions, it is planned
to design them in vulnerable areas with an appropriate
selection of plants (for places of flooding, wind erosion,
landslides). An example of park projects for vulnerable areas
are swamp parks [23], which, in addition to solving the problem,
are becoming a popular place for visitors. The properties of
plants can also be used to improve the organoleptic param-
eters of urban space and counteract common diseases of
the urban population. For the resort areas of the city are
appropriate plantings that enhance the recreational qualities
of parks, in particular, it can be lavender meadows, juni-
per and pine groves, the creation of clover plantations. An
example of using plant space for treatment is such existing
projects as: “Nacadia” in Denmark, “Healthy Parks Healthy
People” (Australia), “Recreational Forests” (Korea) [24].

In order to improve the “supporting” ecosystem ser-
vices of the parks, it is relevant to carry out biotechnical
activities involving organizational work in order to ensure
the conditions and support the life of wildlife in the parks.
Such measures include [25]:

— creation of plantings of bushes for nesting and shelter-
ing birds, fruit and berry bushes and ground cover plants to
provide them with food;

— creation of artificial nesting sites and shelters for birds,
squirrel nests;

— creation of water bodies that are the center of biodi-
versity in the urban ecosystem;

— humane methods of dealing with stray animals (espe-
cially dogs), which can pose a danger to both small animals
and humans, and often become a stressful factor for timid
vacationers;

— creating information boards for visitors on the rules
of feeding squirrels and various bird species;

— creation of decorative and flower stands in order to
maintain the population of wild bees, because, as studies
have shown [26], approximately 100 populations of wild
bees have been identified in the parks of Kyiv, 80% of which
are terrestrial, and three species are listed in the Red Book
of Ukraine.

Methods of additional financing and involvement of
stakeholders for the proper functioning of urban parks

The implementation of all the above-mentioned programs
and improvement of landscaping requires additional fund-
ing. Today, all city parks are subsidized from the city budget.
In the recommendations of the World Health Organization
on the maintenance of green spaces, partnerships with local
enterprises and organizations are considered a significant
factor in financial support for green areas. Given this fact,
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it is possible to offer to attract funds from legal entities, for
example, by entering into agreements of public-private part-
nerships in the field of urban park improvement. In order
to attract potential investors to finance parks, appropriate
incentives are provided for the development of public-private
partnerships. This aspect is considered in more detail by the
author in the article [27]. Among them, the following can
be distinguished: tax incentives, insurance protection, mar-
ket assistance, promotion of investment activities in parks.

In the scientific article, it is advisable to take a closer
look at tax incentives and non-market forms of support
for enterprises, institutions and organizations that would
encourage them to participate in the improvement of parks.
One of the most significant stimulus is tax incentives:

1. If the entrepreneur is involved in park improvement
activities, without the right to carry out commercial acti-
vities on its territory. Tax incentives are provided, the
amount of which is directly proportional to the percentage
of the territory and the free placement of their advertis-
ing, the term of which is also proportional to the areas of
improvement in the parks:

- improvement and support of 10% of the park’s
territory — respectively, the benefits amount to 10% of the
company’s annual tax, and 1 month of free advertising in
one the types of the mass media;

- from 10 to 20% of the park’s territory — 15% of the
annual tax, 2 months of free advertising;

- 20-30% of the park’s territory — 20% of the annual
tax, 3 months of free advertising;

- 30-40% of the park’s territory — 25% of the annual
tax, 4 months of free advertising;

- 40-50% of the territory — 30% of the annual tax,
5 months of free advertising;

- 50-70% of the territory - 40% of the annual tax,
6 months of free advertising;

- from 70 to 100% of the territory — 50% of the
company’s annual tax, 8 months of free advertising.

2. If an entrepreneur creates a park at their own expense,
they receive tax benefits depending on the regulatory satis-
faction of the needs of the local population in green areas.
The amount of tax benefits has the following ratios to the
regulatory provision of greenery:

- 30-40% of the district’s population - 15% of the
annual tax;

- 40-60% — 25% of the annual tax;

- 60-80% — 30% of the annual tax;

- 80-100% — 35% of the annual tax.

At the same time, if an entrepreneur creates a park
at their own expense, they have the right to conduct com-
mercial activities that do not interfere with the environment
according to sanitary and organoleptic standards and do
not harm the environment. For example, a sports institu-
tion that creates a park has the right to place sports infra-
structure and indoor pavilions for summer classes on the
territory not exceeding 20% of the total area of the park.
At the same time, the park should be located farther from
the rural area, so that activities and recreation do not interfere
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3.If an entrepreneur takes care of the park under a lease
agreement that does not provide for significant financing,
they are entitled to 10% preferential taxation and 2 months of
free advertising in one of the types of media in the current year.

It should be noted that in all three cases, the amount
of funds that is a certain percentage of the tax can be returned

to the entrepreneur in two ways:

1. Funds that make up the corresponding percentage
of tax benefits can be returned to the company’s account at
the end of the current year;

2. Or there is preferential taxation of the company on
a monthly basis.

Providing such economic incentives will have a posi-
tive impact on the field of park improvement, as well as the
social and economic sphere in general:

- from an economic point of view, parks will become a
profitable type of investment for enterprises and organiza-
tions, providing economic preferences;

- addressing the lack of parks funding for local budgets;

- stimulating the creation of new parks and providing
the population with the necessary standards of green spaces;

- attracting both high-income entrepreneurs and small
businesses to finance in the field of park improvement;

— creating a favorable image of an entrepreneur by meet-
ing the needs of the urban population in green space, and
therefore — focusing on the quality of landscaping work;

— creating healthy competition among landscape impro-
vement enterprises, selecting the best projects, supporting
and developing jobs in the field of landscape design and
green landscaping;

— creation of the first sports facilities that provide their
services outdoors, which is relevant for times of a pandemic.

Conclusions

An integrated approach to the development of parks,
which is presented in the scientific article, will contribute
to a comprehensive solution of the issues of their improve-
ment in modern Ukraine. It is confirmed that promoting
the development of parks from the point of view of their
ecological, social and economic significance will have a certain
positive impact on the relevant spheres, namely:

1. The social sphere: improving the quality of recreation
in the parks; acquiring new opportunities to improve social
welfare through the functioning of appropriate programs in
the activities of the parks; partial transfer of social life into
the natural space of the parks in forced isolation; improving

the level of sanitary and epidemic welfare; increasing the
inclusiveness of social life through the consideration of the
needs of all categories of people.

2. Environmental sphere: improving the quality of the
ecological function of parks through institutional regula-
tion of specific groups of ecosystem services, and the pos-
sibility of direct impact on the social and environmental
problems of the city.

3. Economic sphere: additional financial resources in
the field of park management, creation of new jobs and
promotion of new economic ties.
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Micbki napku fiK iHHOBaL,iiHWI coLianbHUIA NPOCTIP | YUHHUK
CYCMiNIbHOr O 1 eKOJIOriYHOro f,06po6byTy

Haranis BanepiiBHa BepHiropoBa

IHCTUTYT NPpo61EM PUHKY Ta EKOHOMIKO-€KOI0riYHMX gocnigxeHb HAH Ykpainu
65044, ®paHuy3bkui 6ynbeap, 29, M. Ogeca, YKpaiHa

AHoTaLif. AKTya/lIbHICTb HOCTIIKeHH 00YMOB/IEHa THUM, IO K/IIOYOBMMU BUMOTaMM JO CY4aCHUX MICBKMX IapKiB €
IXHsI BiJTIOBifHICTD MOTpe6aM CYCIiZIBHOTO IPOCTOPY Pa3oM 3 BICOKUM 3HAYEHHSIM Y BUKOHAHHI €KOTOrYHIX (QyHKIIL.
CycninpHi Ta IpUpOZOOXOPOHHI KpuUTepii YCTpoO MapKiB 4acTo CymepedaTb OfHe OFZHOMY. ToMy MeTO CTaTTi €
IpefCcTaB/IeHHA HaIIAJHOTO KOMIUIEKCHOTO HiIXONy IOI0 BMpillleHHs po6ieMy po36ynoBy MiCbKMX HapKiB Ykpainu
Ta HaJaHHA IPONO3ULIN IOJO IXHbOI HOKaTKOBOI (PiHAHCOBOI Ta IHCTUTYLiMHOI HmigTpUMKM. OCHOBHUM HalpsAMOM
METOJO/IOTil HAayKOBOIrO JOCHI/PKEHHs CTaB CUCTEMHMII IIJIXiJ, a caMme TakKi JOro acIeKTU: CUCTEMHO-€IeMEHTHUI,
CHCTeMHO-(QYHKIiOHa/IbHUI, CUCTEMHO-PeCypCHUII Ta CUCTeMHO-KOMYHiKaliiiHuil. BHacnigok pocmimxenHsa 6yno
3’1COBAHO BXIMBICTh PO3BUTKY MAPKIiB AK CYCIIBHOTO IIPOCTOPY, BU3HAYEHO IXHE peKpealliliHe 3HAYeHHA JJLA SKUTETIB
CYYacHUX Meramojicis, oco6mo mip gac manpgemii COVID-19. O6rpyHTOBaHO BaXX/IMBiCTh NPOrPaMHOI MiATPUMKIU
IPYI eKOCUCTEeMHIX IIOCITYT ITapKiB, sIKa CIpUATIMeE IXHilT epeKTUBHIN AiAIBHOCTI 3 OIIANY Ha COLia/IbHe Ta eKOJIoriyHe
3HaYeHH:. 3allpOIIOHOBAHO SK OAMH i3 HampsAMiB BUpilIeHHS HecTadi (iHaHCYBaHHA HapKiB i CTUMY/IIOBaHHA IXHBOTO
PO3BUTKY 3aIIpOBaJ)KEHH:A IIOJaTKOBUX CTUMY/IB Ta HEPMHKOBUX (OPM HifTPUMKMU [ MiANPUEMCTB, YCTAaHOB Ta
oprasisariit, Aki 3aoxouyBanu 6 ix 1o y4acTi B 671aroycTpoi napkis. 3a3HaueHo, [0 pO3Mipy IIOATKOBMX ITiIBT 3a/IeXKaTh
Bifl aKTMBHOCTI IifjIIpueMIiB y 6/1aroycTpoi apKiB Ta CTBOPEHH] HOBUX 3€/IeHMX 30H, i AiI0Th Ha OOPOBIIbHII OCHOBI.
[TpaxTyyHa HiHHICTH pOOOTH MOIATAE B TOMY, IO PeKOMEH/Allii MOXYTb OyTH BUKOPMCTaHi OpraHaMy BJIafyl B IIpoLeci
PO3po0KY IporpaM yTpuMaHH:, piHAaHCYBaHHA Ta AisA/IbHOCTI IapKiB, 3 METOIO IiIBUIIIEHHA IXHBOI IIPUPOLOOXOPOHHOT
Ta coljianbHOI eheKTUBHOCTI y 6/1aromomyddi Mict
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Introduction

The urgency of the study of this problem is determined
by the fact that Transcarpathia has the necessary prereq-
uisites for the development of tourism - the presence of
landscapes, unique ecosystems, natural and cultural mon-
uments, recreation centers, health facilities, significant la-
bor potential, especially in rural areas. These factors allow
developing various types of active and cognitive recreation,
to form their tourism product and successfully sell it on the
Ukrainian and foreign markets to attract foreign tourists.
Assessment of the natural resource potential of the region
indicates that a significant share in their structure is occu-
pied by tourist and recreational resources, the use of which
in economic terms is possible only through the develop-
ment of various tourism activities and their priority areas.
The inclusion of tourism entrepreneurship in the sphere
of economic priorities becomes an important factor in
intensifying the processes of economic life in rural areas,
creating the basis for the transition from a mono-sectoral
structure of the rural economy to multifunctional develop-
ment of rural areas [1]. The existing tourist and recreational
potential, together with the high propensity of the region’s
population to entrepreneurial activity, require the imple-
mentation of a rational, purposeful policy in the tourism
sector, which lays the foundation for creating a modern
and competitive tourist complex. In particular, rural ter-
ritorial communities, such as Transcarpathia is the least
urbanised region of Ukraine. Development of tourism in
the region can be seen as a tool of solving the problem of
employment of the rural population, especially young people
because the tourism business has a clear youth profile and
thus stabilises the situation in local rural labor markets, and
minimises large-scale labor migration, the core of which
is youth. Sociological monitoring conducted in the Zakar-
pattia region in 2018-2020 by scholars from the Regional
Center and Mukachevo State University to study the mi-
gratory activity of student youth showed high migratory
sentiments of respondents, especially among students of
vocational schools, where 39.2% would leave the region if
possible, 13.8% would go to a permanent place of residence
abroad, and 13.8% would go for a few years to improve their
financial situation; among university students the answers
to these questions were distributed respectively - 20.8%
and 21.7% [2]. The second important issue solved by the
development of the tourism business is the expansion of
the source base of local budgets of territorial communities,
as evidenced by the experience of many countries, where
tourism is an important area of the economy.

To develop domestic and outbound tourism, it is
essential to understand the need to study regional tourism
resources and their rational use [3; 4]. Today, the tourism
business in Zakarpattia is at the stage of structural trans-
formation, institutional formation, and formation of in-
tra-sectoral, intersectoral, and foreign economic relations.
Analysis of socio-economic programs of local communities
indicates that the vast majority of them attribute tourism to
the strategic priorities, which significantly increases the im-
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portance of the in-depth study of theoretical doctrines and
mechanisms of the tourism market, development of func-
tional and general infrastructure that balances demand and
offer for tourist services and support of local tourist markets
in equilibrium.

Therefore, according to the above, the purpose of
the research article is to determine the level of development
of the functional component of tourism infrastructure, its
impact on the quality and efliciency of tourism services
within rural local tourism markets, and identify promising
areas for further development.

Literature Review

The active development of rural tourism, its transformation
into one of the important catalysts for the socio-economic
development of rural areas, has significantly intensified sci-
entific research on this issue. This is because the accelerated
development of rural tourism, namely green, ecological, and
agritourism [3] can minimise labor migration processes.

Analysis of scientific publications indicates the multi-
faceted nature of the research problem. In particular, in the
works of I.V. Berezhna [4], ML.L. Dolishny [5], V.I. Matsola [6],
D.V. Nikolaenko [7] the issues of essence and analysis of
tourist and recreational potential, its component struc-
ture, methods of economic assessment of natural resources
based on differential rent are investigated. The researcher
V.S. Kravtsiv in his scientific works considers the potential
of the recreational component of the Carpathian region, as
well as provides an analysis of the legislative and regulatory
framework for the regulation of the recreational sphere [8].
For her part, V.H. Ivanova focuses on the concept of “rural
tourism’, according to which she carries out a correlative
analysis of “rural tourism” and “agritourism’, as well as proposes
the legislative and regulatory design of these concepts [9].
The scholar V.V. Papp provides practical advices on imple-
menting and improving the efficiency of rural tourism on the
example of creating tourism routes of different targets [10].
A similar research topic was chosen by such authors as
L.Yu. Matviichuk, I.V. Tyshchuk [11], T.I. Tkachenko [12],
A.V. Babkin [13], V.E Kyfiak [14] in particular, these research-
ers deepen the content burden on the structuring of rural
tourism, green tourism, agritourism, and ecotourism.

Research of problems of formation, functioning,
and development of infrastructure of the market of tour-
ist services was reflected in works of V.D. Beznosiuk [15],
V.Ya. Brych [16], V.S. Mazur, O.V. Muzychenko-Kozlovska
[17], A. Holod [18]. At the same time V.V. Hoblyk [19],
N.V. Kostenko [20], K.A. Dudkina [21], I.V. Davydenko [22]
consider the components of the formation and implemen-
tation of innovative policies for the development of tourism
and recreation, the place and role of clusters in it as a mech-
anism for using resources and integrating efforts to solve
the problem of the region.

However, many problems related to the effective
development of the tourism sector, especially its rural seg-
ment, the development of innovation infrastructure are
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insufficiently studied, which harms the practical solution
of this problem. Hence, the relevance and importance of
scientific analysis of the functioning of local rural tourism
markets, and the need for an integrated approach to the de-
velopment of tourism infrastructure as an important sub-
system of the rural economy.

Materials and Methods

The research on the selected issue of rural tourism was con-
ducted in two stages. The first stage of scientific research
involved providing a general description of the rural tourist
infrastructure of the Transcarpathian region based on the
analysis of the theoretical basis of the study, based on the
works of Ukrainian and foreign scientists, as well as pass-
ports of rural settlements, data from the bodies of State
Statistics, and the program of development of tourism and
resorts of the Transcarpathian region for 2021-2023 [1].
The second stage of the research was aimed at identifying
key components of the potential development of rural tour-
ism infrastructure in Transcarpathia, in particular, such as
innovation-institutional, innovation-organisational, infocom-
municational, and security components. At the same time,
during the second stage of the study as additional infor-
mation on the state of trends in rural tourism and the level
of infrastructure, the authors used data from a sociological
experiment, which covered about 450 owners of rural estates
providing tourism services. The level of comfort and service,
quality of food, tourism software, effectiveness of safety
measures, availability of additional conditions for children’s
recreation were registered. The study of the impact of these
factors on the growth of demand for tourism services is im-
portant from an instrumental and theoretical point of view,
as they allow to identify empirical data on key indicators that
affect the development of rural tourism.

In the process of research a set of general scientific
research methods was used — synthesis, analysis, inductive
and deductive methods, etc., as well as special methods —
monitoring of owners of rural estates, rural entrepreneurs,
employees of local governments. In particular, the methods
of analysis and synthesis were used in the process of pro-
cessing the source base of the study during the first stage
of scientific research. The statistical method of research
was used to describe the material and technical base and
infrastructure of tourism in Transcarpathia, key tourist ar-
eas, characteristics of personal farms and private estates of
villagers who provide tourist services, etc. The method of
induction helped to consider the general state of the tourist
infrastructure of rural areas of the Transcarpathian region
in the aggregate of its individual components. The method
of deduction was applied in the process of characterisation
of perspective directions of development of rural tourist in-
frastructure of Zakarpattia region. In addition, the method
of data processing was used while analysing the statistical
indicators. The method of systematisation helped to visual-
ise the main forms of Internet use in the provision of tourist
services and the scheme of the impact of diversification and
modernisation of the infrastructure of the tourist services
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market on socio-economic development of rural settlements
on the example of Transcarpathia. The generalisation method
was used to summarise the research and make recommen-
dations for improving rural tourism.

Therefore, the study was built in accordance with the
principles of structural-formal and systematic approaches,
which contributed to the comprehensive consideration of
rural tourism in the context of such aspects as diversification
and modernisation of tourism infrastructure.

Results and Discussion

General characteristics of the tourist infrastructure of
Transcarpathian rural areas

Transcarpathia has significant recreational and tourist re-
sources, which are not only national but also international.
With a few exceptions, the entire territory of the region is
characterised by exceptionally favorable, natural, and climatic
conditions and the availability of various recreational and
tourist resources for active recreation and health of people,
conducting various types of tourist activities. Available natural,
historical, cultural, and socio-economic resources, which
together form the recreational and tourist potential, which
means “‘components of the geographical environment and
objects of anthropogenic activity, which due to such properties
as uniqueness, historical or artistic value, originality, aes-
thetic attractiveness, and health significance” [23] turn the
region into a center of recreational and tourist activities in
Ukraine. Today this fundamental moment determines the
directions, intensity, and dynamics of structural reforms in
the economy of Transcarpathia, making the tourism and
recreation sphere one of the most important economic
priorities. The inclusion of tourism in the priority areas of
management has given a positive impetus to the develop-
ment of tourism infrastructure, the level of development of
which is one of the most significant factors of attractiveness
and competitive advantage in providing tourism services,
achieving their high quality. The network of health resorts,
tourist-recreational and hotel establishments, which make
up the material and technical base and infrastructure of
tourism, today has 511 objects, in particular: 148 hotels,
18 sanatoriums, 362 tourist objects and mountain shelters,
10 motels, 4 hostels. There are 105 developed tourist routes
in the region, the total length of which is 204.9 km, many of
which are marked. There are 63 ski lifts and 44 ski equipment
rental points in the mountain settlements. The dynamic de-
velopment of tourism is facilitated by a developed network
of nature reserves, including 459 objects, the most import-
ant of which are 3 national parks, 1 regional landscape park,
19 reserves of national and 49 of local importance, 329 nat-
ural monuments of local importance. The number of busi-
ness entities operating in the market of tourist services is
growing rapidly. During 2015-2020, there was a significant
increase in tour operators, the number of which increased
from 67 to 91, there are 25 tourist information centers. The
development of rural tourism in its various forms is charac-
terised by positive dynamics - green, eco- and agritourism,
weekend tourism, etc.
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Unfortunately, the ability to analyse trends in rural
tourism, its impact on the socio-economic development of
rural settlements are limited by available statistical infor-
mation that is incomplete or discrete. Therefore, the prob-
lem of assessing its dynamics of development of existing
infrastructure, material and technical base is studied based
on individual scientific approaches, sample statistical mate-
rials, passports of rural settlements, programs of socio-eco-
nomic development of communities, expert assessments.

The analysis of the received array of information
indicates the rapid development of rural tourism, which
functions as a self-employed type of entrepreneurial activity
based on personal farms and private estates of villagers to
provide tourist services. The number of rural estates pro-
viding tourist services exceeds 600 units. For comparison,
in 2018 their number was 460 units. As a result of the quan-
titative growth of business entities in the field of tourism
in the region several local tourist areas were formed with
centers in Yasinya, village Kvasy — Rakhiv district, village
Vishka, village Uzhok, village Lumshory, st. Vojvodina —
Uzhhorod district, village Pylypets, village Synevyr, village
Soimy - Khust district, village Polyana - Mukachevo district.
Their functioning indicates that a relatively new segment of
tourism entrepreneurship is being formed in rural areas of
the region - rural green tourism - as a specific form of rec-
reation based on rural estates, which is gradually becoming
a priority area of economic activity in rural areas.

The rapid development of rural tourism in its vari-
ous forms is determined by the action of many factors that
reinforce each other:

» first, the development of rural tourism in Transcarpathia
has a history. Back in the 1930s lovers of rural exotics came
to rest in the families of wealthy villagers from Prague,
Bratislava, Budapest, and other European countries [24];

* second, the implementation of the multiplier effect of
tourism entrepreneurship on the development of compatible
and interconnected areas of the economy;

» third, the importance of rural tourism for the preser-
vation and reproduction of local culture, folk customs and
traditions, social integration of rural residents, expansion
and strengthening of social ties both within the rural commu-
nity and outside it [25];

» fourth, the realisation of a positive effect of scale due
to the real ability to respond quickly and flexibly to fluctuations
in demand for tourism products in the market of tourism
services;

» fifth, the monitoring of local community development
programs carried out by researchers from Transcarpathian
Regional Centre for Socio-Economic and Humanities Re-
search of NAS of Ukraine showed that the vast majority of
communities link the prospects of their economic develop-
ment in the context of decentralisation with the development
of tourism business [26].

There are several other arguments, but the above is
enough to understand the importance of rural tourism in
community consolidation, acquisition of skills of collective
action and cooperation of rural enterprises to serve the
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tourism sphere, improving rural infrastructure, organising
cultural and artistic events, solving rural employment is-
sues, slowing down labor migration processes, reducing the
poverty of the rural population. At the same time, the analysis
of the efficiency of rural estates providing green tourism
services shows that the capacity utilisation rate is 0.17 (in
Lviv region - 0.23), the average length of stay of visitors
decreased in rural estates located in traditional rural green
tourism centers in regions from 3.4 to 2.7 days. The increase
in the actual costs of rural estates per capita (from 104.4 to
117.8 UAH) reduces the economic efficiency of their activ-
ities, which can significantly limit the development of rural
green tourism in the future [25]. The further development
of rural green tourism is also complicated by the fact that
it has less investment attractiveness for potential investors
compared to other areas of capital investment in rural areas,
including logging and agriculture. The reason for this is the
lack of strong positions of the recreational complex in the
international market of services, the need to invest much
more than other areas, and low capital turnover in this
area, and thus a longer payback period [26]. As a result, a
serious problem in the tourism sector is “inconsistency of
tourism infrastructure with the world level and modern re-
quirements of the tourism market and low-quality tourism
services, lack of favorable investment climate, leading to
underdeveloped social infrastructure, insufficient staffing,
management of the tourism industry” [27].

Given the above it becomes obvious that in the
post-industrial model of development the key problem is
the modernisation and diversification of the infrastructure
of the regional tourism market, which means “a set of mea-
sures aimed at improving and updating facilities, institutions,
organisations, communications, infrastructure, etc., bringing
them in line with requirements and standards, technical
conditions, quality indicators” [28].

In the infrastructural segment of rural settlements
of the region, the road transport infrastructure has a signifi-
cant impact on the development of tourism. An objective
analysis of the state of the road surface and transport infra-
structure shows that the implementation of the presidential
program “Large Construction” opens wide opportunities
for the development of tourism business in rural areas and
makes them logistically and investment-attractive. Significant
prospects for tourism development are opening up in con-
nection with the implementation of the Small Carpathian
Circle project, which envisages the construction of 132 km
of roads in the Zakarpattia region. Thanks to the project,
well-known tourist centers will be connected with mod-
ern road surfaces: Dyda and v. Yanoshi, Berehiv district,
village Pylypets, village Izki, village Synevyrska Polyana in
the Mizhhirya region, which will significantly reduce travel
time. The project is also important because it opens space
for intensifying interregional and international tourism ties,
as European-level roads are planned to connect the famous
resorts of the western regions of Ukraine and neighboring
European countries — Poland and Romania.

At the same time, the unsatisfactory condition of
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local roads remains an acute problem, accounting for 72.4%
of the length of public roads. The quality of the road sur-
face in the direction of mountain villages — centers of rural
green tourism, in the assessment of the local population on
a 5-point scale was distributed as follows: excellent — 3.25%
(7 settlements), good — 21.3% (46 settlements), satisfactory -
23.3% (49 settlements), unsatisfactory — 46.9% (115 settle-
ments). The high proportion of low-quality roads is a serious
barrier to “many historical monuments, numerous tourist
and recreational sites in Transcarpathia, especially in moun-
tainous areas” [29]. Due to underfunding of the need for
construction and maintenance of local roads in rural areas,
there is virtually no roadside drainage, poor road mainte-
nance in winter, no equipped car and bicycle parking lots.
The current situation requires state support for infrastructure
projects that require capital investment for the development of
the network of public roads of local importance. Especially
important is the creation of a wide direction of the highway
Yasinya (highway H-09) - Uzhok (highway H-13), change
of status, and reconstruction of the technical category of
territorial highways T-07-22 Uzhok - Pidpolozya, T-07-18
Nyzhni Vorota — Volovets - Mizhhiriya and sections of
highways T-07-020 Mizhhiriya - Kolochava - Bushtyno,
T-07-28 Kolochava — Ust-Chorna - Kalyny - Bedevlya, forest
road Lopukhiv - Yasinya. The construction and recon-
struction of these roads are essential for the development
of tourism, as they will connect all local tourist centers
of Transcarpathia into a single node. This project can be
implemented only based on public-private partnership, as
there is a high share of roads of national importance, and
the total cost of repairs is estimated at 4.580 billion UAH.
No less significant is the development and arrangement of
bicycle paths and road service facilities along highways in
Khust, Tyachiv, and Rakhiv districts. The development of
motorcycle tourism, heavy transport (jeeps, quad-bikes,
etc.) can have a significant impetus for the development
of tourism in the Bereznyanshchyna region, provided that
tourist routes are determined in a way that ensures respect
for the natural environment.

The transformation of the sectoral structure of the
economy of rural settlements in the region associated with
the priority development of tourism is radically changing
approaches to the formation of “soft” infrastructure. Today, it
is the weakest link in the infrastructure chain of the tourism
business. At the same time, the experience of many European
countries shows the strengthening of its impact not only on
tourism but also on economic growth. This term aggregates
financial, innovative, institutional, informational, socio-
cultural, and economic-legal, as well as business entities that
maintain and ensure normal living conditions and the economy,
health care, sociocultural sphere. In the tourism sector, this
is a key component of maintaining competitiveness, based
on which inter-municipal cooperation is intensified, inter-
sectoral relations, optimisation of species specialization of
tourism activities. The development of soft infrastructure
involves investing in new technologies in the tourism sector,
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the development of communication, the promotion of tourism
services to the requirements of state standards, strengthening
the interaction between business and NGOs. In the context
of decentralisation, the catalyst for the development of soft
infrastructure in rural areas is local communities, represented
by local governments. In the field of tourism business, their
task is to initiate the creation of innovation infrastructure,
“industries, services, which are a set of innovation, informa-
tion, advisory, educational, and other centers that can support
all stages of innovation” [30].

Components of rural tourism infrastructure development
in the Transcarpathian region

Based on numerous scientific studies, innovation processes
in the development of rural tourism infrastructure in the
Transcarpathian region should focus on the development
of innovation-institutional, innovation-organisational, in-
focommunicational, and security components.

The development of innovation and institutional in-
frastructure involves increasing the role of the community
council in stimulating and supporting business in the field
of tourism. This requires, along with the functioning of the
general, special, informational, regulatory infrastructure,
the formation of a local network of tourist information cen-
ters of various forms of ownership in each rural territorial
community. Their activities should ensure the transfer of
new technologies in the tourism sector, building clear re-
lationships and cooperation between business entities, ex-
change of positive experiences, transfer of new knowledge.
Support of competition, the introduction of innovations,
commercialisation of knowledge, and learning processes —
these functions are the essence of their activities.

The development of innovation and organisational
infrastructure is especially important. The research of moun-
tain territorial communities of the region in the context of
the perspective of their development in the conditions of
decentralisation showed that 23 out of 24 studied commu-
nities assigned the development of tourism as one of the
priorities. By types of tourist services, 23 communities plan to
develop green tourism, sports — 7, environmental, equestrian,
and hiking - 2 communities and only Velykobychkivska
territorial community, except for the village Meadow does
not link the prospect of economic development with tour-
ism. The high share of communities whose socio-economic
development is associated with the priority development
of tourism makes it objectively necessary to form tourism
clusters, which today are becoming an essential element of
the creative economy. Structurally, they could include fi-
nancial institutions as potential investment donors, adver-
tising agencies, travel information centers, research institu-
tions, business incubators, travel agencies. In essence, these
structures will functionally provide tourism businesses with
special skills, technologies, information, knowledge, capi-
tal, and information, which will significantly increase their
competitiveness in the market of tourism services. The most
promising in terms of resource provision in rural areas of
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the region is the organisation of clusters by specialisation:
green tourism (Khust, Tyachiv, and Rakhiv districts), health
(Mukachevo district), cognitive and ecological (Rakhiv dis-
trict), which will create a tourist and recreational product
with the introduction of SMART specialisation to develop
health tourism. Given the growing demand, the creation
of a sports cluster is promising, in particular for the use
of heavy vehicles on mountain routes (jeeps, motorcycles,
ATVs) in the Bereznyansk region. The cluster model of a
business organisation allows its participants to combine their
efforts to get an emergent effect, compared to what they would
get by operating separately. It is equally important that cluster-
ing creates the basis for the creation of an integrated tour-
ism product, which significantly improves the quality of
services and meets the needs of tourists. This is confirmed
by the activities of one of the first microclusters of ecotour-
ism “Oberig” in Ukraine, which unites 10 agro-villages and
more than 60 people (owners of agro-villages, guides, shop
owners, etc.).

An important part of rural tourism infrastructure
is its innovation and communication component. In the
conditions of formation of information society along with
traditional sources of information, the role of information
and communication technologies which have a significant
influence on the efficiency of functioning of rural tourism
essentially grows. SWOT-analysis of the development of
tourism in the region allows, with limited access to sources of
information, to identify many serious problems that hinder
the competitiveness of rural enterprises, namely:

Communication and connection

« insufficiently developed infrastructure and communi-
cations, especially to remote rural tourist centers and ter-
ritories, insufficient number of bilingual tourist signs and
route markings (out of 105 developed tourist routes only a few
of them are marked);

* non-compliance of the activity of tourist-infrastructure
centers and centers for the promotion of tourist services with
the requirements of state standards;

« insufficient information of tourists about the available
excursion, animation, and other tourist services and products;

+ weak connection of rural enterprises operating in the
field of tourism business with tour operators and travel agents,
the regional market of tourism services.

The noted weaknesses harm the development of ru-
ral tourism, as tourism is an information-dependent area,
where new technologies and means of promoting new tour-
ism products are tested. Expanding the possibilities of com-
munication for the development of rural tourism is provided
by modern infrastructure technologies — electronic and on-
line communication using digital devices. The prospects
of digital communication (e-communication) in the current
conditions open rural businesses access to the Internet,
without which today it is almost impossible to carry out
tourism activities. Consumers of the tourism market feel the
need for information (detailed description, photos, reviews),
which cannot satisty either the print media or, moreover,
such media like television and radio. Of particular interest
in the organisation of rural tourism are the following forms
of Internet use (Fig. 1):

Advertising and promotion of tourist products

Marketing researches

Electronic presentation of the company
and its tourism product

Use of booking and reservation systems

Independent formation of the tour

Obtaining up-to-date information on tariffs and prices

for tourist services, using the Internet for settlements

Figure 1. Forms of using the Internet in the process of organising rural tourism

According to the above, it is obvious that such factors
as the development of the Internet in rural areas, its quality
functioning, increasing the number of Internet users today
are among the most important prerequisites that will determine
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the vector of rural tourism in the region. The growing de-
mand for active tourism - water, mountain, hiking, skiing,
speleology, quad biking, jeeps, motorcycles, etc. — requires
the development of security infrastructure. This is because
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active tourism involves tourists in the natural environment,
usually remote from rural settlements, which does not ex-
clude the danger and threats to their health.

Ensuring safety standards and norms on active tourist
routes requires a comprehensive approach to its solution.
On the one hand, this requires improving the general culture
of tourists and promoting safety and a culture of safe routes.
This is achieved through improved information support, in
particular:

« issue of special methodological literature on the tech-
nique of passing routes;

* conducting interviews and briefings with tourists on
environmental safety;

« issue of cartographic and information material, reflecting
possible obstacles, marked routes, shelters, medical care points.

On the other hand, no less important task is to en-
sure the safety of tourists in rural estates, summer houses,
bases, campsites. This requires local governments to mon-
itor compliance with building codes and regulations in the

Diversification and
modernisation

Improvement and
development of tourist
infrastructure of the village

Sociomental
modernisation

design and construction of tourist facilities, safety require-
ments for maintenance of buildings, structures, and equip-
ment established by regulations, guarantee the personal
safety of tourists and the safety of their property. Equally
important issues related to tourist safety are the uniform
placement of rescue teams in rural settlements and the organ-
isation of rescue centers in places of mass tourism, which
must have proper communication with all actors in the
community and the region. The outlined range of problems
related to the provision of real assistance to tourists in the
event of an emergency will create a highly effective security
system in any emergency.

Thus, the development of “soft” infrastructure, in
particular, its important links such as innovation-institu-
tional, organisational, information-communication, and secu-
rity can diversify and modernise the tourist infrastructure
of the village, create an integrated tourism product, imple-
mentation of the multiplier effect on socio-economic de-
velopment of rural settlements (Fig. 2).

Intensification of structural processes
in the tourism sector

Increasing the competitiveness
and quality of the tourist product

Meeting the needs of tourists by expanding
the package of services to create an
integrated tourism product

Implementation of the multiplier effect on
the development of general and functional
infrastructures

Development of new institutional links
of tourist infrastructure (clusters,
destinations, agglomerations)

Sustainable development

of rural areas

Improving the quality of human capital

Growth of entrepreneurial activity
on an axiological basis

Intellectualisation of employment
in the field of tourism business

Transformation of the mentality of rural
entrepreneurs

Investment in human development

Figure 2. Algorithm of influence of diversification and modernisation of infrastructure of the market of tourist services
on social and economic development of rural settlements

Source: authors' own development
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Thus, the innovation component becomes the defin-
ing dominant of the process of modernisation of rural in-
frastructure of the tourist services market, as it can have a
direct impact on the intensification of structural processes
in tourism, ensure high-quality tourism services, offer an
integrated tourism product, form new institutional infra-
structure links, agglomerations, innovation centers, etc.

Under the influence of these processes, there is a pro-
found transformation in the development of the human
capital of the village, which acts as a strategic resource and
a factor in the socio-economic growth of tourist destina-
tions, ensuring a careful attitude to the use of tourist loca-
tions. Hence, the profound changes in the mental and psy-
chological attitudes of rural society, the formation of which
is carried out on axiological principles, which open space
for cultivating a system of values, in particular in business - the
need for self-development, skills management, and market-
ing, creativity, strengthening local entities. Of course, it is
almost impossible to solve this complex problem by rural
communities, which requires state support for infrastruc-
ture projects that require significant capital investment,
public investment in science, new technologies, innovation,

entrepreneurship, human capital, education, health care,
i.e., those areas that are organically related to tourism [31].

Conclusions

The analysis of the main functions implemented by infra-
structure units in conjunction with the local-specific nature
of the subregional markets of rural tourism services indicates
that the tourism infrastructure has a clear network nature,
as it organically interacts with social and socio-cultural,
takes an active part in the creation of a tourist product, and
ensures the effective operation of all economic entities. This
leads to an important conclusion, the essence of which is
the need to develop infrastructure comprehensively, as it is
a complex subsystem of the rural economy in which all links
are correlated. A comprehensive assessment of the level of
dynamics of its development should be carried out to study
the existing problems of each infrastructure facility and take
preventive measures to optimise their activities. The eco-
nomic essence of rural infrastructure is that the higher the
level of its development, the more attractive it is for invest-
ment, innovation, the attraction of highly qualified workers
in the field of tourism.
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Cinbcbkuit Typusm: amesepcudikalin i MogepHisauisa TypucTUYHOI iHPpaCcTPYKTYypU
(na maTepianax 3akapnaTcbKoi o6nacTi)

Muxasino IBaHoBud lliTionny, AHacTacis €BreHiBHa ®eep

MykaydiBCbKkuUil fepxxaBHuU yHiBepcuteT
89600, Byn. Yxxropogcbka, 26, M. MykayeBo, YkpaiHa

AHoTaLif. Y cyyacHMX yMOBaX OHIUM i3 IepClIeKTUBHUX HaNIPAMIB AyBepcudikalil cinbcbkol eKOHOMIKY B 3aKapIaTChKil
o6racTi € MBUAKWUI PO3BUTOK CiIbCBKOTO TypusMy. LIboMy 3HaYHO CIpUAE 30CepeKeHHA B CIIbCHKIll MicIeBOCTi
YHiKa/TbHUX IPUPOLO-KIiMaTUIHNX, iCTOPUKO-KY/IBTYpHUX i HalliOHaTbHO-€THIYHUX pecypciB. BifHeceHHA TypucTUYHOL
cdepn 10 OFHOTO 3 BOXKIMBUX IIPiOpUTETIB PO3BUTKY CIMbCHKOI €KOHOMIKM B YMOBaX JelieHTpatisalil akTuBi3yBaio
HAyKOBi IOIIYKM ITOCTII)KEHHSA OCHOBHMX TeHIEHILIN (YHKIIOHYBaHHA CIIbCBKUX JIOKQJIBHUX TYPUCTUYHVUX PUHKIB,
eeKTUBHICTh BUKOPUCTAHHS TYyPUCTMYHO-PEKpealliiiHNX pecypciB, piBeHb PO3BUTKY TypUCTUYHOI iHpacTpyKTypH,
AKiCHe QYHKIIIOHYBaHHA AKOI CTBOPIOE MOXX/IVBICTD HalaHHA iHTETPOBAHOTO TYPUCTIYHOTO MIPOAYKTY 3 METOIO 3a/JOBO/ICHHS
norpe6 TypuctiB. MeTolo HaykoBOI poOOTM € aHai3 Ta OLIHKA PiBHA PO3BUTKY (YHKI[iOHa/JIbHOI TYpPUCTUYHOI
inppacTpykTypu Ta ii BIUIUB Ha eeKTUBHICTh (YHKIIOHYBAaHHS JIOKAJIbHUX CIIBCBKUX TYPUCTUYHUX PUHKIB, AKICTD
HaflaHMX TYPUCTMYHMUX IIOCIYT Ta OKPEC/IeHHA NePCIeKTUBHUX HampAMIB ii po3sBUTKy. BigmosigHo [0 mocTaBieHOl
MEeT! y CTaTTi 3Ha4YHA yBara IpWUJiZeHa aHaji3y HAsABHOI MePEXi 03J0pOBYO-KYPOPTHUX, TYPUCTUYHO-PEKPEALiTHAX
00’eKTiB, AKi CTAaHOBJLATH MaTepia/IbHO-TeXHIUHY 6a3y Ta iH(pacTpyKTypy Typusmy. BpaxoByroun Te, 10 Hali6i/1bII MacOBUM
BUJIOM TYPUCTUYHOIL [iA/NbHOCTI B perioHi € CiIbCbKMil 3e/IeHNIT Typu3M, B poOOTi 3°ACOBaHO OCHOBHI YMHHUKY, AKi
TeTepMiHyIOTb JIOTO MIBMAKNUI PO3BUTOK. JHAYHA yBara IpH/i/leHa aHATi3y YMHHMKIB, AKi HETaTMBHO BIUIMBAIOTb Ha
PO3BUTOK TYpUCTUYHOI iHppacTpykTypu. JoBefeHo, 110 HAJIC/IA0IIO0 TaHKOIO B iHPPacTPyKTypHOMY JIAaHIIOTY PUHKY
TYPUCTIYHNX IOCTIYT € PiBeHb PO3BUTKY «M sKOI» (soft) iHppacTpykTypn. OKpecieHo IepClIeKTUBHI HAIPsAMY PO3BUTKY
«M’AKOI» 1HQPACTPYKTYpM CilMbCHKOTO TYpPHU3MY, 30CEpeNMBINN yBary Ha PO3BUTKY iHHOBaIilfHO-iHCTMTYIIiIHOI,
inHOBallilIHO-OpraHisaniiyoi, iHpopManiiiHO-KOMyHIKaTUBHOI Ta 6e3MeKoBOI CKIANoBUX. [I0BEIEHO, MO PO3BUTOK
«M’SIKOI» TYPUCTUYHOI iHPpacTPyKTypH € BXIMBIM HalpsAMOM auBepcudikaliil Ta MofepHisanii citbcbkoi eKOHOMIKIL,
IO B CYKYITHOCTI 3 COLIIOMEHTa/IbHOIO MOJIePHI3alli€l0 3[jaTHi 3a0e3IeunTy CTaInil PO3BUTOK CUTBCBKIIX TePUTOPiil 3aKapIIaTTs

KntoyoBi crnoBa: 3eeHnit TypusM, «M siKa» iHppacTpyKTypa, TepuTOpiaNbHi rpoMany, MofepHisanis, gusepcudikanis,
JeleHTpasTi3anisa
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Introduction

An overview of the financial sector has always been im-
portant for the analysis of a national economy that has the
real (goods and services markets) and, in particular, the
financial sector interacting closely [1]. According to many
academic economists, the foreign currency market is one
of the most important macroeconomic indicators, which has
a major impact on a range of economic processes [2]. Over
time, this role is only increasing. Nowadays, the foreign
currency market and its functions are an integral part of the
financial market [3]. This is primarily due to globalisation
processes in the world, as well as some political processes
and even modifications in the form of currencies as such. The
stability of the national currency is important for a healthy
relationship with foreign partners. Therein lies the relevance
of the research.

For Ukraine, as a developing country win economy
in transition, it is important to support its national currency,
the hryvnia, as the currency exchange rate is of great impor-
tance in the improvement of currency relations as well as in
the formation and regulation of a normal foreign currency
market [4]. This support can be provided through various
instruments, including direct interventions by the National
Bank of Ukraine (NBU). Nevertheless, the hryvnia is a rela-
tively volatile and unstable currency, which exchange rate,
especially in the past, was very similar to that of the ruble,
which was due to the significant amount of ties that remained
between the countries since the existence of the Union of
Soviet Socialist Republics (hereinafter, the USSR). Now the
trend is not so pronounced. Nevertheless, with all the attempts
to diversify the economy, Russia still takes a large share of the
country’s exports and imports.

Throughout its history, the Ukrainian currency has
continually devalued. For example, at the time of the currency’s
introduction, the dollar exchange rate was 1.76 hryvnia and
held for some time in front of the 2-hryvnia mark. However,
by 2000, the rate reached 5 hryvnias per dollar, by 2008 —
8 hryvnia, by 2014 to 16 hryvnia, and 2015 to 26 hryvnia.
Currently, the rate fluctuates within the range of 26 to
28 hryvnia per dollar. Such instability was caused not only
by problems within the country but also by the global crises,
which, due to the openness of the Ukrainian economy, like
many other post-Soviet countries, severely affected both
the economic situation in the country as a whole and the
exchange rate. According to some international organisations,
the currency will stay in the same range and slowly devalu-
ate towards the 30 hryvnias per dollar point. The Ukrainian
budget for 2022 projects the exchange rate to be around
28.6-28.7 hryvnia per dollar [5]. In fact, such a gradual and
projected rate depreciation could have some kind of posi-
tive impact on economic development through increased
exporters’ revenues.

Although the currency exchange rate is influenced
by many factors, the determining factor in its formation
belongs to the market [6]. It has already been described in
the abstract that in Ukraine the fluctuations of the dollar
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exchange rate are seasonal, which will be shown and de-
scribed in more detail in the paper itself. However, it is also
important to note that other factors, such as the issuance of
domestic government loans bonds, affect the exchange rate
too. They are issued every Tuesday, which leads to currency
strengthening. At the moment, Ukrainian securities are quite
attractive for foreign investors in terms of profitability, which
also has an impact on the hryvnia strengthening [7].

Thus, the paper aims to analyse the dynamics of the
Ukrainian currency exchange rate, based on seasonality factors
and demand for domestic government loans bonds. The
object of the study is the hryvnia/euro and hryvnia/dollar
exchange rates over the last few years. The novelty of the paper
lies in the absence of such an analysis of Ukrainian national
currency exchange rates in modern economic literature.

Materials and Methods

The methodology of the article is based on statistical research
methods, as the paper itself is an analysis of the dynamics
of exchange rates in Ukraine over the past 5 years. The pa-
per uses empirical statistical data, as well as the statistical
calculations supported by tables and graphs, on the basis
of which conclusions are drawn about the interaction of factors.
In addition, theoretical research methods are applied to
analyse the data not only on the statistical side but also their
economic interpretation. In particular, based on theoretical
conclusions about the factors which influence currency ex-
change rates, statistical analysis was carried out to empirically
confirm the relationship between the factors. In the course
of this study, numerous scientific papers, reports, documents,
and other publications were analysed. The currency market
of Ukraine was researched and the latest news related to
its functioning was studied. The research method applied:
historical; abstract-logical; statistical methods (modelling,
forecasting, statistical observation, graphical method); mono-
graphic method, abstraction.

There are a large number of theories and approaches
to currency exchange rate formation in modern economic
thought [8]. To conduct a statistical study on the effect of
seasonality on the exchange rate of the hryvnia, an adap-
tive model was used, which met this objective better than
a multiplicative model. The results were the most plausible
and realistic, which is most likely due to the inconstant dif-
ferences in seasonal deviations of currency exchange rates.
The most frequently used statistical techniques in the paper
were non-linear regression analysis and correlation analysis.
Regression was chosen due to its ease of understanding and
versatility. For the most part, there was no clear relationship
between the factors, even though it should have existed
from the theoretical point of view. The fact is that there
was mostly a non-linear relationship between the factors,
namely hyperbolic rather than linear, which was the reason
for the non-linear regression analysis. Correlation analysis
is also widely used for the same purpose (confirming factor
relationships). Many graphs and tables are included in the
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article in order to clearly show the described and induced
relationships. Other analysis methods such as fundamental
and technical analysis can also be used, but will not be applied
in the course of this study [9].

The research on this topic was conducted in three
stages. The first stage involved a general analysis of the
hryvnia: its volatility, the influence of the National Bank of
Ukraine (NBU) on its exchange rate, and recent trends in
the exchange rate influenced by changes in the price of cer-
tain resources, etc. The second stage provides an analysis of
currency seasonality with several currency pairs, the dollar,
the euro, the yen, the zloty and the ruble; it shows which
currencies demonstrates stronger seasonal variations and
which has weaker seasonality and what it is associated with. In
addition, the impact of a country’s exports and imports in
different months on the currency exchange rate and its sea-
sonality is shown. The third stage demonstrates the impact
of the demand for domestic government loans bonds on the
currency exchange rate, as well as the effect of changes in
average domestic government loans bond rates on the exchange
rate. The conclusions on the impact of the analysed factors
on foreign currency exchange rates in Ukraine are provided
at the end of the study.

Results and Discussion

As mentioned above, the hryvnia is a very volatile currency,
with a monthly standard deviation of 1.14 UAH, or roughly
4% of its value over the past five years (the numbers relate
the hryvnia/dollar, as compared to 0.002 in euro/dollar,
which is roughly 0.18% of the average value for the study
period). Furthermore, it is a currency of a country with an
unstable transition economy, which makes Ukraine less

attractive for investments. This is also one of the reasons for
the relatively high rates of domestic government loans bonds
in the country and the increased demand for them in particular.

The NBU plays an important role in the pricing of
the hryvnia as it directly purchases or sells currency on
the currency market to keep it within certain price limits
to meet long-term and short-term government objectives.
In addition, the NBU hinders currency volatility to a cer-
tain extent and is a kind of guarantee for investors due to
its influence on currency fluctuations. Such NBU actions also
increase the investment attractiveness of the country as it
makes future investors’ returns on Ukrainian securities more
predictable, and thus, more favourable in their eyes. It is
important to mention the Ukrainian currency market itself
which, as already mentioned, is partly regulated and rela-
tively small having on average about 400-500 million dollars
traded per day [10].

Nevertheless, during the COVID-19 crisis, the Ukrainian
currency started to strengthen. The main reason for this is
the booming prices of some raw materials, which are the
main export component of the country. A good harvest in
2020 and even better in 2021 (compared to 2020, in 2021
16.4% more wheat was harvested, 40% more barley, 35.5%
more soybeans, etc) [11]. However, in 2021, due to the un-
stable political situation and the energy crisis caused by
high energy prices in preparation for winter, the national
currency could not gain as much strength as in 2020 and
lost some ground. In addition to agricultural crops, steel,
which is also an important export crop for the country,
rose significantly in value. Figure 1 and 2 below show price
charts for steel, wheat, and soybeans in dollars and growth
percentages.
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Figure 1. Coil steel, soybeans, and
Source: compiled by the author based on data from [12]
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Figure 2. Coil steel, soybeans, and wheat prices from 2015 to 2021, %

Source: compiled by the author based on data from [12]

Such price increases (especially for steel, which
amounted to almost 400%) could not help but affect the
hryvnia. Overall, a significant strengthening of the hryvnia
in 2020 can be observed. A non-linear relationship has been
found between the price of commodities, and the hryvnia
exchange rate using regression analysis, namely a hyperbolic
relationship in which the function values were significant at
a significance level of 0.05 Thus, the price of wheat should
explain 8.3% of hryvnia-dollar exchange rate variation,
soybeans — 10.6%, and for steel — 11.4%, although, in reality,
those values could be lower if absolutely all factors affecting
the exchange rate are taken into account. Nevertheless, the
prices of Ukraine’s main export crops have a clear and serious

impact on the currency. To begin with, in most developed
markets, agents are aware of the presence of seasonality in
the markets and try to get rid of this factor, smoothing the
dynamics of exchange rates to get more clear and correct
price signals [13]. Thus, the absence of seasonality is im-
portant primarily for macroeconomists, in order to better
analyse the situation in the country. In general, seasonality is
absent only in very efficient markets, but not always either.
In Ukraine, however, the seasonality factor plays a certain
role, which can be seen in the graph but can also be con-
firmed statistically. A graph of the hryvnia/dollar exchange
rate from 2016 to November 2021 is shown below (Fig. 3).
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Figure 3. Hryvnia/dollar exchange rate from 2016 to November 2021

Source: compiled by the author based on data from [14]

Figure 3 shows that the hryvnia starts to weaken
during winter, which is associated with the start of the heat-
ing season, and vice versa, it becomes stronger closer to
spring and summer. However, in order to more accurately
and clearly detect the seasonality of the hryvnia exchange
rate, a time series model was built. The Adaptive model was
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chosen, as it provides the best accuracy and the highest R
value, i.e., the model of the biggest significance. For this
purpose, annual (12 months) moving averages and trend
lines were drawn on the hryvnia graph. A graph with these
additional lines describing the hryvnia-dollar exchange rate

chart is demonstrated below (Fig. 4).
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Figure 4. Trend lines and moving averages on the hryvnia-dollar exchange rate graph 2016-2021

Source: compiled by the author based on data from [14]

Two polynomial trend lines are marked on the graph:
of the fifth and sixth-degree, but neither of them describes
the possible future exchange rate of the hryvnia well enough.
Although the polynomial curve of the sixth degree has an
R? value above 0.91, its predicted values are difficult to be-
lieve, so it is obviously impossible to use only one seasonal
indicator to predict the dollar exchange rate. Nevertheless,
the following calculation will show that it does occur. The
adaptive model has the form (1):

Yt’: Tt+St+Et ( 1 )

In this formula Y, is the final value, T, is the trend
value, S, is the seasonality factor, E, is the random factor.
Since Y, and T, are known, S +E, can be found. To do this,
the difference between the actual value of the exchange rate
and the moving average for each of the selected months
should be found, as well as the average value of these devi-
ations. In fact, we get the value of S +E, but for simplicity,
we can assume that the value of the random factor is 0, as
from time to time it acquires positive and negative values
respectively and levels out. Table 1 shows the calculating
process of this indicator.

Table 1. Calculation of seasonality factor impact on the hryvnia-dollar exchange rate, UAH

Feb.

August  Sep. Oct.

2016 0.21 2.07 1.73 0.67 -0.01 -0.48 -086 -0.75 0.40 -0.19  -0.35 0.05
2017 0.90 0.71 0.67 0.49 -0.02 -043 -068 -1.07 -0.58 0.02 0.11 0.93
2018 1.83 0.47 -0.52 -086 -095 -099 -0.78 0.33 1.02 0.90 0.67 0.51
2019 0.61 0.01 -0.05 0.18 0.04 0.48 0.06 -0.18 -0.53 -049 -097 -1.75
2020 -1.31 -1.00 0.59 1.12 0.40 -0.06 0.18 0.09 0.35 0.61 0.53 0.33

2021 0.37 0.07 0.06 0.33 X X X X X X X
Amount  2.60 2.33 2.47 1.93 -0.54 -1.00 -2.07 -1.59 0.66 0.85 0.00 0.08
S, 0.43 0.39 0.41 0.32 -0.11 -0.30 -0.41 -0.32 0.13 0.17 0.00 0.02

Source: compiled by the author based on data from [14]

A positive S, value indicates that the actual value in
a given period is higher than the moving average, while a
negative value indicates a correspondingly lower value of
the actual exchange rate from the average. Table 1 demon-
strates that the cold months — January, February, March,
and April have positive St value steadily, while the warm
months — May, June, July, and August have negative values.
Although this model is not comprehensive and complex
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enough to determine the exact values of the impact of the
seasonality factor on the Ukrainian hryvnia, it shows that
this factor does exist and affects the exchange rate of the
hryvnia.

The same method was used to analyse the effect
of seasonality on the hryvnia and the euro. Below are the
graphs (Fig. 5, 6) of the hryvnia/euro exchange rate with and
without averages and trend lines, respectively.
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Figure 5. Hryvnia to the euro exchange rate from 2016 to October 2021
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As can be seen, the trend line has also turned out
to be polynomial to degree 6. Such lines best describe the
movements of all hryvnia currency pairs over the study pe-
riod. Figure 5 and Figure 6 included below show that the
movements of the hryvnia-dollar exchange rate and the

Figure 6. Trend lines and moving averages on the hryvnia/euro exchange rate graph for 2016-2021

Table 2. Calculation of seasonality effects on the hryvnia exchange rate against the dollar

hryvnia-euro exchange rate are quite similar externally (there
is indeed a high correlation between them, 0.868). However,
the movement of the euro to hryvnia is not difficult to model.
Table 2 below also provides a calculation of the S, values:

Month
Apr. June July

2016 -0.33 2.33 1.85 1.34 0.51 -0.10  -0.90 -0.36 1.04 0.05 -0.64  -0.87
2017 0.16 -0.02 -017 -0.41 -0.28 -0.54 -0.41 -0.45 0.04 0.05 -0.23 0.89
2018 2.82 1.70 0.47 0.00 -1.18  -1.53 -1.20  -0.05 1.30 0.91 0.48 0.46
2019 0.75 0.01 -0.05 0.10 -0.10 0.71 0.17 -0.28 -0.87 -0.67 -1.08 -1.83
2020 -1.34  -1.57 0.32 0.27 -0.66  -0.41 0.11 0.83 0.84 0.87 0.66 1.14

2021 1.11 0.47 -0.03 0.34 X X X X X X X X
Amount  3.16 2.93 2.40 1.65 -1.72 187 223 -0.31 2.35 1.20 -0.81 -0.20
S, 0.53 0.49 0.40 0.27 -0.34 -0.37 -045 -0.06 0.47 0.24 -0.16  -0.04

Source: compiled by the author based on data from [14]
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As we can see, a certain seasonality is observed in

show the graphs of other currency pairs for the same period,
this currency pair as well. Figure 7, 8, and 9 included below

namely yen/hryvnia, zloty/hryvnia as well as ruble/hryvnia:
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Figure 7. Trend lines and moving averages on the hryvnia/yen exchange rate graph in 2016-2021
Source: compiled by the author based on data from [14]
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Figure 8. Trend lines and moving averages on the hryvnia/zloty exchange rate chart for 2016-2021
Source: compiled by the author based on data from [14]
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Figure 9. Trend lines and moving averages on the hryvnia/ruble exchange rate chart in 2016-2021
Source: compiled by the author based on data from [14]
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A certain seasonality was found in all of these currency  inflows from Ukrainian migrants in Poland. Moreover, we
pairs, as shown in the following Table 3. can notice that the two currencies most exposed to seasonal-

In order to estimate which of the currencies is affected ity are relatively less developed countries and more open in
by seasonality more, average seasonal deviations and their ~ terms of foreign trade (their export and import quotas are
share to the average exchange rate were calculated. Thus, higher). Also, the charts show that the unstable exchange
a value of 0.92% was obtained for the dollar, 1.08% for the  rate of the ruble is different from that of the other currencies.
euro, 0.77% for the yen, 1.58% for the zloty, and 1.33% for  This is also confirmed by the correlation values between the
the ruble. Therefore, the most seasonally exposed pairisthe  currencies, which are provided in Table 4.
zloty/hryvnia, which can be explained by seasonal currency

Table 3. Calculation of seasonality effects on hryvnia against yen, zloty, and rouble for 2016-2021 in nominal terms

. Month
Indicator

May June July Aug. Sen. Oct. Nov.
S (yen) 0.022 0.029 0.033 0.036 -0.004 -0.005 -0.030 -0.003 0.025 0.004 -0.019 -0.059

S, (zloty) 0.412 0.119 0.062 0.040 -0.083 -0.108 -0.140 -0.059 0.027 -0.028 -0.085 -0.119
S, (ruble) 0.008 0.008 0.006 0.004 0.000 0.001 0.000 -0.016 -0.011 -0.003 -0.005 -0.003
Source: compiled by the author based on data from [14]

Table 4. Correlation between currency pairs in 2016-2021

Yen Zloty Ruble Dollar Euro

Yen 1 0.578 -0.007 0.822 0.794

Zloty 0.578 1 0.404 0.655 0.818

Ruble -0.007 0.404 1 0.166 0.130

Dollar 0.822 0.655 0.166 1 0.868
Euro 0.794 0.818 0.130 0.868 1

Source: compiled by the author based on data from [14]

Indeed, the hryvnia/dollar pair has the lowest cor-  to a gradual weakening in the long term. This has to do with
relation with the other currencies, mostly non-significant,  the fact that Ukraine needs to borrow foreign currency to
which indicates the peculiarity and distinctiveness in the  buy essential imports, as its currency is not an international
pricing of this currency pair. To assess the seasonality of the  one. Countries such as the USA, Japan, or EU countries do
currency, it is important to cite the country’s exports and  not borrow money to support their foreign trade because
imports, which have already been discussed above, as they  their currencies are freely tradable at currency markets, which
largely determine the seasonality of the currency. It is im-  is not the case with Ukraine. Figure 10 included below pro-
portant to note that Ukraine is, basically, a country with a  vides a graph of Ukraine’s monthly exports and imports, as
negative foreign trade balance, which pushes the currency  well as its trade deficit, for 2016-2020.
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Figure 10. Ukraine's exports, imports, and trade deficit from 2016 to 2020, billion USD
Source: compiled by the author based on data from [15]
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The seasonality of Ukraine’s foreign trade is also
shown in Table 5 below, which provides a breakdown of

the calculated seasonality of exports, imports, and trade
balance.

Table 5. Values calculations of seasonality effects on the hryvnia to dollar exchange rate

Indicator

Month

Feb. March

April
S, (export) -262.17 -192.57 233.06 -34.17

May

June
-50.00 -340.53 -150.20 43.77

July Aug. Sen. Oct. Nov.

-13.33  194.01 292.02 164.08

S, (import) -654.27 -171.44 173.61 -495.57 -323.39 -314.16 80.90

109.78 199.97 519.14 319.55 372.14

S, (balance) 392.11

-21.14 59.45 461.40 273.38 -26.37 -231.10 -66.01

-213.30 -325.14 -27.53 -208.06

Source: compiled by the author based on data from [15]

The Table 5 demonstrates that the seasonal values of
the foreign trade balance are similar in their movements to
the seasonal values of exchange rates. Indeed, there is an in-
significant correlation between the values of seasonal devi-
ation of foreign trade balance and the dollar exchange rate
with a value of 0.37, for the yen — 0.48, for the zloty — 0.54,
and the ruble — 0.5. This may be evidence of the influence
of foreign trade balance on the rates of these currencies and
be the main reason for its seasonality (the correlation value
was too low for the euro).

Bonds and the currency exchange rate are theoreti-

for this is that in order to buy government securities, non-
residents must exchange currency for hryvnias. In other words,
the more government sells its debt securities, the higher the
demand for the currency is and the stronger it becomes.
Conversely, exchange rate risk is a key determinant of sovereign
bond yields [16]. Thus, currency exchange rate appreciation
weakens the financial position of developing countries (includ-
ing Ukraine) and increases bond rates [17]. However, when
analysing the impact of domestic government loans bonds
on the hryvnia, quite different results were obtained. Below
there is a graph of monthly primary sales of domestic govern-

cally linked, as when demand for government loans bonds

ment loans bonds in the local currency from 2016 to 2021
increases, the national currency must strengthen. The reason

(Fig. 11) and Table 6 with correlation values of demand for it.
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Figure 11. Primary sales amounts of domestic government loans bonds in Ukraine from 2016 to 2021, billion UAH
Source: compiled by the author based on data from [14]

Table 6. Correlation values of domestic government loans bonds demand and exchange rate

Correlation value

Year
Dollar Euro
2016 0.212 -0.289
2017 0.346 0.152
2018 0.145 0.214
2019 0.307 0.314
2020 0.288 0.411
2021 0.167 0.101
2016-2021 0.164 0.106

Source: compiled by the author based on data from [14]
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Therefore, according to Table 6, the correlation be-
tween the demand for domestic government loans bonds
and the exchange rate was very low and positive, although,
in theory, it should have been negative, since, as described
above, an increase in demand for domestic government
loans bonds should be supported by a strengthening of the
currency. In addition, such correlation Graphs should not
be taken into account and can be considered random. This
was also confirmed by regression analysis, where R* values

were at or below 0.05 in all cases. The same results were
obtained when analysing not only hryvnia-denominated
domestic government loans bonds but also when analysing
all government securities, including those in dollars and
euros. Moreover, no significant correlation was found be-
tween bond rates and exchange rates. Figure 12 the Table 7
below, respectively, show the average monthly government
bond rates from 2016 to 2021 and the correlation between the
exchange rate and the domestic government loans bonds rates.
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Figure 12. Government bonds rates from 2016 to 2021, %

Table 7. Correlation values of government bonds rates and exchange rates

o Correlation
Dollar
2016 0.246 -0.464
2017 -0.284 -0.666
2018 0.436 0.329
2019 0.962 0.252
2020 -0.155 0.401
2021 -0.534 -0.244
2016-2021 0.011 0.028

Source: author’s devising

This suggests that the impact of the demand for
government bonds on the exchange rate in the country has
very little if any, impact. Most likely the reason for this is
that the government itself chooses the number of govern-
ment bonds it issues and increases the demand for them
by increasing the interest rate (which is confirmed by the
existing negative correlation of -0.35 between interest rates
and sales of hryvnia securities). In this way, it issues more
securities when there is a need to finance various projects
and tasks. It is quite possible that at the time of the largest
government bond issuance the exchange rate has already
been appreciating and, as one of the measures to prevent
this increase, the government raises the bond rates and is-
sues a larger number of bonds. Thus, the effect of the bond
issuance remains unnoticed or levels within a month, as
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other factors, including political instability, play an excessive
role in the country.

Therefore, the paper examined the influences on
exchange rates of several factors, including seasonality, prices
of the country’s main export resources, and bonds demand.
The study traced the presence of seasonality in all of the
examined hryvnia exchange rates (in some it had more in-
fluence, in some less), which is consistent with the research
of other authors, who also found the seasonality of the
hryvnia [18]. Moreover, the seasonality factor is found not
only in the exchange rate but also in the growth of GDP
and other economic indicators [19]. All this points to the
strong dependence of the Ukrainian economy on external
seasonal factors and the low efficiency of the economy and
markets. Thus, Ukraine needs to diversify its main export
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crops, develop new industries that can become a part of
Ukraine’s global specialisation, and make it more resilient
to the price of external resources.

The development of domestic bond markets is also
important for the development of the state, which has been
confirmed by the example of Latin American countries. They
have thus been able to reduce dollar-denominated debt, re-
duce the factors that influence currency inefficiencies, and
move towards longer maturities of domestic debt, lower in-
terest rates, and refinancing risks [20-21]. The securities
mar-ket, in general, is not very developed in Ukraine,
especially the share market. However, both domestic and
corporate bonds are mainly in demand by foreign
investors looking for profits and some domestic ones.
While other authors have been able to find some
correlations between rates on government bonds and the
exchange rate, this has not been achieved within the scope
of this paper and using available research methods. This
could also be due to the inefficiency of the Ukrainian
economy or other reasons. In any case, the question of the
impact of government bonds on exchange rates needs
further consideration.

Conclusions

The article analysed exchange rates in Ukraine from different
angles. The main researched factors were the demand for
government bonds and seasonality. In the course of the
study, it was found that there is a seasonality factor in all
hryvnia currency pairs, which affects the exchange rate: in
winter the hryvnia exchange rate is consistently above the

annual average curve, while in warmer periods it is lower.
This is most likely due to the relatively low efficiency of the
Ukrainian currency market, as this factor is absent (or al-
most absent) in more widely spread and traded pairs, such
as euro/dollar. Seasonality is most pronounced in pairs of
hryvnia with the ruble and zloty; the most likely reasons
for this are that they are currencies of comparatively less
developed countries than currencies of other comparable
countries (US, Japan, and EU countries). It is also because
foreign trade with these states has a more pronounced sea-
sonal character: in the case of Russia, it is forced gas supplies,
and with Poland, it is seasonal incomes of labour migrants.

In addition, other factors such as the price of certain
resources were analysed. Wheat, steel, and soya were chosen
for the analysis as they are among the major crops exported
by the country. A significant hyperbolic regression relation-
ship was found between the prices of these resources and
the exchange rate, which empirically and statistically con-
firms the impact of these factors on the exchange rate. At
the same time, when using this model, no similar evidence
was found for the demand side of the country’s government
bonds, either from the analysis of government bond sales
or from movements in interest rates. Possible theories for
the absence of this relationship, which should exist from a
theoretical point of view, have been described in the paper.
It can be concluded that for Ukraine, the most important
factors that influence the exchange rate are the successful
trade policy of the government, which in turn depends to
a large extent on resource prices.
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"HepHiBeLbKuii TOProBesibHO-eKOHOMIYHUM IHCTUTYT
KuiBcbKoOro HayioHaslbHOro TOproBesibHO-eKOHOMIYHOIO yHIBEpCUTETY
58002, LleHTpasnbHa naowa, 7, M. YepHiBUi, YkpaiHa

2YHiBepcutet [enaBepa
DE 19716, South College Ave., 210, M. Hbtoapk, CrionyyeHi LLiTatn AMepukun

AHoTaLif. AKTya/lbHICTh HAYKOBOI CTATTi IO/IATAa€ B OOIPYHTYBaHHI Ba>KIMBOCTI POJIi BaIIOTHUX KYPCiB /1A HaJiilHOTO
(yHKIIOHYBaHHA eKOHOMIKM KpaiHyu. MeTolo cTaTTi € aHali3 AMHAMIKM KypciB iHO3eMHOI Ba/lIOTH, IIepeBaXKHO Joapa
Ta €BpO, B YKpaiHi 3 ypaxyBaHHAM (aKTOpiB CE30HHOCTI Ta IOIUTY Ha JiepXKaBHi o6miranil. OCHOBHMMM MeTOHaMu,
BUKOPUCTAaHNMU B pOOOTI, € CTATUCTUYHI Ta eMIIiPUIHI METOMY JOCTIIPKEHHs, 30KpeMa MOJielIIoBaHHs1. BusHaueHo, 110 B
YkpaiHi 0c061MBO Ba>X/IUBY POJIb Bifiirpa€ eKCIOPT CUPOBVHI, IIePeBaXKHO CTaJl, Ta PI3HOMAHITHUX CITbCBKOTOCIIOTAPChKIUX
KY/IBTYP, TaKMX AK INIIEHNUIIS, KYKYPYA3a, COHALIHMKOBA OIisd, COsI TOLNO. 3’ AICOBAHO, 110 3a3Ha4YeHi KONMBaHHA eKCIIOPTY
€ OJIHI€I0 3 IPYYUH Ce30HHOCTI BaJIIOTY, ajle He €AMHOIO0 Y OCHOBHOIO NPpUYMHOI0. OCKi/IbKY Ha OOMIHHUI KypC CUIBHO
BIUIMBAIOTh 1IiHM Ha HaTy, ra3 Ta iHII eHeproHocii, AKi HOTpeOyTbCs MOCTIIIHO, 0COOMBO B ONA/IIOBATbHUI CE30H.
Taxoxx mpoaHasi3oBaHO Kypc IPMBHI 3a OCTaHHI I'ATh pokiB y KoHTekcTi HanioHanpHoro 6anky Ykpainu. Busasneno,
IO IIONMT Ha o6iranii gep)KaBHMUX MO3MK € ONHUM i3 HalBaXIMBIIMX (aKkTOpiB Ipyu BpaxyBaHHI KypciB iHO3eMHMX
BasioT B YKpaii. lIJo6 3pobutu mozesnti 61 npaBfonoaiOHMMM Ta SMEHIINTY BIUIUB iHIINX (PaKTOpiB Ha BUSHAYEHHST
CEe30HHOCTI Ba/IIOTY 3 IIEBHUMY BaJIIOTHVMM IIapaMI: 3 JOTTAPOM, €BPO, JIEHOI0, 3I0TUM Ta py6yeM, BUKOPUCTAHO JaHi
3a OCTaHHi KilbKa pOKiB, AKi € MeHIMMM XVOHNMMIY IIifi BIUIMBOM 30BHIIIHIX (akropis. ITifTBepmKeHo, mo ycmilrHa
TOproBe/IbHA IIONITVKA € KIIOYOBYUM JPKepelIoM BaJIIOTHOI crabimizanii B Ykpaini. CraTTa KopucHa i1 BUBYCHHSA
(YHKIIIOHYBaHHA BaJIIOT 3ara/IOM; /I BUBYEHHS eKOHOMIKM YKpaiHM, 0COO/IMBO BaIOTHOIO MMTAHHA KpalHL; /L CTYAEHTIB
Pi3HMX €EKOHOMIYHUX JUCHUIUIIH

KntouoBi cnoBa: exoHOMiKa Ykpaluu, Kypcu BajIiOT, CE30HHICTb, pUHOK o0iranii, gpiancu

Scientific Bulletin of Mukachevo State University. Series "Economics’, 8(4), 88-99 @
-



MUKACHEVO

BULLETIN
ECONOMICS

Volume 8, No. 4, 100-101
Journal homepage: https://economics-msu.com.ua/en

STATE
UNIVERSITY

DOI: 10.52566/msu-econ.8(4).2021.100-101

SCIENTIFIC

PeueHsisa Ha MoHorpadgito C.l. CTpanuyk
«CTanuin po3BUTOK arpapHuX NiagnpueMCTB Ha 3acagax
LIUPKYNSIPHOI €KOHOMiKU»

OnekcaHgp IBaHoBUY 'yTOpPOB”

JeprxaBHuii 6i0TEXHOOMYHUIA yHIBEPCUTET
61002, Byn. AnyeBcbkux, 44, M. XapkiB, YkpaiHa

Review of the Monograph of S.I. Strapchuk
“Sustainable Development of Agricultural Enterprises on the principles
of a Circular Economy”

Olexandr I. Gutorov*

State University of Biotechnology
67002, 44 Alchevski Str., Kharkiv, Ukraine

A comprehensive approach to the management of agricul-
tural enterprises requires integrating various interactions
of environmental constraints, social needs, and economic
efficiency of operations. The economic dimension of sus-
tainability is of particular importance, as it represents a
flexible and dynamic system where people and economic
relationships are key in achieving sustainable development
goals (SDGs).

The peer-reviewed monograph deserves the attention
of scholars, managers, and authorities since it reveals the con-
cept of sustainable development of agricultural enterprises
on the principles of a circular economy.

The five-part book includes a theoretical background

and methodological approaches to sustainable development
in agriculture; a monitoring of the progress of Ukraine with
the achieving SDGs. The existing business models of agri-
cultural enterprises in the EU were also considered based
on the principles of a circular economy. The new measure-
ments and the mechanism for sustainable development of
socio-economic systems were developed based on a circular
economy.

The first section explores the theory of sustainable
development by examining the evolution of concepts and
defining the role of the UN in implementing the ideas of
sustainability, comparing the constraints, barriers, and in-
dicators for measuring a circular economy in conjunction
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with the principles of sustainable development. An important
part of the section is the study of the specifics of sustainable
development in agriculture and its legal framework, which
support it.

The second section of the book covers different
methodological approaches and measurements of sustain-
able development of agricultural enterprises, as well as the
circular economy. The research contains a survey based on
questionnaire, which suggests definitions, barriers, and con-
sequences of sustainable development for agricultural pro-
ducers. The monitoring of the level of sustainability requires
designing the integrated indices, modelling scenarios using a
set of econometric equations, and defining specified targets.
A benchmarking study of adapting business models to the
circular economy by European Union agricultural enterprises
is also an important part of the monography.

The monitoring of sustainable development level,
presented in the third section, covers four key dimensions —
economic, environmental, social, and energy. The author
points out that despite the emphasis on the energy com-
ponent, the sustainable development goals are considered
in the context of three-pillar concept, which is the basis for
measuring the integrated indices of sustainable development
of agricultural enterprises in Ukraine in 2015-2019.

The fourth section suggests the structure of inter-
sectoral balances in 2003-2019, which reflect the decline in
the level of self-sufficiency (circularity) of the agricultural
sector. The author proposes the measurement of ecological

Scientific Bulletin of Mukachevo State University. Series "Economics’, 8(4), 100-101

and economic diversification of agrarian enterprise with an
appropriate coefficient based on the principles of sustain-
able development, which allows considering the level of
diversity of cultivated crops in conjunction with the struc-
ture of marketable products. The research investigates the
factors of sustainable intensification of agrarian enterprises
in Ukraine and Kharkiv region based on correlation-re-
gression models, and supports the theoretical assumptions
about the influence of the factors (crop diversity, use of or-
ganic fertilisers, livestock in the farm, labour costs, and
mineral fertilisers) on the crop yield of agrarian enterprises.

The last section of the monograph substantiates the
mechanism for the design of an appropriate institutional
environment. The key steps are the adoption of sustainable
development strategies for agricultural enterprises based
on sustainable intensification factors; the development of
a sustainable development mechanism, and case studies of
business models for agricultural enterprises based on the
principles of a circular economy.

The monograph is a thorough study that deals with
the issues of sustainable development and circular economy
in the agricultural sector, accompanied by the interdiscipli-
narity of the research and a comprehensive approach. The
scientific work deserves a positive assessment, as its author
managed to consider the conceptual principles, barriers, and
consequences of sustainable development based on the cir-
cular economy, which could be priorities for the development
of the agricultural sector.
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