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SEASONAL AND SPATIAL VARIATION OF PM10 IN AN URBAN
AREA FROM ROMANIA

MARIANA CARMELIA BALANICA DRAGOMIR, CRISTIAN MUNTENITA, AUREL GABRIEL
SIMIONESCU, DANIELA ECATERINA ZECA, IRYNA KRAMAR, NATALIIA MARYNENKO

Abstract. The cyclic variance of PM10 mass concentration in the urban area in the South-East of
Romania has been analysed in the article. SE of Romania is considered to be a territory which has
medium level of pollution for a period of last ten years, from 2009 to 2018. The spatial dispersion of
PM10 concentration was obtained using the METI-LIS soft wear for each season. The objective of
dispersion models is to evaluate how pollutant concentration is spread out taking into account the
diffusion. The average measurements of PM10 and meteorological parameters as inputs has been
used. An evident seasonal change of PM10 concentrations is observed in the article. In order to
establish national measures (including economic ones) for the improvement of the atmospheric
pollution control it was analysed the mechanism of atmospheric pollution. It was observed that the
air quality was overall better in spring and in summer in comparison to the other two periods.
With regard to the seasonal variation characteristics of PM10 significant differences for the air
quality registered in different months in the researched region were observed. The impact of air
temperature on atmospheric pollution was insignificant in spring and autumn; moreover,
precipitation was defined as an important influence factor upon the atmospheric pollution. The
impact of precipitation on the possibility of atmospheric pollution was obviously different in the
four seasons. The research results indicate the meteorological parameters that influence the air
pollution become active during the cold seasonal days. It was shown that relative humidity and
wind speed are the meteorological parameters that impact the PM10. It was found out that the
probability of atmospheric pollution decreased with the increase of air temperature in summer.
The research results also testify that the air pollution mapping could be enhanced using
atmospheric dispersion models and in-situ measurements.

Keywords: PM10, air pollution, meteorological parameters, seasonal variation, dispersion model.

1. INTRODUCTION

The paper focuses on the following aspects: (1) characterizing the temporal variations of PM10 in
Brdila, Romania during the interval 2009-2018 and (2) analysing the effect of meteorological parameters
on the dispersion of PM10. In this paper our intention is paid to the analysis of temporal and spatial
dispersion of particulate matter (PM10) and its variation depending on meteorological parameters for
the period of 2009-2018. The detailed analysis of meteorological factors” influence on the atmospheric
pollution describe exactly the pollutants formation mechanism as well as the dispersion of the
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pollutants under different meteorological conditions and ensure the forecasting of the atmospheric
pollution based on meteorological conditions with the aim of decreasing the atmospheric pollution.

The most important atmosphericpollutants include nitrogen dioxide (NO2), Sulphur dioxide (5O2),
particulate matter (PM) and ozone (O3). For several years particulate matter has become one of the
major components of atmospheric pollutants due to its effect on public health, namely due to the
increase of cardiopulmonary morbidity and mortality [1; 2; 3].

PM10 consists of inhalable particles with an aerodynamic diameter less than 10 um. PM10
originates in several sources including industrial emissions, traffic gases and natural dust [4]. Many
studies had shown that PM10 was frequently observed as the most wide-spread atmospheric pollutant
in an urban area. Air quality has acquired an increasingly greater importance in recent years with
respect to the investigation of the formation mechanism of pollutants and their dispersion depending
on certain parameters.

Various studies using air pollutants concentration and meteorological data have concuded that
meteorological conditions have direct effects on the dispersion of atmospheric pollution [5; 6; 7; 8; 9].
Statistical studies have confirmed that there are seasonal and diurnal variations of the atmospheric
pollutants depending on meteorological conditions [10].

The atmospheric pollution may be influenced by meteorological conditions directly (atmospheric
cycle) or indirectly (traffic during working days, increase in energy consumption for heating in cold
seasons) [11; 12; 13].

Meteorological factors have a major importance through the effect of dispersion, transformation
and removal of air pollutants from the atmosphere depending on a series of spatial and temporal
characteristics.

Seasonal and monthly variability of atmospheric pollution has led to the conclusion that the air
quality was the most polluted in spring whereas becoming better in summer with a tendency to
increase in autumn and winter. On the whole, atmospheric temperature was the most important
meteorological parameter influencing PM10, followed by wind speed, relative humidity, atmospheric
pressure and wind direction. Nevertheless, the prevailing meteorological factors that influenced the
atmospheric pollution had a different significance throughout the four seasons [14; 15].

The Directive 2008/50/EC was adopted on 1 January 2008 and according to its stipulations the
maximum accepted values for PM10 in the European Union are 40 ug/m3 while the short-term
maximum value refers to the fact that the 24-hour average of 50 pug/m3 is not to be exceeded more than
35 times a year. EU had assumed many directives and strategies in order to reduce the atmospheric
pollution and to improve air quality [16; 17]. Air pollution is a frequent phenomenon in the developing
countries.

The permanent monitoring of air pollutants concentration as well as the analysis based on the
dependence between meteorological parameters and PM10 would have significant results in reducing
atmospheric pollution.

2. RESULTS

In order to establish national measures for the improvement of the atmospheric pollution control it
is very important to analyse the mechanism of atmospheric pollution.

Hourly PM10 concentration data were collected over a 10 years period from 2009 to 2018 by the
Local Environmental Protection Agency observation stations, which are distributed crosswise the city.
In our study, we analyse the relationships between PM10 and six meteorological parameters: relative
humidity, atmospheric pressure, air temperature, relative humidity, wind speed, wind direction and
precipitation.

The METI-LIS, model ver. 2.03 is a Gaussian dispersion model and calculates, in steps of one hour,
the pollution dispersion in lower atmosphere using the pollutant concentrations and meteorological
data. Wind direction, wind speed and atmospheric stability have a major contribution to dispersion.
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The METI-LIS model includes the downdraft effect, which often influences the atmospheric dispersion
from lower emission sources and gives solutions of simple Gaussian plume and puff formula [18] for
elevated sources [19].

The parameters in the dispersion widths describing the downwash effect are based on that of the
US Environmental Protection Agency’s (EPA) Industrial Source Complex (ISC) model. Sources with
line-shaped characteristics are calculated in the model by numerically integrating the point-source
plume equation (Formula 1),

C(x,y,2) = Q
270,
where C is the concentration (g/m?), x is the downwind distance from the emission source (m), y is the
crosswind distance from the emission plume centreline (m), z is the distance above the ground level
(m), Qs the pollutant emission rate (g/s), He is effective plume-rise height, u is wind speed (m/s), oy is
horizontal dispersion width (P-G curve) (m), o: is vertical dispersion width (P-G curve)(m).

With regard to the seasonal variation characteristics of PM10 there were significant differences for
the air quality registered in different months in Braila. The 2009-2018 air quality was the worst in
December, 36.5 ug/m3and the best in July, 19.5 pg/m?.

Having a seasonal perspective, we can state the fact that the air quality was the best in summer
(June-August). There was a pollution proportion of 20.67% in summer, followed by spring (March -
May) with 24.63% and autumn (September - November), 26.42% on average, respectively. The air
quality was the worst 34.5 %, in winter (December - February) (Table 1). Lower atmospheric pressure,
1008 hPa, resulted in a lower atmospheric pollution in summer, 20.92 pug/m3. When the atmospheric
pressure was lower, the probability of occurrence of the atmospheric pollution was reduced, especially
in summer.

y’ (z—He)*
exp(— exp(————
" Xp( 205)[ Xp( 25 ?

z

)+exp- Ly, &)
O-Z

Air Relative | Atmospheric Wind Wind

PM10 | temperature | Precipitation | humidity pressure direction | speed
ug/ms3 °C I/m? % hPa °nord m/s
Winter 34,50 -1,09 47,53 87,83 1012,58 11,60 8,92
Spring 26,38 12,50 29,31 70,17 1009,50 10,25 4,32
Summer 20,92 23,84 26,50 66,33 1008,08 9,33 1,38
Autumn 25,58 13,63 32,18 76,75 1012,83 11,00 2,75

Tab. 1. Seasonal average of PM10 and meteorological parameters, for 2009 - 2018

The probability of occurrence of the atmospheric pollution increases when atmospheric pressure
increases in spring. Theinfluences of the atmospheric pressure had a similar effect in autumn (1012,83
hPa) and a concentration of 25,58 pg/m? and 34,50 pg/m? in winter with 1012,58 hPa. Lower relative
humidity had the effect of a lower atmospheric pollution in summer whereas higher relative humidity
easily led to atmospheric pollution in other seasons, especially in winter. In summer, relative humidity
had a value of 66.33% and a PM10 concentration of 20,92 pug/m?3. When relative humidity reached
87.83% the probability of atmospheric pollution increased to the maximum in winter, with a 34.50
pg/m3 PM10 concentration.

The probability of occurrence of the atmospheric pollution had a medium level in autumn and in
spring, when relative humidity reached a value close to 70%. In this case the probability of atmospheric
pollution was still smaller in comparison with the winter period. The probability speeds up in
accordance with the increase of relative humidity.

The impact of wind speed on air quality was mainly different in the four seasons. Under the
circumstances of a wind speed around 1.38 m/s, the probability of atmospheric pollution was reduced
in summer. The probability of occurrence of atmospheric pollution was higher when the wind speed
was 8.92m/sin winter. Furthermore, a medium level of the wind speed reached a mean probability of
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atmospheric pollution in spring and summer. For example, in spring the wind speed was 4.32 m/s with
a 26.38 pug/m3 PM 10 concentration while in autumn the wind speed was 2.75 m/s with a PM 10
concentration of 25.58 pg/m?.

Analysing the wind direction, we found that an average of 9.33°north in summer led to a lower air
pollution while 11.60°north, the highest value corresponds to the higher pollution in winter.

The influences of air temperature had significantly different effects in the four seasons. The
atmospheric pollution mainly occurred when air temperature had an average of 1.09°C in winter. This
phenomenon occurs especially when it develops a thermal inversion layer in winter that would cause a
stable atmospheric condition. Consequently, the dispersion of pollutants is reduced and remains
accumulated on the soil surface, in the low atmosphere. Likewise, the atmospheric pollution occurred
when the air temperature was around 20°C. Higher radiation heats urban area in summer.

Atmospheric turbulence and atmospheric instability have a major effect, rapid pollutant dispersion
and diffusion. This phenomenon leads to the conclusion that the probability of atmospheric pollution
decreased with the increase of air temperature in summer. The average value of air temperature in
summer was 23.84°C and the PM10 concentration had a value of 20.92 pg/m3.

The impact of air temperature on atmospheric pollution was insignificant in spring and autumn.
Moreover, precipitation was an important influence factor upon the atmospheric pollution. The impact
of precipitation on the possibility of atmospheric pollution was obviously different in the four seasons.
A larger amount of precipitation resulted in major pollution, whereas a small quantity of precipitation
resulted in lower air pollution. In winter the 2009- 2018 average of precipitation was 47.53 1/m? and the
PM10 concentration was of 34.50 ug/m?3, in comparison with summer when the PM10 concentration
was 20.92 pg/m?® and the precipitation average level was 26.50 1/m?2. In spring the average of
precipitation was 29.31 I/m? while in autumn was 32.18 I/m?2.

The diffusion, dilution and accumulation of the pollutants are influenced by meteorological
conditions. Pollutant concentration depends to a great extent on meteorological conditions even under
the same conditions of pollutant sources. In this paper, the correlation degrees between PM10 and
meteorological factors, including relative humidity, precipitation, atmospheric pressure, air
temperature, wind speed and wind direction were analysed by using the SPSS software (Figure 1).

Correlation coefficient PM10 and Correlation coefficient PM10 and
meteorological factors, Spring 2009-2018 meteorological factors, Summer 2009-2018

WIND SPEED [M/5] WIND SPEED [M/S]

WIND DIRECTION ['NORTH] X5 WIND DIRECTION ["NORTH]

ATMOSPHERIC PRESSURE [HPA] 0,07 ATMOSPHERIC PRESSURE [HPA]

EELARVE HUMIDITY [%] RELATIVE HUMIDITY [%]
PRECIPITATION (L/M2] PRECIPITATION [L/M2]

ARTEMPERATURE [*c]  JIEXY

I
‘ AIRTEMPERATURE [*C] | I 0,89 ‘ ‘
0 '

0 0,1 0,2 03 04 05 06 0 0,2 04 06 08 1 12

Seasonal correlation coefficients between Correlation coefficient PM10 and
PM10 and meteorological factors , Autumn meteorological factors, Winter 2009-2018
2009-2018

WIND SPEED [M/S]

WIND SPEED [M/S]
WIND DIRECTION [*NORTH|

WIND DIRECTION [*"NORTH]
ATMOSPHERIC PRESSURE [HPA]

ATMOSPHERIC PRESSURE [HPA]
RELATIVE HUMIDITY [%]

RELATIVE HUMIDITY [%]

PRECIPITATION [L/M2] I | | 0,89 PRECIPITATION [L/M2]

AIRTEMPERATURE [*C] ] I | AIRTEMPERATURE [*C]

0 02 04 06 08 1 12 0 01 02 03 04 05 06 0,7 08 09 1

Fig. 1. Correlation of coefficients between PM10 and meteorological factors, 2009 - 2018



Seasonal and Spatial Variation of PM10 in an Urban Area from Romania 11

The relationships between PM10 and meteorological factors were complex. The correlation degrees
were particularly influenced by seasons. The dominant meteorological factors influencing the
atmospheric pollution were different in each season. The influence of air temperature on PM10 was
most significant in winter with the worst air quality. Air temperature, wind speed and atmospheric
pressure were the dominant meteorological factors in spring. In addition, the impact of precipitation
should not be omitted.

Furthermore, air temperature, precipitation, relative humidity, wind speed and atmospheric
pressure had an evident impact on PM10in autumn. In summer when the air quality was the best, air
temperature, wind speed and atmospheric pressure influenced PM10. On the whole, air temperature,
wind speed and atmospheric pressure were the most important meteorological parameters influencing
PM10, followed by relative humidity and precipitation. Wind direction has the lowest influence on the
PM10 dispersion in an urban area.

The METI-LIS model was used to produce PM10 seasonal dispersion maps for 2009-2018, which are
presented in figure 2.

Fiq. 2. Dispersion of PM10 for 2009-2018. PM10 concentrations between 0 and 20 ug/m? are displayed in blue colour, the
concentrations from 20 to 25ug/ms3 are displayed in dark green, 25-30 ug/m3 - in light green, 30-35 ug/m3 - in yellow, 35-40
ug/m?- in red and concentrations over 40ug/m? — in violet. Note that the intense green/blue on the SE of the map is due to
superposition with the dark colours used in the map

For the purpose of obtaining a spatial distribution of seasonal averages of PM10 emission in Braila
four maps were created. A different scale pattern provides distinct influence on the air quality
dispersion and assesses sundry precision of air quality analyses. The METI-LIS soft calculates the PM10
concentration dispersion in a wide area, such as Brdila with a 50 x 50 m square spatial grid. In order to
determine a high precision of PM10 dispersion we should use smaller grids. The most polluted areas
were in the closeness of crowded streets and boulevards in connection with the traffic.

The highest PM10 concentration has been registered alongside the major streets in winter in the
interval 2009-2018, with some intermittence on the outskirts of Braila. In spring and autumn, the PM10
concentration was lower compared to winter, but higher than in summer. The lowest level of PM10
pollution is observed in the summer season.

Several intermittencies are outlined progressively in the city centre and disappear towards the less
crculated areas. This phenomenon may occur due to the influence of meteorological parameters, i.e.
the wind speed, air temperature and relative humidity. Likewise, a detailed analysis of the four maps
points out that spots of PM10 crop up dose to the cross-roads and near the traffic lights.
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3. CONCLUSIONS

In reality, the effects of meteorological conditions on PM10 atmospheric pollution were evidently
different in the four seasons, during the analysed period. There were clearly seasonal variations of
atmospheric pollution in Brdila. The air quality was the best in summer, followed by autumn and
spring, and the air quality was the worst in winter. The influence of meteorological parameters
(including air temperature, relative humidity, atmospheric pressure, wind speed, wind direction and
precipitation) on atmospheric pollution was analysed by using the correlation analysis method.

On thewhole, air temperature and wind speed were the most important meteorological parameters
influencing PM10, followed by atmospheric pressure, relative humidity and wind direction and
precipitation.

Nevertheless, the prevailing meteorological factors influencing the PM 10 atmospheric pollution
were different in each season. The influence of wind speed on PM10 was most significant in spring.
Wind speed and air temperature were the main meteorological factors in summer. In autumn the most
important parameter was air temperature, while relative humidity had a significant contribution in
winter. In addition, wind direction had an important influence on atmospheric pollution. Besides this,
for the period 2009 -2018, air tem perature and wind speed had the most considerable impact on PM10
dispersion.

Takingall of the afore-mentioned aspects into account, this paper has analysed the seasonal specific
feature of PM10 and its dependence on meteorological factors between 2009 and 2018, and the final
purpose is the feasible actions to ameliorate the air quality in Brdila urban area. All in all, it is extremely
important to explore and to understand the impact of different meteorological factors on the
atmospheric pollution and the effects on human health, taking into consideration the urbanization
process.
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¥ ctaTri mpoaHaAi30BaHO LIMKAIYHY AMCIIEPCiio MacoBol KOHIeHTpanil PM10 y Micbkili MicIIeBOCTI B
IliBaenniit Pymynii. [liBaenHa PyMyHis BBa’ka€ThCs TEpUTOPIE€IO, sIKa Ma€ cepeAHiil piBeHb 3a0pyaHEHHA
IPOTATOM OCTaHHiX Jdecatu pokiB (2009-2018 poxu). Ilpocroposy aucrepciio xonnentpanii PM10
OoTpuMYyBaAay, BuKopucrosyioun M axkuii sHoc METI-LIS 24451 xo>kHOTO ce3oHy. MeTa aucriepciitHX MoJeaeix
- OLIHUTH PO3MO0AiA KOHIIeHTpallil 3a0pyAHIOIOUNX pedOBMH 3 ypaxyBaHHAM Audysii. Byan sukopucrani
cepeani BumiproBaHHs1 PMI10 T1a MeTeopoaoriuHi mapamMerpu B SAKOCTI BXIJHUX JaHUX. Y cCTaTTi
CIIOCTepira€Thcs OYeBMAHa Ce30HHa 3MiHa KoHIeHTpalii PM10. /s BcTaHOBAEHH I 3aX0A4iB Aep>KaBU (B T.4.
€KOHOMIYHOTO XapakTepy) IOJO BJAOCKOHAJAeHHs KOHTPOAIO HaJ 3abpyAHeHHsIM aTMocdepu Oyao
MIpOoaHaJi30BaHO MeXaHi3M ii 3a0pysHeHHs. BusHaueHO, IO SKICTb HOBITPs B 1IiA0MY ITOKpalllyBaJacs
HaBeCHi Ta BAITKY IOPiBHSIHO 3 ABoMa iHImmMu nepiogamu. Iloao cesoHHMX KOAMBaHb XapaKTepUCTUK
PM10, To BCTaHOBAEHO 3Ha4yHi BiAMIiHHOCTI y fKOCTI MHOBiTps, 3adikcoBaHOMY y PpisHiI Miciami y
A0CAiAKyBaHOMY peTioHi. Brians temniepaTypu nosiTps Ha 3a0pyaHeHH: aTMOcdepy CIIocTepiraan BecHOIO
Ta BOCEHM; KPiM TOTO, BUABAEHO, IIIO aTMOC(]epPHi OITaan € Ba>KAUBUM (PaKTOPOM BILAMBY Ha 3a0pysHEHH
atMocdepu. BctaHOBAeHO, IO BIAMB ONaJ4iB Ha MOXKAMBICTh 3a0pyaHeHH: atMocepu OyB pi3HUM Yy
KO>KHOMY 3 YJOTUPBOX Ce30HiB. PesyabTaTit 40C4iA’KeH b BKa3yIOTh Ha Te, 1110 MeTeOPOIOTiuHi ITapaMeTpH, 1110
BILAMBAIOTh Ha 3a0pyAHEHH IIOBITPsI, CTaIOTh aKTMBHUMU B X0A04Hi ce30HHi AHi. [lokazaHo, mo BigHOCHA
BOOTICTb i IBMAKICTD BiTPy - Lle MeTeOpOOTidHi ITapaMeTpy, 1o BranBaioTh Ha PM 10. 3’sacosaHo, o
JIMOBIipHICTh 3a0pyaHeHHs aTMocdepy 3MeHIITyBaJacs 3i 30iApIIeHHAM TeMIlepaTypy IOBITPs BAITKY.
Pesyaprati g0cAig’XKeHb CBig4aTh TaKOXK IIPO Te, IO KapTorpadpyBaHH: 3a0pyAHEHHs ITOBiTPs MO>KHa
ITOKpaIIUTA 3a 40IIOMOTOIO MOJeell AucIiepcii aTMocdep Ta BUMipIOBaHb Ha MicIii.

Karouosi caosa: PM10; 3abpyaHeHHs HOBiTps; MeTeOpOAOriyHi IlapaMeTpu; Ce30HHI 3MiHM,
AUCIIepciliHa MOAeAb.
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FORMULATION OF A TYPICAL DEVELOPMENT STRATEGY FOR
AGRICULTURAL ENTERPRISES (BY THE METHOD OF HOSHIN
KANRI)

IRYNA BORYSHKEVYCH

Abstract. Modern conditions of business globalization, considerable limitation of resources,
strengthening competition and acceleration of technological innovations demand from the
agricultural enterprises' ability to adapt quickly to changing conditions of the external
environment. The key to their successful product development is to ensure the most effective use
of the available resource potential. In science and practice, there is a large variety of
methodological tools that contribute to improving the functioning of economic entities. One such
tool that ensures the achievement of effective development, forming a sustainable competitive
advantage is a strategy. We are talking about a complex model that covers all processes in the
enterprise. The use of advanced methods of strategy development by managers of agricultural
enterprises is the key to its successful effective implementation and increase the competitive
advantages of the enterprise in the market environment. The article analyzes the existing methods
of strategic planning which are based on various methodologies of building strategies. The
following methods are characterized: resource method, target method, extrapolation method,
interpolation method, statistical testing method, criterion method, normative method, balance
method, matrix method and strategic plan construction. The Hoshin Kanri method based on the
application of the Deming cycle and representing the concept of cyclic control is investigated based
on the studied sources. A typical strategy for the development of an agricultural enterprise in the
form of an X-matrix has been developed. This strategy is designed for 3 years and includes
strategic and tactical goals, processes and results, between which appropriate correlations are
established. Among the strategic goals that are typical for agricultural enterprises, the following
are highlighted: improving business efficiency, increasing the efficiency of sales activities,
introducing innovative technologies into production and optimizing business processes.
Accordingly, the management of agricultural enterprises can form a greater number of promising
goals, based on the needs of economic entities. The obtained results form the basis for further
studies of the mechanism of the development strategy formation and implementation in the
agricultural enterprises.

Keywords: strategy, method, agricultural enterprise, Hoshin Kanri, strategic planning.
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1. INTRODUCTION

In the conditions of high market competition, uncertainty, unpredictability and quick-changing
external environment, the main task that the heads of agricultural enterprises face with is to improve
the efficiency of the enterprise with theaim of its stable and progressive development in the long term.
In addition, managers ' excessive focus on achieving short-term financial results and solving current
problems leads to insufficient funding for long-term projects and the creation of future values. In such
circumstances, it is important to have foresight, strategic thinking and relevant knowledge to create an
effective strategy for further development.

The agricultural enterprise must find new best practices to manage activities to adapt to the future
of external factors that are constantly changing. The presence of the developed strategy makes it
possible to achieve dearly defined goals, including: improve the resource availability of the enterprise,
expand partnerships, improve the management system, and grow the number of consumers, which
ultimately increases the profitability and financial independence of the enterprise.

2. RESULTS

In the conditions of dynamic economic development, it is increasingly difficult for managers of
agricultural enterprises to gain competitive advantages only through effective financial management
and a sufficient level of investment in tangible assets. The strategy is a long-term orientation of the
enterprise and directs its efforts to achieve higher performance in relation to competitors. An important
contribution to the development of methodological approaches to the formation of the enterprise
development strategy was made by such Ukrainian and foreign scientists: Chi-Lin Yang, Min-Hsien
Chiang and Chien-Wei Chen [2], Dara G. [3], Gorlachuk V.V. and Yenenkova V.V. [4],
Grabovetsky B. E. and Pityk O. V. [5], Jackson T. [6], Karpishchenko O. I, Ilyashenko K. V. and
Karpishchenko O.O. [7], Kutsyk V.I. and Chaus V.M. [8], Ridler N., Wowchuk M.,
Robinson B., Barrington K., Chopin T., Robinson S., Page F., Reid G., Szemerda M. and
Sewuster J. [9], Tinbergen J. [10] and others. However, the existing issues on the development of an
effective development strategy for agricultural enterprises using modern techniques remain open. That
is why research in this area is very relevant.

The article aims to develop a typical development strategy for an agricultural enterprise by the
Hoshin Kanri method in the form of an X-matrix, which is based on the establishment of different
strength of impact (strong, significant, weak) correlations between strategic and tactical goals, business
processes and expected results.

Modern economic conditions require the use of progressive methodological approaches to strategy
development. A formed strategy should take into account all activity areas of the enterprise, all
divisions and processes. Its development should involve employees of the enterprise, that is, use
participatory management, which will ultimately contribute to its better implementation.

Nobel laureate Jan Tinbergen, developing models of economic development, formulated some
methodological requirements for their creation, which can be taken into account in the construction of
models of agricultural systems development. One of these requirements is the availability of clearly
formulated forecasts or hypotheses based on which the model will change [10].

Amongthe methods of strategic planning, there are the following; resource method, target method,
extrapolation method, interpolative method, statistical testing method, criterion method, normative
method, balance method, matrix method and strategic plan construction.

Resource planning method consists of accounting for resources owned by the enterprise and
assessment of management market conditions. This method is mostly applied in the case of low
competition or the case of a monopolistic market position of the enterprise.

The target method of strategic planning, on the contrary, is used by enterprises in the presence of
strong competition. In such conditions, the initial moment of planning is the demand for products and
the needs of the market [8].
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The extrapolation method is to develop assumptions that the rates and proportions achieved at the
time of plan formation will remain the samein the future. This takes into account the dynamics of past
years, which is the basis for further strategic planning.

The interpolation method, on the contrary, is carried out in the opposite direction, from the final
value of the planned indicators and a certain goal with the calculation of intermediate values to the
present state of the enterprise.

The statistical testing method consists of using the actual statistical data for the previous years and
calculating on their basis the average values that form the base of the planned indicators.

The method of extrapolation, interpolation and statistical testing method are used mainly in
enterprises where the indicators of economic activity are stable [4].

According to the criterion method, the planned indicators values are determined by calculating the
influence of the most important factors that cause changes in these indicators. This method is used
when planning production efficiency.

Themost common and accurate method used for strategic planningneeds is the normative method.
According to this method, the planned indicators are calculated, taking as a basis the progressive
norms of use of resources, taking into account the changes as a result of the implementation of
organizational and technical measures in the planning period. Accordingly, the normative method
provides for the creation of a certain regulatory framework at the enterprise, based on modern market
conditions of management. Such a base is developed by the enterprises independently and is formed in
the form of the automated system of standards [8].

Thebalance sheet method of strategic planning is a set of techniques used to ensure the consistency
of interrelated indicators: planning needs and the necessary resources to meet them. This method
involves the development of balances for different resources. Its goal is to achieve a balance between
indicators [7].

The matrix method is used in the planning of multifactorial models and involves the construction of
relationships models between production indicators and departments. The main advantage of balance
and matrix methods is the prevention and elimination of imbalances, as well as the establishment of
effective proportions [4].

B. Ye. Hrabovetskyi and O. V. Pityk highlight that “the strategic plan is a system of the relevant
written documents that formalize the efforts of the entire team of the enterprise and aimed at the
organization of the implementation of strategic objectives with a description of specific goals, deadlines
and responsible persons for their implementation” [5].

Currently, different scientists and practitioners use different methodological approaches to strategic
planning. Thus, Chi-Ling Yang, Ming-Xing Chiang, Chiang-Wei Chen in their works analyzed the
impact of financial leverage on the strategic planning process using the methods of internal strategic
analysis [2].

N. Ridler, M. Vovchuk, B. Robinson, K. Barrington, T. Chopin, S. Robinson, F. Page, G. Reid, M.
Semerda, J. Sisterand S. Boyne-Travis use scenario analysis and modelling techniques to determine the
strategic development potential of enterprises in Canada [9].

Dara G. Schniederians investigated the relationship with consistent business process innovation
between SQM and supply chain performance by the causal relationship method [3].

The Hoshin Kanri method involves the development of a strategic plan. It is a key element of the
“Six Sigma” methodology, which is used in strategic management to improve the production process
and manufacture the product with the smallest deviations from the specified parameters. Such leading
world-known companies as Motorola, Toyota, General Electric and others use the Hoshin Kanri
method in their operations. This method is also known as the policy deployment method.

The Hoshin Kanri method is based on the application of the Deming Cycdle, or PDCA, and is a
concept of cydlic control. PDCA stands for “Plan-Do-Check-Act” and is a continuous process of
improving every aspect of the company. To develop a Hoshin Kanri strategy one needs four groups of
teams, namely, Hoshin team, tactical team, operational team, and execution team. The Hoshin team is
generally responsible for strategic planning. It develops and manages a long-term strategy (5 to 100
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years), a medium-term strategy (3 to 5 years), and an annual Hoshin plan (6 to 18 months). Tactical
teams, which are formed by the Hoshin team, are responsible for developing specific tactical initiatives
(for a period of 6-18 months) at functional levels: production, financial, marketing, and so forth.
Operational teams are formed by tactical teams and are responsible for operational projects (3-6
months’ duration) aimed to improve specific products and processes. Teams of executors are formed by
the operational teams and are responsible for the realization of specific projects (from 1 week to 3
months period) implemented in order to apply new tools and technologies in everyday standard work
operations (kaikaku) and short-term operations (in real-time) related to shortages, errors, failures and
other deviations arising. They are also responsible for the implementation of improvements proposed
by employees (Kaizen) [6]. The Hoshin Kanri method requires all teams to work together to achieve the
ultimate goal, which is accomplishment a long-term strategy.

The fundamental document of Hoshin Kanri method, which records all strategic, tactical,
operational objectives and the relationship between them, is the X-matrix. The main advantage of the X-
matrix is the ability to present the entire process of strategy development on a single page of A3 format.

The strategy is the main factor in the matrix, it is written to the left of the letter “X”. Here are the
main strategic objectives of the enterprise. Depending on the strategic goals, tactics are formed within
the framework of current projects and initiatives, which is written at the top of the letter “X”. Tactics
require the implementation of specific processes to improve the activities of the enterprise. Those are
placed on the X-matrix to the right of the letter “X”. With high-quality process management, you can
get the corresponding results, which are recorded in the lower part of the x-matrix. It is also necessary
to calculate the financial effect of investmentsin business processes and enter them in the column to the
right of the results. In “Team members” block fit the names of the people responsible for the
implementation of tasks. The block “Scope of responsibility/accountability” makes it possible to record
the most significant relationships between people, teams, departments, as well as partners. The blocks
that belong to the “Correlation” part of the matrix record the relationships between the most essential
factors of the entire business strategy.

The use of the A3 format according to the Hoshin Kanri method is an indicator of integrity,
conciseness and simplicity. Besides, it enables top-level managers to collaborate with lower-level
managers and directly with employees, thereby involving all people in the company in the process of
strategy development and implementation.

The main advantages of the Hoshin Kanri method are simplicity and functionality, personnel
involvement and interconnection of all levels of management.

In the conditions of dynamic state of market, globalization of the world economy, rapid pace of
scientific and technological progress, agricultural enterprises should set a goal of further development
and use such a management system that is able to ensure sustainable and most effective functioning
during the current period and form a high potential for development in the future.

Given the rapid pace of development, predictively in 5 years, agricultural enterprises should use
more progressive methods of building the strategy. This is precisely the Hoshin Kanri method. This
method is complex in its structure but very effective and representative in the strategy implementation.
For this purpose, a typical development strategy of an agricultural enterprise was developed based on
the given x-matrix template (tab. 1). This strategy is designed for 3 years and includes strategic goals,
tactical goals, processes and results.

Among the strategic goals that are typical for an agricultural enterprise, we have identified the
following;:

1) increasing business efficiency;

2) increasing the efficiency of sales;

3) introduction of innovative technologies in production;

4) business-process optimization.

Managers of agricultural enterprises can form a greater number of strategic goals based on the
needs of enterprises. According to the outlined strategic goals, tactical goals (project programs) were
formed, which are detailed according to what needs to be done.
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The tactical goals that ensure the implementation of these strategic goals include:
1) to improve the efficiency of operating and investment activities;

2) to increase productivity;

3) expand the product range;

5) improve sales efficiency (increase margins, conversions);

6) implement employee development training programs;

7) introduce innovative technologies into production;

8) to optimize business processes.

Implementation of this development strategy of the agricultural enterprise will allow achieving the following
results:

1

2

3

4

5) improvement in production efficiency;

6) increase in labour productivity;

7) reducing the cost of core business processes.

To optimize the implementation of the development strategy, correlations between strategic and tactical goals,
tactical goals and processes, strategic goals and results were presented.

Managers of agricultural enterprises are responsible for the final performance results and quantitative
indicators arising in this case [1].

To implement the developed strategy, an agricultural enterprise should create a “smart” organization
consisting of project participants who will be responsible for a certain area of work. By identifying project
participants, it will be possible to establish subordination and correlations with project programs.

)
)
)
4) expand the existing market and enter new markets;
)
)
)

increase in profitability of the enterprise, increase of organizational culture level;
increase in the amount of investment, increase of ROI;

improvement the efficiency of the equipment;

compliance with commercial quality indicators;

T T — o ~— ~—

3. CONCLUSIONS

Thearticle analyzes various methods of strategic planning based on the use of different methods of
strategy building. It is established that under the conditions of formation of high-level strategic
management at the enterprise, the implementation of the strategy will be successful and effective.
Using the Hoshin Kanri method, a typical agricultural enterprise development strategy in the form of
an x-matrix was developed. This strategy is designed for 3 years. It includes strategic and tactical goals,
processes and results, between which appropriate correlations have been established. Managers of
modern agricultural enterprises should form a new type of thinking and use progressive approaches to
the formation and implementation of enterprise strategy.
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bopnmkesnu Ipuna. PospoOka miItosoi cTpaTerii po3BUTKY CiAbCBKOTOCIIOAAPChKOIO IiAITpUEMCTBa (3a
MetogoM XocuH Kanpi). XKypnaa Ipuxapnamcoicozo yrisepcumemy imeni Bacuas Cmedanuxa, 6 (3-4) (2019),
15-21.

Cyugacni ymoBu raobazisarii 6i3Hecy, 3HauHa 0OMeXKeHiCTb pecypciB, IOCHAeHH I KOHKYpeHIIil Ta
MPUCKOPEHHs TeXHOAOTIYHMX HOBOBBeAeHb BIMaraloTh BiJ, CiAbCbKOTOCHOAaPChKUX IMiATIPUEMCTB 34aTHOCTI
HMIBUAKO HPUCTOCYBATUCS A0 MIiHAMBMX YMOB 3O0BHIIIIHBOTO cepeJOBHUINA. 3allOPYKOIO IX YCIIIITHOTO
MIPOAYKTMBHOTO PO3BUTKY € 3a0e3ledeHH: MaKCHMaaAbHO eQeKTMBHOTO BMKOPMCTaHH: HasIBHOTIO
pecypcHOro moTeHIliady. Y Haylli Ta IIpaKTHUIi iCHy€ BeaukKa KiAbKiCTh Pi3HOMAaHITHMX METOAMYHUIX
IHCTPYMEHTIB, SIKi CIIPUAIOTh TOKpPaIeHHIO PYHKITIOHYBaHHsI Cy0’€KTiB IO CII0 AaPChKOi AissabHOCTi. OgHMM i3
TaKMX IHCTpyMeHTiB, IO 3abe3redye JOCATHEHHs pe3yAbTaTMBHOIO PO3BUTKY, (POPMYIOUM CTiNiKi
KOHKYpPeHTHi Tiepeparu, € crpateris. VaeTbcst mpo cKAagHy MOJeab, sKa OXOIAIOE yci Tporiecu Ha
MiAIPpUEM CTBi. BukopucTaHHI KepiBHUKaMI CiAbChKOIOCIOAaPChKMUX MiAITPUEMCTB IIPOTPECUBHIX METOAIB
PO3po0KM cTpaterili € samopykolo ycmixy T edekTuBHOI peasizanil Ta HapOIIeHHS MiAIPUEMCTBOM
KOHKYPeHTH X ITlepeBar B pMHKOBOMY CepeJOBUIIIL. Y CTaTTi IIpOaHaAi30BaHO iCHYIOUi MeTOAM CTpaTeriyHOIo
IIJaHyBaHH:, B OCHOBI AKX AeXXUTh pi3Ha MeToAuKa oOyAoBu cTparteriii. IIlposedeHO XapaKTepuCTUKY
HaCTYIIHUX METOAiB: peCypCHUI MeTOJ, IIiAbOBUI METOJ, MeTO/ eKCTpaIloAALlil, iIHTepIIOAATUBHUI METOJ,
MPOOHO-CTATUCTMYHUII MeTOJ4, KpUTepiaabHUII MeTO4, HOPMATWBHMII MeToJ4, OaJaHCOBUII MeTOJ,
MaTpUIHII MeTo4 i 100y 40Ba cTpaTteriysoro naaxy. Ha ocHoBi ompanboBaHMX AKepea 40CAiAKeHO MeTo
Xocyn Kanpi, mo 0asyeTscs Ha 3acToCyBaHHI NUKAY JeMiHra Ta sIBAg€ COOOI0 KOHIIEIIII0 IMKAIYHOTO
ynpasaiHH:. P03p06.1eHo TMIIOBY CTpaTeriio po3BUTKY CiAbChKOIOCIIOAAPCHKOTO IMiAIIpMEMCTBA y BUTASIAL X-
MaTtpuili. JaHa cTpaTerisi po3paxoBaHa Ha 3 POKM i BKAIOYa€ CTpaTeriyHi i TaKTU4Hi IIiai, mporecu i
pe3yAabTaTi, MiX SIKMMI BCTaHOBJEHi BiAIIOBiAHI KopeasauiriHi 38 a3ku. Cepea cTpaTeriyHmX Iiigeit, 110 €
TUTIOBMMU A4S CiABCHKOTOCIIOAAPCHKUX MiATIPUEMCTB BMOKPeM AeHO HaCTyIIHi: MigBUINeHH s e(peKTUBHOCTI
6isHecy, migBuieHHsA edeKTMBHOCTI 30yTOBOI AifABHOCTI, BIIpOBaJXKeHHS iHHOBaLilIHMX TeXHOAOTIN y
BUPOOHMIITBO Ta ONITMMi3zamis OisHec-mipomeciB. BiAllOBigHO KepiBHMIITBO CiAbCBKOTOCIIOAAPCHKUX
HiAITPMEMCTB MOXKYTh popMyBaTH HiABIIy KiAbKiCTh IPCIIeKTUBH X ITijeli, BUXOATdIM i3 ToTped cy0’eKTiB
rocriogaprosanss. Otpumani pesyasTami GOPMYIOTh MIATPYHTS A4S TIOAAABIINX AOCAIAKeHb MexaHi3My
¢opmyBaHHS Ta BIIPOBaJ>KeHH CTpaTeril po3BUTKY CiAbChKOTOCIOAAPCHKUX HiAIPUEMCTB.

Karo4doBi caosa: crpaterisi, MeTos, ciabchKorocmodapcbke mignpuemctso, XocuH Kanpi,
CTpaTeriyHe I11aHyBaHHSI.
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CEV MODEL WITH STOCHASTIC VOLATILITY

IVAN BURTNYAK, ANNA MALYTSKA

Abstract. This paper develops a systematic method for calculating approximate prices for a wide
range of securities implying the tools of spectral analysis, singular and regular perturbation theory.
Price options depend on stochastic volatility, which may be multiscale, in the sense that it may be
driven by one fast-varying and one slow-varying factor. The found the approximate price of two-
barrier options with multifactor volatility as a schedule for own functions. The theorem of
estimation of accuracy of approximation of option prices is established. Explicit formulas have
been found for finding the value of derivatives based on the development of eigenfunctions and
eigenvalues of self-adjoint operators using boundary-value problems for singular and regular
perturbations. This article develops a general method of obtaining a guide price for a broad class of
securities. A general theory of derivative valuation of options generated by diffusion processes is
developed. The algorithm of calculating the approximate price is given. The accuracy of the
estimates is established. The theory developed is applied to a diffusion operator, which is
decomposed by eigenfunctions and eigenvalues. The purpose of the article is to develop an
algorithm for finding the approximate price of two-barrier options and to find explicit formulas for
finding the value of derivatives based on the development of self-functions and eigenvalues of self-
adjoint operators using boundary-value problems for singular and regular perturbations. Price
finding is reduced to the problem solving of eigenvalues and eigenfunctions of a certain equation.
The main advantage of our pricing methodology is that, by combining methods in spectral theory,
regular perturbation theory, and singular perturbation theory, we reduce everything to equations
to find eigenfunctions and eigenvalues.

Keywords: derivative pricing, stochastic volatility, local volatility, spectral theory, singular
perturbation theory, regular perturbation theory.

1. INTRODUCTION

Spectral theory was widely used in the second half of the 20* century by many economists. In
recent years spectral analysis has become an increasingly popular tool for use in financial mathematics
to analyze diffusion models which are based on the expansion of eigenfunctions and eigenvalues of
linear operators. For example, it is used to find the price of a European option using Black-Scholes
model [8]. Among the scientific problems that can be solved by applying spectral methods: predicting
option prices, [5] securities interest rates [11], modeling the volatility of financial assets [4].

Assets estimation problems are solved analytically by methods of spectral theory [5]. Spectral
theory as well as stochastic volatility models has become an indispensable tool in financial
mathematics, for the matter of that, twobarrier option prices are subjected to Brownian motion and are
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correlated with volatility [6]. The study of stochastic volatility, volatility assets in particular, underlies
the derivative and is controlled by nonlocal diffusion.

In this article we continue the area of our research [1; 2], expending it on the theory model CEV
(constant elasticity of variance model), which was designed by John Cox in 1975, employing his
methods [3; 9; 10].

Combining the methods of spectral theory and regular perturbance, we are able to calculate
approximately the opportunity cost as expansion of eigenfunctions. We will work with infinitesimal
generators of three-dimensional diffusion.

2. PROBLEM STATEMENT

First, consider the one-dimensional diffusion dX, = v(X,)dt + a(X;)dW, which has the possibility
to show default jump at a speed h(X;) >0, W,— geometric Brownian motion, X is always strictly
positive. We add two nonlocal volatility factors to the total diffusion: a(X;) = a(X,)f (Y;,Z;). The first
factor Y is dynamic. The second factor Z changes slowly. So, our model is a multidimensional volatile
stochastic model.

Let (Q, F, P) denote probability space that supports correlated Brownian motion (W* W>,W#) and
an exponential random variable e~Exp(1), which is not independent of (W*, W”,W?). We assume that
the economy with three factors is described by homogeneous time, continuous Markov process
x = (X,Y,Z), which takes values in some state space E=1 X R X R, [ =(ej,6,), —0<e; <e, <oo.
Suppose that x begins in E and instantly disappears once X ¢ I, that is:

The dynamics of x according to the physical value PP, is as follows:

_ {(Xt, Yi,Z:), T, <t
A

Xt = ’ o>t 7, =inf(t > 0: X, ¢ 1),

where (X,Y,Z) are assigned

(dX, = v(X)dt + a(X,)f (Y, Z,)dW,

1 1
dYt = ;all(yt)dt + \/_Ealz(yt)dWy’

dZ, = 8ay,(Z)dt + VS ay,(Z,)dW/?,
dW™, W), = pyydt,
dW*,w#), = pxydtf
dW?, W), = p,,,dt,
Xo,Y,Zy) = (x,y,2) EE.

A<

where (pxyfpxz' pyz) such as |pxy 'lple' |pyZ| <1and 1+ szypxzpyz - pxyz _pxz2 _pyz2 >0, and
matrix correlation of Brownian model is positive. The process X can display, for instance, index value,
short interest rates, option pricing. The physical value IP of the process X, we consider as an instant drift
v(X,) and stochastic volatility a(X,)f(¥;,Z,) > 0, which has two components: local a(X;) and nonlocal
f (Y, Z,). Nonlocal volatility component f(Y;,Z;) is based on two factors: Y and Z, so for infinitesimal
generators have

1(1 1
Mz = ;(E a%Z(y)ajzzy + a11(}’)ay); Mg =6 (gagz(z)agz + a21(z)62),
Therefore, Y and Z have an internal timeline € > 0 and 1/8 > 0. We assume that € << 1 and § <<

1, the internal timeline Y is small, whereas the internal timeline Z is large. So, Y is volatility of fast
variable factor, whereas Z is vitality of a slow variable factor. Note that My and M4t are

L =5a?(0)0% + a,(¥)d, — ay (xy X € (e1,€). M



24  Ivan Burtnyak, Anna Malytska

Suppose you have to pay share dividends S; = I nX;, S > 0. then the state space X will be e;,e, =
(0,0). Consider a multidimensional diffusion process at Killing (default jumps) of constant variable
model. In particular, P dynamics of X default is set as

n+1

dX, = (u+ cX;")X,dt + f(Y,, Z)X,

AWy, h(X,) =u+ Cthn.

To simplify calculations assume that the risk-free interest rates r = 0, u > 0, ¢ > 0, Y and Z are fast
and slow variables of volatility, which are defined

dX, = (a,(Xp) — aX)f (Y, Z)A(Y,, Z,))dt + a(X,)f (Y, Z,)d W,
L 1 1 _
ay, = (E a1 () — Tga12(yt)A(Yt'Zt)> dt + Tgalz(Yt)dWy,
dZ, = (5a21(Zt) - \/gazz(zt)F(Yt,Zt)) dt + \/SaZZ(Zt)dV'VtZ,

d(Wx, Wy)t = pxydt,
d(Wx'Wz>t = Pyt
AT, W), = pydt,

‘ X0, Y0, Zo) = (x,¥,2) €EE,

where

U(Xt) —b(X;)
——————+ 0(Y,,Z,) |dt,
FEATIAARECED
AWy = aw? + A(Y,, Z,)dt,

AW? == dW/? + I'(Y,, Z,)dt,

AW = dWX + (

In our study, there may be two possible ways of default when X is beyond the time-frame /, or at
random time 7, (h(X;) = 0 stochastic value (the so-called level of danger). Mathematically default time
7 can be expressed as follows [2].

Volatility X includes the local component X ;7 and nonlocal component of multidimensionality
f(Ye,Z;). We assume, 1) <0, that is local volatility component X ;7 increases when X;, decreases. It means

that prices and volatility have negative correlation. Stochastic danger level h(X,) increases when X
decreases. Now let’s calculate the approximate price of European option for assets S. The European
option price can be defined by the formula (2).

(My) = 25227282, + (u + cx?Mxd, — (u + cx™), @)

M,- infinitesimal generator, the end of the time-frame that is the point e, = o is a natural border.
However, the dassification of point e; = 0 depends on the value n and ¢/&% Therefore, we present the
following classification:

1) ¢/a2>1/2, <0, e; =0 — trivial case,

2) ¢/d*€(0,1/2), n€ [é —1/2,0), e; = 0 — this number serves as the initial moment,

3) ¢/a%*€(0,1/2), n< %—%, e; =0 under such circumstances the start of time-frame is
stable.

If parameters (c, ,1) aresatisfying ¢/3% € (0,1/2),and n € [é— %, 0), e; = 0, then e, is considered
as Killing border. To calculate the approximate price of the European option, we must find
eigenfunctions {y,}, eigenvalues {A,} operator (M,). Note that (M;), presented in (2), looks like

infinitesimal generator of the one-dimensional diffusion (1) with volatility ga(x), deviation (a1 (x) —
f_ﬂa(x)) and Killing a, (x), dom({M,)) includes marginal conditions which are to be imposed at the end

e; and e, equation —(M, W, = 1,3, P, € dom({M,)), at the interval (0, ©) with (M,) is defined as (5)
follows



CEV Model with Stochastic Volatility 25

lim,_o %, = 0, if S €(03)

3. RESULTS

The results of this research result from the article [2]

v [(n—1)!
P, = Az /%x exp(—Ax2NLY (Ax721), n=1.23,...,

A==t dp=2ulnl(+v) 1+ 26
= — B = n 1)) , V= —_— Y,
2n| n = o 2Inl
@) _ wn (N + VY. . . . .
where L;” = Y7 o(—1) (n _ i) is the generalized Laguerre polynomials. Write expressions for the
operators A and B:
A = —vy3x™19, x?M292 — v, x?™M292  B=—v, x"19, —v,.

Analytical expressions for Ay ,, By nand By, can be obtained by making a change of variables [1]
Ax72" - y, using

ayL5 () = Ly P @) and [Py eV 1O ()LD ()dy =" 6,

where 8, — Kronecker symbol. Formulas for determining Ay ,, By, ni By, have the following form [3]

2
=Wl = _—FNnAne_AZM'
O\ K
The European option profit with strike price K> 0 can be decomposed as follows [9]:
(K - St)+ = (K- Xt)+]1{r>t} + K(l - ]l{r>t})- (3)

The first item on the right hand side (3) profit option is submitted to default at time t. The second
item is profit option which is submitted after the default, which occurs at time t. So, the value of the
option with strike price K — is denoted as u€®(t, x; K) and can be expressed as the sum of:

w0 (t,x;K) = uSd (6, x;: K) + us° (6,5, K),

where
ug® (6,1 K) = By, [(K = X) M izsgy),

[ee)

,0 = = '
ug (t,X;K) =K- KEx,y,Z[H{‘Dt}] =K - Kfo IIE:X,y,z [5x’ (Xt)ﬂ{‘r>t}]dx
=K —Kf ui"s(t,x;x’)dx’,
0

Uy (6353") = By o[ Klimg]. 1€ (R, m)
Weused that1 = fooogx, (X,)dx' ontheset {t>T}.

So, as the functions of profit Hy(x) = (K —x)*and H; (x) = 8, (x) are L*(R*,m), we can calculate:

Con = (lpn()' (k _')+): Cin = (lpn' 5x’)-

Expressions for ¢, ,, and ¢; ncan be found in [10].
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The estimated value of the European option can now be calculated using the theorems 1, 2, 3 [2].
For the European variant the option volatility 1¢% with price u®® (t, x; K) is determined by using

usS(t,x; K) = uPS(t, x,19%;K)

where 18 (t, x, 190 K ) Black-Scholes price with volatility I €9
The calculation results are presented in Figure 1

"1 001 e
045 1 045 1
04 1 04
03 ] 035 |
03 | 03
025 | 025
02 02
20 20 40 50 Gl 70 20 40 50
05 ] ¢=0,0001 v 5'09
045 045
04 04
035 035
03 03
02 02
02 02
i Kl 0 50 60 70 20 30 40 50 60 70

»— volatility of the fast variables —a— volaility of the full cost —s— volatility of the slow variables .

Fig. 1. Volatility Dynamics

Volatility is constructed on the left hand side of Figure 1 depends on the price, the option for the
model, which has only volatility of the fast variables. Dynamics Y and volatility function f are defined
by the formula.

a exp(¥,)

1 1 .
ay, = <__Yt - _a12Erf(Yt)> dt +apdW, f(Y,) = zZ
€ Ve ( 212)

._i g —t?
Erf(y) = N fo e

Volatility was built for comparison of full value u® and on the right hand side of Figure 1 is shown
volatility caused by approximate price, the option for the model with volatility of the slow variables.
Dynamics Z and volatility function f are set

aexp(Z;)

dz, = (—5Zt - \/SazzErf(Zt))dt +aydWE, f(Z) = exp(z) -

As expected, ¢ and 0 which move to the zero, volatility moves to volatility price implied by full
value.
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4. CONCLUSIONS

This paper, extends the method of finding approximate price for a wide range of derivative assets.
One of the main advantages of our pricing methodology is that by combining methods of the spectral
theory of singular and regular perturbance, the calculation of asset prices leads to solving the equation
by eigenvalues and eigenfuntion methods as well as by solving Poisson equation. Once this equation is
solved, the approximate price of a derivative asset may be calculated formulaically.

Price finding is reduced to the problem solving of eigenvalues and eigenfunctions of a certain
equation. The main advantage of our pricing methodology is that, by combining methods in spectral
theory, regular perturbation theory, and singular perturbation theory, we reduce everything to
equations to find eigenfunctions and eigenvalues.
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byptasak Isan, Maaunpka I'anna. CEV Mozeap ctoxactmynoi BoaatnasHOCTL. 2Kypraa Ipuxapnamcobkozo
yrisepcumemy imeni Bacuas Cmedanuxa, 6 (3-4) (2019), 22-28.

Y nminn poboTi po3poOaeHO CHCTeEMAaTUYHUI METO/J PO3paxyHKy HaOAVKEHUX IiH AAd BEAUKOTO
CIIEKTPY UIHHUX IIaIlepiB, IO IlepegDavya€ BUKOPUCTAaHHS IHCTPYMEHTIB CIIeKTPaAbHOIO aHaAi3y,
CHUHTY/APHOI Ta peryAApHoi Teopii 30ypeHb. LliHn sepuBaTBiB 3a4eKaTh Bi4 CTOXaCTUYHOI BOAATUABHOCTI,
sIKa Mo>ke Oy Ty OaraToBMMIipHOIO, B TOMY CeHC, II10 BOHa MO>Ke OyTr 0OyMOBAeHa O AHVM IIBUAKO3MIHHUM i
OJHUM TIOBiAbHO 3MiHHMM ¢QakTopoM. 3HalidzeHa HaOAMKeHa IIiHa ABOOap'€pHUX OIIOHIB 3
H6arato¢gakTopHOIO. BcTaHOBAEHO TeOpeMy OLIIHKN TOYHOCTI HaOAVDKEHHs IIiH ONIioHiB. 3HallAeHi ABHI
dopmyan Aas 3HAXOAKEHHS 3HA4YeHHs MOXIAHMX LIHHMUX IIallepiB, IO I'PYHTYIOTbCA Ha 3aCTOCYBaHHI
BAaCHMX PYHKIIiI Ta BAACHMX 3Ha4eHb CAMOCIIPSIKEH VX OTIepaTOPiB 3 BUKOPUCTAHHAM KpaloBUX 3a4ad A4
CUHTYASPHIX Ta peryAsIpHNX 30ypeHs. Y 11iil cTaTIi po3po0.AeHo 3araabHII MeTO 4 OTpMMaHH I OPi€HTOBHOI
LIiHM A48 IIMPOKOTO KJacy IIiHHMX mnanepis. Pospobaena saraabHa Teopis OLIIHKM LIiHM AepuUBaTHUBiB,
nopoaxeHnx AndysiiHuMu mnponecamu. HasejeHO aaroput™ po3paxyHKy HabAM>KeHOTO pPiBHs IIiH
omnIrioHiB. BctaHoBAIOETHCS TOUHICT HabOAMKeHH:. Po3po6.aeHa Teopis 3aCTOCOBYETHCS A0 AUPY3iTHOTO
omepaTtopa, SKUI PO3KAaAA€ThCS 3a BAaCHUMM (QYHKIIAMU Ta BAACHUMM 3HadYeHHsMU. MeTa cTatti -
PO3pOOUTH aATOPUTM IIOIIYKY HaOAM>KeHOI iHM AepMBaTUBiB Ta 3HATU TOYHI (POPMYAN 3HAXOAKEHH I
3HaueHb ITOXIAHMX LIHHUX IIalepiB Ha OCHOBI 3HAXOAKEHHsS BAaCHMX (PYHKIIN Ta BAACHUX 3Ha4YeHb
CaMOCIIpsDKeHUX OIlepaToOpiB 3 BUKOPUCTAHHAM IPaHMYHUX 3HAUYEHb A48 CUHTIYAIPHMX 1 peryAsapHUX
30ypeHb. 3HaXOA>KeHHsI LIiH AepuBaTUBiB 3BOAUTLCS A0 PO3B sA3yBaHHA 3ajay Ha 3HAXOAKeHHS BAaCHUX
3HaueHb Ta BAACHUX QPYHKIIiil 1mepHOTO piBHAHH:A. OCHOBHA IlepeBara Hallloi MeTOA0AOTii IIiIHOYTBOpeHH s
IIOAITa€ B TOMY, IO, IOE€AHYIOUM MeTO A CIIeKTpaAbHOI Teopil, peryAspHOi Teopii 30ypeHb Ta CUHTYASAPHOI
Teopii 30ypeHb, MM 3BOAUMO BCe A0 PO3B s3aHHs PIiBHSHB, 5Ki 4aIOTh MOXKAMBICTb A/ MOIIYKY BAaCHMX
(pyHKIIi Ta BAaCHUX 3HAaYeHb OIIepaToOpiB.

KarouoBi caoBa: miHOyTBOpeHHSI JepuBaTUBiB, CTOXacTMYHA BOJATUABHICT, JOKaJbHa
BOAATUABHICTD, CIIEKTpaAbHa TeOPisl, CMHIYAsIpHa Teopisl 30ypeHs, peryAsipHa Teopis 30ypeHb.



Journal of Vasyl Stefanyk Precarpathian National University
http://jpnu.pu.if.ua
Vol. 6, No. 3-4 (2019), 29-36

UDC 331.101.1
JEL Classification:]J24, J29
doi: 10.15330/jpnu.6.3-4.29-36

THE INTRODUCTION OF INNOVATIVE CONCEPTS IN THE
MANAGEMENT SYSTEM OF THE SANATORIUM-RESORT
ENTERPRISE IN THE CONTEXT OF ENSURING SOCIO-
ECONOMIC SECURITY

ZORIANA BURYK

Abstract. Goal. Coverage of introduction of innovative concepts in the system of management of
activity of sanatorium and resort enterprises. Research methodology. The following methods were
used: analysis (theoretical review of scientific literature on the problem of research); a synthesis
that made it possible to integrate individual parts of the facility into a single unit (development of a
Balanced Scorecard for health resort enterprises in terms of socio-economic security);
benchmarking that allowed us to map concepts (spa marketing, business performance
management, and balanced scorecard). Results. The peculiarities of the management system of the
sanatorium and resort enterprises in the conditions of social and economic security are considered.
It is stated that the concept of managementin terms of ensuring the socio-economic security of any
enterprise of the sanatorium and resort complexis based on clearly formed systems of organization
of management of socio-economic development. The basic methods of implementation,
organization and management of social and economic security at the enterprise are distinguished.
It is noted that spa marketing is a concept of management of the spa enterprise, which provides a
comprehensive study of the needs of clients in the spa treatment and recreation for their fullest
satisfaction through complex efforts to produce, sell and promote the spa product in a competitive
market with the aim ensuring socio-economic security and profit. The basic processes covered by
the concept of Business Performance Management for spa companies are presented. The Balanced
Scorecard Balance Scorecard system has been developed for sanatorium and resort enterprises in
terms of social and economic security. Scientific novelty. The basic innovative concepts (spa
marketing, Business Performance Management and Balanced Scorecard) are proposed, which
introduction into the enterprise management system will ensure effective management decisions,
achievement of strategic goals, increase of profit and social and economic security in general.
Practical importance. The introduction of our proposed concepts into the management system of
sanatorium and resort enterprises will provide such an institution with a complete and effective
implementation of processes for managing its activities, providing customer service and
optimizing the functions and management procedures performed.

Keywords: enterprise, concept, management system, activity, safety.
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1. INTRODUCTION

Problem statement in general and its relevance to important scientific or practical tasks. The radical
transformation of the state socio-economic system of Ukraine over the last two decades, significant
economic transformations, changes in the organizational and legal forms of economic entities have
contributed to significant changes in the sanatorium and resort complex, contributed to the formation
of market approaches to the management of sanatorium and resort enterprises, new technologies in
resort service. The place of the sanatorium-resort complex in the system of public relations has also
changed, which contributed to the systematic (primarily financial) withdrawal of the state from this
sphere.

The decrease in the level of state regulation of the sanatorium and resort industry has influenced
that the quality of service to the population, as well as the availability of sanatorium and resort services,
now depend on the efficiency of functioning of certain subjects of the sanatorium and resort complex.
New business conditions require participants of market relations of high business activity and new
concepts in the management system.

Analysis of recent research and publications in which a solution of the problem to which the author
refers. The study features management companies devoted to the works of G. Atamanchuk [1],
V. Vasylenko [3], E. Dukhonin[8], D. Isaev [8], R. Kaplan [16-19], E. Mostovoy [8], D. Norton [16- 19],
N. Podolchak [11], Y. Sytnik [12], V. Sitnichenko [13]. The study of management problems sanatorium
and resort institutions are engaged in domestic and foreign scientists, such as: S. Voitovich [4],
B. Gender, E. Krykavsky, O. Kuzmin, R. Murdik, L. Konechna [9], R. Russell, V. Romanovich,
A. Sidorova, V. Stakhanov, K. Haksever, and others. The methodological and theoretical basis of the
study are works devoted to the consideration and analysis of the state of socio-economic security of
enterprises, mechanisms of organization and management of socio-economic security, the following
scientists: O.V. Bazhenova [2], V. Geyets [5], V. Ortinsky [10].

Considering the current developments of the above research on this topic, however, should focus
on issues that remain unresolved and insufficiently developed both in theoretical and practical aspects.
These include the study of innovative concepts in the system of management of the activity of
sanatorium and resort enterprises in the context of social and economic security.

2. RESULTS

Outline of the main research material with full justification of scientific results. The effective
functioning of sanatorium and resort establishments while ensuring socio-economic security is
determined by the conditions of their market activity, opportunities for the fullest satisfaction of the
needs of end users of such services, and effective managementof the UPC [11, p. 49]. The basis of their
functioning, effective implementation of functions, methods and processes of management is based on
the peculiarities of implementation of processes of management of such enterprises. They are
implemented through the introduction of concepts in the system of activity management [4, p. 60].

The peculiarities of the management system of sanatorium and resort enterprises in the conditions
of social and economic security include the following:

1) reflecting the processes and management procedures inherent in other service businesses, the
management of health resorts (according to the purpose of operation), generates specific, specific
features related to the provision of healthcare and some services, which, for their part, due to a
sufficiently high level of standardization, do not allow flexible management (except regulation) [9];

2) considering the multidimensional nature of management within a spa resort, managers must
simultaneously apply differentiated approaches, concepts, functions, management techniques that
cannot always be combined or structured to formulate strategies at all levels. [1, c. 76];

3) as the processes of activity and customer service are combined in the sanatorium and resort
establishment, the manager of the establishment and his assistants must not only be aware of the
peculiarities of such service processes (economic, medical, service), used resources and technologies,
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but also possess appropriate competencies making effective management decisions (for example,
managing an institution's marketing, medical treatment, or placement) [12];

4) organizational construction of the management system of the sanatorium and resort
establishment has a block system that reflects the levels and ramifications of both the management
structure and the sphere of managerial influence (according to the processes occurring in the
institution) [13];

5) decision-making and management system in general spa facilities are characterized by a high
degree of dependence on the market situation, customer load, level of government influence and
regulation, and so managers often have to apply elements of situational managementin managingsuch
establishments [3, c. 87].

The concept of management in terms of ensuring the socio-economic security of any enterprise of
the sanatorium-resort complex is based on clearly formed systems of organization of management of
socio-economic development. Creation and implementation of the concept occurs from the very
beginning of the establishment of the enterprise and in the subsequent process of conducting business
activities. The effectiveness of the implemented concept is evaluated by theindicators of qualitativeand
timely ensuring the growth of socio-economic development of the enterprise and the volume of own
resources, implementation of innovative technical equipment, ensuring financial stability and
competitiveness. Also, the establishment of proper information for the subjects of management of
sanatorium-resort enterprises, the system of organization and management of socio-economic security,
the guarantee of information independence of managers, information security, economic efficiency,
systematic. The concept of effective management of the socio-economic security of a spa resort also
includes a set of methods for organizing, managing and preventing hazards and threats. The complex
of methods and tasks of security management consists of: forecasting and identification of real dangers
and threats; identify ways and methods of prevention; the elimination of the consequences of exposure
to dangers and threats; interaction of the enterprise with law enforcement and control bodies in order
to prevent offenses; establishment of enterprise security service [1; 5].

The main methods of implementation, organization and management of socio-economic security at
the enterprise are [10, p. 156]:

— method based on the estimation of deviations of the limit indicators and observations on the
current state of work at the enterprise;

— method based on the assessment of individual components of socio-economic security;

— method based on investment regulation and innovation: assessing the country's innovation
potential by comparing quantitative and qualitative indicators with those of other countries;

— method that is based on the development of an economic intelligence system: an analysis is
conducted and an economic intelligence system is formed to identify and minimize destabilizing and
destructive factors of influence;

— method based on the diagnosis of current, tactical and strategic levels of socio-economic security.

The combination methods of management and socio-economic security of spa businesses can
prevent and minimize the key threats to the provision of services related to the economic, technical,
environmental, social enterprise components. In turn, the complex methods of prevention of dangers
and threats are regulated by the following functions: forecasting, detection, prevention, mitigation of
dangers and threats, security of activity of the enterprise and its personnel, preservation of property,
creation of charitable competitive environment, elimination of consequences of the caused losses, etc.
[1, p. 69].

As a result, the transition of the sanatorium-resort complex to market relations and the need to
ensure socio-economic security have led to the introduction of management concepts in market
management, one of which is marketing,

Sanatorium is a marketing management concept spa and resort company, which provides a
comprehensive study of customer needs in a spa treatment and rest for their fullest satisfaction through
integrated efforts of the production, sale and promotion of spa products in a competitive market to
ensure social-economic security and profit [4, p. 62].
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Marketingin the field of sanatorium services includes external, internal and interactive marketing.
External marketing determines the work of the sanatorium on pricing, sales permits, promotion of
sanatorium services. Internal marketing includes the whole complex of relations of the UPC
administration with the staff (training, motivation, promotion, etc.), aimed at attracting every employee
to marketing activities and providing high quality of vacationers service [1, p. 279].

Interactive marketing defines the ability of staff to serve the customer. Result of resort service -
pleasure of the recreation - consists not only of technological, but also functional component. The first
component is the material part of the sanatorium product (the level of medical base, room comfort,
catering, etc.), the second - directly the process of providing sanatorium services, in which the leading
role is played by well-trained and motivated staff [4, p. 63].

One of the basic principles of marketing, including the marketing of UPC, is the principle of
feedback. In addition to making economic decisions, depending on the market, recreational businesses
actively influence consumers and competitors by all possible methods and means. Thus, UPC does not
passively respond to demand, but pursue a well-thought-out and well-coordinated policy of
conquering the market, forming new consumers.

As a result, health resort marketing as a conceptual basis of the market system of management of
the sphere of production of sanatorium and resort services takes into account the new conditions of the
domestic resort market, which, under the influence of increasing the concentration of sectoral
production, largely lose the chaotic nature inherent in this market and are subject to regulatory
influences. the practice of resorts of traditional economic relations, in which the main role is given to
the consumer.

From our point of view, in order to effectively manage and ensure socio-economic security, it is
necessary to create a marketing service in the UPC.

Marketing services must equally successfully address a number of issues regarding the
implementation of the accepted concept of marketing, as they represent the interests of the enterprise in
the relationship with the consumer. Thus, the marketing department should be able to identify and
identify market needs, outperform its competitors in identifying trends in needs development, refining
them into ideas, and be actively involved in planning and developing a new resort product.

Marketing, as a new function of linking the UPC to the market, is based on a comprehensive and
strategic approach to solving traditional problems. Organizational structures that are suitable for
operational leadership may not meet the criteria necessary to implement a marketing strategy.

In general, there are two groups of marketing organizational structures: hierarchical (mechanical)
and organic.

There are several types of hierarchical structures: linear, functional, linear-functional, divisional,
mixed. UPC marketing services should be formed on a functional basis.

Functional structures are characterized by the distribution of personnel by functional blocks (Fig. 1).

Marketing department
/ i ; ;
Marketing Vouchers ) Planning and
. . ) ) Promotion .
information implementation analysis

Fig. 1. Functional structure of the marketing department of the UPC
*compiled by the author based on [1; 4]

The basic principles of building a UPC marketing service are:
- simplicity;
- effectiveness of the system of links between units;
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- low sound;

- flexibility and adaptability.

Thelocation of the marketingservice in the organizational structure of the UPC and its relationship
with other units deserves special consideration. It is optimal to attribute the marketing service to the
headquarters subordinate directly to the first manager. There are variants of subordination of this
service to the CFO or Special Vice President of Marketing. In any case, the particular importance of the
marketing department for the UPC is due to the need for personal involvement, coordination and
control by the CMO (Chief Medical Officer).

Nowadays, in order to be successful in a dynamic environment, UPC needs to be able to quickly
adapt to changing market conditions and outperform its competitors in quality, speed of delivery,
breadth of range and price of services, which in many respects provides a properly formulated concept
in the management system.

By far, the most innovative concepts in the enterprise activity management system, incl. UPC is a
Business Performance Management and Balanced Scorecard.

Business Performance Management (BPM) is a fundamentally new trend, known as "business
performance management". It is a holistic, process-oriented approach to managerial decision-making,
aimed at improving the enterprise's ability to assess its condition and manage its performance at all
levels by combining owners, managers, staff and external contractors within a common integrated
management environment [8, p. 65].

BPM is a concept that aims to optimize strategy implementation and consists of a set of integrated
cydical analytical processes supported by relevant technologies and relevant to both financial and
operational information. BPM enables an enterprise to identify, measure and manage the effectiveness
of its activities towards strategic goals. BPM'skey financial and operational processes include planning,
consolidation and reporting, analysis of key performance indicators and their dissemination within the
enterprise [15].

Until some point, the evaluation tools for the efficiency of the enterprise were financial. Such
instruments were financial statements. But according to research by R. Kaplan and his colleagues, these
tools reflect the results of decisions and actions taken in the past and cannot be judged effective in the
future. That's why the BPM concept was developed. It is closely linked to financial management.
Financial performance is a universal indicator of business success, but not its driving force. To reflect
the true results of an enterprise at a certain point in time, a link between them and financial results is
required. Waiting to report for a month or a quarter is too long, given that these are figures that affect
daily activities. A rapid feedback mechanism is required to be able to coordinate, correct, or direct the
work of a particular department of the enterprise whose activities need to be aligned with the overall
strategy [6].

As a result, from our point of view, this concept in the system of management of activity of the UPC
is useful for the whole enterprise, as it allows the staff to know exactly what they are required and
expected. Thisis due to the fact that individual employees are able to evaluate the effectiveness of their
activities and use a feedback mechanism to identify areas that need improvement. Such operational
feedback reduces the time for decision makingand error correction. The results are the best operational
efficiency and benefits of the UPC.

The main processes covered by the BPM concept can be seen in Table 1.

Thus, theintroduction of the concept of BPM in the management system of activities of sanatorium
and resort enterprises in terms of socio-economic security can be expected: improving the quality of
reporting and analytics, leading to greater financial transparency, improving the interaction of
divisions of the UPC, reducing reporting cycles, which improves the ability respond to changes and
threats, reduce the number of errors; more rigorous process management leading to better control; the
ability to increase the time to analyze data by reducing the time to manage it.
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Process Content

Strategize Allows managers of sanatorium and resort establishments to
develop strategies and bring them to business units, identify
opportunities for value creation and create a system of
documents that provides an assessment of management
effectiveness and its dynamics

Plan Helps managers of all UPC units set their local goals,
develop and simulate planning scenarios, create programs and
budgets that support operations, and set targets for different
metrics over different time periods

Monitor and analyze Allows to evaluate individual and group performance using
relevant key metrics at all levels of the UPC, as well as providing
users with additional information to help them take action

Take corrective actions Helps UPC managers respond to emerging situations and
threats in a timely manner

Tab. 1. The main processes covered by the BPM concept for sanatorium and resort enterprises
* compiled by the author based on [3; 14]

The concept of Balanced Scorecard, or “Balanced Scorecard”, is one of the latest advances in
modern managementscience. Its authorship is owned by David Northon (David Northon) and Robert
Kaplan (Robert Kaplan), who in 1992 published an article in The Harvard Business Review "The
Balanced Scorecard - Measures That Drive Performance" [16; 17; 18].

The advantage of the Balanced Scorecard concept is that it gives senior management a completely
new management tool that translates overall enterprise strategies into a set of interconnected strategic
goals, programs to achieve them, and correspondingly balanced metrics that evaluate the achievements
of these units across four major projections: finance, consumers, internal processes, learning and
growth. The system of Balanced Scorecard indicators for sanatorium and resort enterprises in terms of
socio-economic security can be seen in Fig. 2.

FINANCES
- purpose, task
- programs
- evaluation indicators

CLIENTS ¢ INTERNAL PROCESSES
- purpose, task MISSION - purpose, task

- programs - programs

A
Y

- evaluation indicators ¢ - evaluation indicators

AREA OF LEARNING AND
GROWTH
- purpose, task
- programs
- evaluation indicators

Fig. 2. Balanced Scorecard for sanatorium enterprises in the socio-economic security
* compiled by the author based on [7; 16; 17]

Studies conducted on the BSC concept indicate that it reflects the core activities of spa businesses -
such as customer service, operational and financial efficiency - in the form of a set of performance
indicators - Key Performance Indicators (KPI). Their number should be 20-25 (financdial indicators,
indicators of the client component and training and growth are approximately 22%, indicators of
internal processes - 34%). The enterprise captures and analyzes these indicators to understand whether
strategic goals are being achieved or not [19].
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A significant advantage of the Balanced Scorecard is the use of not only financial but also non-
financial performance indicators of the enterprise to evaluate customer satisfaction, internal processes
efficiency, employees' potential to ensure socio-economic security and long-term financial success.
However, the number of Balanced Scorecard projections and estimates presented is rather limited and
can be greatly expanded depending on the industry of the enterprise. Also, existing projections can be
adjusted - generalized or more narrowly oriented - depending on the specific activity of the enterprise.
However, it can be noted that the presented concept does not require much adaptation and can
successfully operate in the resorts of Ukraine.

3. CONCLUSIONS

Conclusions from this study and prospects for further development in this direction. Thus, our
proposed concepts in the management system of sanatorium and resort enterprises, taking into account
the above features will allow such an institution to fully and effectively perform the processes of
managing its activities, customer service and provide optimization of functions and management
procedures.

A promising direction for further research is the construction of a methodology for assessing the
quality of management of the sanatorium and resort enterprise.
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bypuxk 3opsana. BiiposaaskeHH: iHHOBaLIiIHMX KOHIIEILIil B CCTeMY yIIpaBAiHH A CAaHaTOPHO-KYPOPTHUM
MiAIPUEMCTBOM B KOHTEKCTi 3a0e3I1e4eHH A colliaAbHO-eKOHOMIiuHOI Oesnexu. 2Kypraa [Ipuxapnamcviozo

ynisepcumemy imeni Bacurs Cmedaruxa, 6 (3-4) (2019), 29-36.

Meto10 AOCAigKeHHs € BUCBITA€HHS BIPOBaAXeHH: iHHOBaALIIIHMX KOHIEMNIN B CUCTEMY
yIpaBAiHHA AiAABHICTIO CaHATOPHO-KYPOPTHUX IiAIIpMEMCTB. BukopucTtoByBaaucsa HacTyIHiI MeTOAU:
aHaJi3 (TeOPeTMYHUII OTAs14 HayKOBOI AiTepaTypu 3 IpoOaeMy AOCAIAKeHH 1); CUHTe3, KOTpUII A0 3BOAUB
iHTerpyBaTu oxpemi yacTMHIU 00'eKTa B €4uHe Ilide (po3pobOKa 30a4aHCOBAHOI CHCTEMM ITOKa3HUKIB A5
CaHATOPHO-KYPOPTHUX IIATIPMEMCTB 3 TOUKM 30py COITiaAbHO-eKOHOMIUHOI Oe3IleKkn); OeHUYMapKiHT, II10
AO3BOAMB 3iCTaBUTH IOHSATTA (CaHATOPHO-KYPOPTHUII MapKeTUHT, yIpaBAiHHs e(eKTuBHicTIO Oi3Hecy,
30azaHCcOBaHa cUCTeMa ITOKA3HUKIB). ¥ CTaTIi pO3TAIHYTO 0COOAMBOCTI CHICTEMI YIIpaBAiHHS CAHATOPHO -
KypOPTHUMMH ITiAIIPUEMCTBAMM B YMOBaX COIIiaabHO -eKOHOMi4HO1 Oe31iekn. CTBepa>Ky€eThCsl, 110 KOHIIEIIIis
yIpaBAiHHA B YacTMHi 3a0e3IleyeHHs COIiaabHO-eKOHOMIYHOI Oe3Ilekn Oyab-sIKOTo IigIIpueMcTBa
CaHaTOPHO-KypPOPTHOTO KOMILAEKCY Oa3y€eThcsl Ha YiTKO cpopMOBaHMX CHCTeMaX OpraHizamil yrpaBAiHH
colliaAbHO-eKOHOMIYHMM PO3BUTKOM. BugiseHo ocHOBHI MeTOoAM peasi3allil, opraHisariil Ta ynpaBAiHH
CoIliaAbHO-eKOHOMIYHOIO ©Oe3IleKOI0 Ha IHigupueMctsi. BigsHadaeTscs, o caHATOPHO-KypPOPTHUIA
MapKeTUHT - I1e KOHIIeIIis yIIpaBAiHH: CaHaTO PHO-KYPOPTHIM ITiAIIPUEMCTBOM, sKa Iepeabadae BcebiuHe
BUBYEHHs IIOTPpeO KAI€HTIB y CaHAaTOPHO-KYPOPTHOMY AiKyBaHHI i BIATIOUMHKY A4 iX HallOi4bIII IIOBHOTO
3a/0BOJEHHSI A0IIOMOIOI0 KOMILAEKCHUX 3yCUAb 3 BUPOOHUIITBA, peasisaliil i IpoCcyBaHHs CaHATOPHO -
KypOPTHOTO IPOAYKTY Ha KOHKYPEHTHOMY PUHKY 3 MeTOIO 3a0e3I1edeHHsI COLIiaabHO -eKOHOMIUHOI Oe31eKu i
oTpuMaHHsA IpuUOYTKy. IIpeacTaBaeHi OCHOBHI IIpollecy, IIO OXOIAIOIOTHCS KOHIIEIII€I0 YIIPaBAIHHS
eeKTuBHICTIO Oi3Hecy A4s1 caHATOPHO-KYpOpTHMX KommaHii. Cucrema 30aJaHCOBaHUX ITOKa3HUKIB
po3po06aeHO A4l CAaHATOPHO-KYPOPTHUX MIAIIPMEMCTB 3 TOUKM 30pYy COIliaAbHO-eKOHOMIUHOI Oe3IIeKu.
3amponoHOBaHO OCHOBHI IHHOBAIIiIIHI KOHIIeIIii (CIIa-MapKeTUHT, yIIpaBAiHH: epeKTUBHIcTIO Oi3Hecy Ta
30asaHCcOBaHa cHUCTeMa IIOKAa3HUKIB), BIIPOBaJ>KeHHs fAKUX Yy CUCTeMy YIIpaBAiHHSA MiANPUEMCTBOM
3abe3rmeunTs NPUITHATTI e(peKTMBHNUX YHIpPaBAIHCPKUX pillleHb, AOCATHEHHS CTpaTeriuHuX Ifideit,
MiABUIIeHH: IPpUOYTKY Ta cOIliaAbHO-eKOHOMIYHOI Oe3I1eku B I1iaoMy. BripoBsa>keHH:I TPOTIOHOBaHIX HaMI
KOHIIEIIIIill B CCTeMY yIIpaBAiHHSI CAaHAaTOPHO-KYPOPTHUMU HiAPUEMCTBaM U 3a0e311ednTh TaKiil yCTaHOBI
IIOBHY Ta e(peKTUBHY peasi3allilo IIpoLieciB yIIpaBAiHHSI 10TO AIABHICTIO, 3a0e3I1e4eHHsI 00CAyTOBYBAHH 5
KAI€HTIB Ta OIITUMi3allil0 BUKOHYBaHUX (PYHKIIil i Tpolleayp yIpaBAiHH L.

Karo4oBi caoBa: mignpneMcTso, KOHLEMNIIIs, cCrcTeMa YIIpaBAiHH S, Ais1AbHicTb, Oe3Iteka.
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ORGANIZATIONAL AND ECONOMIC MECHANISMS OF
TRANSPORT SYSTEM DEVELOPMENT BASED ON LOGISTICS

INNA IRTYSHCHEVA, OLENA ISHCHENKO, JULIA BARABANOVA

Abstract. Itis determined that the existence of a developed transport and logistics infrastructure is
one of the defining dominants of the effective functioning of the transport and logistics system at
the regional, national and international level, provides effective supply, marketing, production and
social communications between the subjects of economic activity.

It is proved that the main directions of state policy implementation in the field of transport and
logistics are: directions of innovative development of transport and logistics technologies on
energy-saving and environmentally safe principles; construction of efficient economic systems in
accordance with the principles of logistics and marketing; development of strategic planning;
improvement of regulatory policy.

Institutional, organizational and economic mechanisms for ensuring the effective development
of national transport and logistics systems have been researched and systematized, among which
the following have been identified as priorities: the development of public-private partnerships
and decentralization reform, which will solve the problems of financing infrastructure
development, the formation of multi-branch integration structures (transport-logistics clusters,
transport hubs and logistics-outsourcing platforms), which will improve the quality of transport
and logistics services, intensification of the integration processes of the transport and logistics
system in the international transport of the network, which will increase the competitiveness of the
national economy, increase in productivity of transit potential and attraction of foreign
investments in the development of the industry.

Keywords: transport and logistics systems, logistics, national economy, infrastructure, transport,
strategic development.

1. INTRODUCTION

One of the defining conditions for the development of the national economy, ensuring the
dynamism of socio-economic processes, an adequate level of business activity and a favorable business
climate is the development of transport and logistics services. The problem of developing an efficient
national logistics system capable of integrating and securing Ukraine's worthy place in the international
market of transport and logistics services is of particular relevance in the context of the implementation
of the European Development Vector. The experience of developed European countries shows that the
development of transport and logistics services is the basis for competitive development of the national
economy in the context of integration processes.


http://jpnu.pu.if.ua/

38 Inna Irtyshcheva, Olena Ishchenko, Julia Barabanova

The experience of European countries shows that the high level of development of the transport
sector and logistics infrastructurein the country directly affects the economic efficiency of business and
the increase of material resources turnover, leads to savings in transport, general logistics and
warehousing costs. As a result of the development of national transport and logistics infrastructure,
there is an increase in business activity and business mobility.

On this basis, the concept of improving the mechanisms of development of the national transport
and logistics system needs to be further researched.

2. RESULTS

The analysis of the state of the transport and logistics system of Ukraine made it possible to identify
the main problems, the solution of which lies in the field of improvement of economic, organizational,
administrative, legal and institutional mechanisms of functioning of both national transport and
logistics systems and the national economy as a whole. The main disadvantages that impede the
effective development of the transport and logistics system indude:

1)Poor quality of transport services, which in many cases is caused by the organization of work of
transport carriers and the efforts to organize logistic processes on their own enterprises. In Ukraine,
unlike most developed countries, integrated logistics services provided by specialized logistics
companies are in their infancy. Most logistical services are combined with transport operations for a
specific type of cargo, which involves different software and significant differentiation of documentary,
financial and information support, which among other things adversely affects the speed of freight and
the cost of transportation, especially when combining different modes of transport.

2)High level of transportation deterioration. The analysis showed that the highest level of wear is
observed primarily in rail and sea transport (more than 60%), which leads to a decrease in quality and
increase the risk of transport services.

3)Poor information support of the transportation process, which leads to certain complications of
delivery control and coordination of logistics flows when conditions change.

4)Undeveloped rolling stock, which negatively affects the cost of transportation. This problem
arises first of all for organizational reasons and is related to the unwillingness or inability to carry out
picking of dispatch from different subscribers by domestic carriers and the lack of logistical
coordination.

5)Low level of insurance culture among consignors, insufficiently developed system of cargo
insurance.

6)It is difficult to organize the interaction of different modes of transport.

7)High energy consumption and low environmental friendliness of transport.

According to Y. Vovk, one of the systemic causes of the crisis in the transport industry is that
market mechanisms have not become its main regulator at the moment. “The mechanisms of
competition and self-organization of transport enterprises are underdeveloped, and the state regulation
of the market of transport services is not effective enough. The monopoly in potentially competitive
segments of rail transportation remains, and the existing inefficient management system of state
transport enterprises leads to unsatisfactory results of their work, loss, inability to provide renewal of
their own rolling stock and reconstruction of outdated transport infrastructure”[1, p. 10].

It is quite dlear that the development of transport and logistics systems in Ukraine in a strategic
context requires improvement of the existing management system based on the development of
harmonized organizational and economic mechanisms and institutional legal mechanisms using
leading foreign experience in this field.

Considering the transport and logistics system from the standpoint of the system management
approach, we can conclude that it is an orderly managed system within which the range of transport
and logistics services is created, creating the conditions for their most effective cross-sectoral and
territorial distribution in accordance with the needs of consumers and providing uninterrupted supply.
In accordance with these considerations, the transport and logistics system is an integrated socio-
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technical-information structure, the main purpose of which is the uninterrupted supply of the economy
with transport and logistics services, characterized by the most optimal value for money. Fig. 1 shows
the structure of the transport and logistics system in the context of the system-management approach.

Conditions of operation of transport and logistics system

International Institutional Socio- Resource Infrastructure
and legal economic
v v v v v

Input ) Feedback
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i ) L) :
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Fig. 1. Elements of transport and logistics system in the context of management approach.

* Source: Developed by the author

According to this approach, the operating factors determined by the set of factors are important
factors and at the same time the input parameters of the national transport and logistics system
functioning. International factors significantly influence the level and dynamics and trends of the
development of transport and logistics flows through the formation of supply and demand for
transport and logistics services and transit, the competitive price of transportation and accompanying
services, the creation of joint projects and more. Given its favorable geographical location, Ukraine is
one of the important transit territories and has considerable transport and logistics potential.

Therefore, the effective use of the existing transport and logistics potential of Ukraine depends on
the development of external relations and implementation of effective reforms that will contribute to
the full integration of the transport system in the international transport and logistics networks. One of
the priority areas for the development of external relations in the field of transport is the inclusion of
Ukraine in the European Logistics Networks operating within the framework of the Eastern
Partnership in the context of the updated European TEN-T policy. In this context, we consider
Vidyakina M.'s opinion “Given the priority of the East-West direction within the framework of the
updated TEN-T policy, we can distinguish priority directions of Ukraine's cooperation within the
framework of the Eastern Partnership transport panel. These include the development of the transport
network in the format of integrated transport corridors; indlusion of inland waterways of Ukrainein the
TEN-T regional network; analysis of the bottlenecks of the national transport network, which are
combined with the Trans-European one; preparation of infrastructure projects to attract EU grant
resources; developing mechanisms for the liberalization of road haulage with the EU and the Member
States ”[2, p. 33].
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According to the Ministry of Infrastructure of Ukraine, the main priority areas of implementation of
the Eastern Partnership programs within which joint projects in the field of transport are implemented
are:

1) the development of the transport network in the form of integrated transport corridors, as well as
the “reconnection” that has actually been lost due to the discontinuation of the Pan-European transport
corridors;

2)analysis of the bottlenecks of the national transport network combined with the TEN-T network,
preparation and prioritization of infrastructure projects for which EU grant resources will be allocated;

3)incdlusion of Ukrainian Inland Waterways (Dnieper River, Southern Bug River and Ukrainian
section of the Danube River) in the TEN-T regional network [3].

At thesame time, full integration of Ukraine into international transport and logistics corridors and
their transformation into effective transit potential requires considerable investments in material
infrastructure, formation of efficient logistics centers, reform of customs and transit regimes. This
requires a radical improvement of the existing institutional, legal and financial mechanisms for
implementing the relevant programs.

Institutional legal prerequisites form a set of interconnected “rules of the game” governing the
relations of entities in the field of transport and logistics services and, depending on the effectiveness of
the created institutional legal mechanisms, create additional opportunities or barriers to the
development of the relevant risk. In developed countries, institutional factors and related regulatory
support are aimed at effectively regulating the transportation market and aiming at reducing
transaction costs.

L. Chobal distinguishes the following components of the institutional environment of the transport
complex:

— formal institutions (officially established by the authorities the rules and regulations that are
binding on all participants of the transport complex);

— informal institutions (unwritten rules and traditions that are unofficial but have an impact on the
functioning of many participants);

— mechanisms for identifying violations of rules and regulations by which offenders are identified;

— mechanisms for applying sanctions to violators ”[4, p. 313].

As international experience shows, one of the priorities of institutional support for the development
of transport and logistics systems is the introduction of public-private partnership mechanisms in this
field. An effective public-private partnership system should provide a set of mutual benefits for both
state and regional authorities and the private sector, in particular:

For the state these are additional possibilities:

— attracting private investment in the development of transport and logistics infrastructure and
modernization of activities traditionally within the competence of public administration and financing
(construction of transport and logistics complexes, terminals, ports, arrangement of water facilities,
etc.);

— concentrating efforts on the most important economic and social security aspects of transport
through outsourcing part of market services;

— attracting the best management, technology and technology from the private sector;

— cost and risk sharing;

— unloading of state bodies and differentiation of functions on management of infrastructure and
transport services;

— reduction of the state monopoly influence on the development of transport, reduction of the
administrative apparatus and promotion of the development of competitive relations;

— improving efficiency, reducing project implementation times and improving the quality of service
to end consumers.

In turn, private equity can receive the following benefits:

— expanding market share by entering the public services market, where traditionally there is steady
demand;
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— priority state assistance in the implementation of joint investment projects, reduction of
administrative barriers;

— sharing risks and costs with the state;

— providing state guarantees of minimum profitability of the project, partial refund of funds in case
of unsuccessful implementation of the project due to the fault of the state partner.

In Ukraine, the mechanism of public-private partnership implementation is governed by the law of
Ukraine “On Public-Private Partnership”, which defines the basic conditions for the implementation of
joint projects in this field. Thelaw defines the basic principles on which relations between the state and
business should be built:

— equality before the law of public and private partners;

— prohibition of any discrimination against the rights of public or private partners;

— aligning the interests of public and private partners for mutual benefit;

— ensuring higher efficiency of activity than in the case of such activity by a public partner without
involvement of a private partner;

— invariance throughout the term of the contract concdluded within the framework of public-private
partnership, purpose and form of ownership of objects that are state or communal property or belong
to the Autonomous Republic of Crimea, transferred to a private partner;

— recognition by public and private partners of the rights and obligations stipulated by the
legislation of Ukraine and defined by the terms of the contract concluded within the framework of the
public-private partnership;

— fair sharing between the public and private partners of the risks associated with the
implementation of public-private partnership contracts;

— definition of a private partner on a competitive basis, except in cases established by the law [5].

At the same time, according to the experts of the Institute for Strategic Studies under the President
of Ukraine, the current legislation on public-private partnership in Ukraine has several disadvantages:

— First, there is no minimum share of participation in the private partner project (in particular, in
developed countries, the minimum share of private funding is 25%). In this regard, even a minimal
proportion of private funding in a joint project allows it to be classified as a public-private partnership,
transferring most of the responsibility to the state.

— Second, there are no well-defined mechanisms for practical implementation (defining the stages of
implementation of public-private partnership projects, creating motivation for foreign investors, etc.).

— Third, according to Art. 7 public-private partnership extends to entities that are state-owned or
communal-owned or owned by the Autonomous Republic of Crimea; this makes it impossible to
implement projects such as the construction of facilities by a private partner and then transfer them to a
state (municipal) partner.

— Fourth, the role of the State Regional Development Fund in financing public-private partnership
projects “and the peculiarities of using public-private partnership as a mechanism for implementing a
new regional policy” [6].

Therefore, despite some changes in this area, the use of public-private partnership mechanisms in
the transport sector has not become widespread due to the poorly developed regulatory and legal
mechanisms of public-private partnerships in the transport and logistics sector, lack of rights and
guarantees for investors, corruption and lack of trust between the state and the private sector.

Resource support for the development of transport and logistics systems directly affects the quality
and tariff policy in the field of transport services. An important factor in the provision of resources is
the development of the personnel capacity of the transport and logistics system. The availability of
qualified personnel is one of the main prerequisites for improving the level of services provided by
logistics providers, the productivity of trade and logistics companies.

Despite the high level of teaching and professional skills in some sub-sectors of the transport
system (aviation and rail technology, mechanical engineering, road construction), there is a shortage of
specialists in the field of supply chain management, inter-branch logistics, traffic information
management. One of the obstacles for Ukrainian logistics providers, transport officials and
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management staff is their lack of proficiency in English. In view of this, important directions for
improving the personnel support for the development of national transport and logistics systems are
the development of targeted sectoral training programs and training for employees of the transport and
logistics sector, which should be aimed at:

— professional training of personnel;

— improvement of educational programs for higher education institutions in the field of logistics in
accordance with current world trends and needs;

— development of voluntary schemes with (international) qualification standards;

— ensuring the participation of national scientists in international projects in the field of STT;

— introduction of English and other foreign language courses, which should become a prerequisite
for career advancement.

One of the most problematic and at the same time decisive tasks of providing resources for the
development of national transport and logistics systems and infrastructure is financial support. An
analysis of the state funding of projects and programs in theindustry has shown that, with limited state
and regional funds, there is a significant under-financing of the construction and rehabilitation of
strategically important infrastructure, such as roads, ports, railway stations and rolling stock.

In the face of scarcity of public financial resources, a large part of the projects in the industry are
financed with the involvement of international financial assistance, which eventually leads to the
accumulation of debt.

According to O. Ovsyannikova, the main directions of improving the financing system of the
transport sector of Ukraine are:

— “to develop a long-term financing plan for the transport sector with a view to developing
infrastructure, in particular with careful planning in line with strategic priorities, timing and asset
lifecycle, as well as on the return on investment to ensure efficient spending;

— to ensure that the State Road Fund fulfills its goals in 2019;

— create favorable conditions for attracting private equity investments in the development of the
transport sector with obviously viable public-private transport partnership projects;

— ensure a transparent system of public procurement, communication and disclosure of budget
planning and spending to demonstrate financial discipline to the public;

— encourage MFO investment in the development of the transport sector;

— develop and apply innovative financial instruments and mechanisms in the long run to unlock
private capital flows into the transport sector (green investments, mezzanine financing, project
financing, induding bonds and risk-sharing instruments) with state or MFO support “[7, p. 35-36].

In our opinion, in reforming the financial support system for the development of national transport
logistics systems, it would be useful to take advantage of Poland's experience in this field, especially
given the European vector of Ukraine's development. This is due to the fact that Poland can be
compared to Ukraine in terms of a large number of indicators and structural parameters of the
economy. At the same time, despite the lack of access to international maritime routes and more limited
transport and logistics, transit and infrastructure potential in comparison with Ukraine, Poland has
today reached the leadership among the post-socialist countries in most parameters of the transport
and logistics system development and achieved a high level of logistic efficiency.

In particular, on the basis of the conducted research, Borschevsky V. notes the following reforms
applied by Poland, which contributed to the achievement of stable financial condition of the transport
and logistics industry and ensured the efficient functioning of transport systems:

1) liberalization of economy and foreign economic activity, which stimulated the development of
entrepreneurship and significantly improved business conditions. The broad involvement of private
investment on the basis of public-private partnerships, the reduction of state monopolies and the
corporatization of the transport and logistics business had a positive impact on the financing of
infrastructure and the transport sector. These measures stimulated the inflow of investments into the
industry and gave impetus to the development of competition in the market of transport services;
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2)change of administrative-territorial structure and deep decentralization of power, which allowed
to form an effective system of local self-government on the basis of delegation of a considerable part of
financial and administrative-administrative powers, including in the sphere of development of regional
transport and logistics systems. Thiswas the impetus for deep modernization and improvement of the
road economy, reconstruction of roads of local importance and creation of objects of transport and
logistical infrastructure at the expense of local budgets and territorial communities. The synergies in the
field have also been facilitated by the joint efforts of local communities and businesses through joint
implementation of investment projects of regional and interregional transport infrastructure
development.

3)adapting to the requirements and standards of the EU in building civil society institutions. First
of all, it concerned the formation of a network of NGOs and other non-governmental institutions whose
activities ensured the effective use of EU finandial support instruments for the candidate countries.
These programs, as noted earlier, have attracted significant sums of money from Poland for the
development of various links in the transport infrastructure [8].

Despite some efforts and developments in the areas under consideration in Ukraine, some issues
regarding the implementation of decentralization reforms, the development of public-private
partnerships and the formation of effective mechanisms for involving the private sector in the
development and modernization of regional transport and logistics infrastructure remain unresolved.
Solving these goals will reduce the financial burden on the state budget and promote the targeted use
of financial resources, increase transparency of procedures and help reduce regional disparities in the
development of transport infrastructure.

According to a considerable part of national scientists, the solution of problems concerning the
improvement of the organizational support system and improvement of the quality of transport and
logistics services is the formation of cross-sectoral territorial, interregional and intermodal
organizational structures, in particular transport and logistics clusters, nodes, specialized platforms,
etc. In particular, scientists Irtyshcheva I, Minakova O., and Khristenko O. emphasize that “the
organizational structure of the transport and logistics system of Ukraine should consist of five levels of
logistical interaction:

— interaction of objects of transport and logistics infrastructure (terminal and cargo complexes,
warehouses, enterprises of various types of transport and transport and logistics service, etc.);

— logistic transport centers of local, regional and international destination;

— regional logistics transport systems;

— logistics transport clusters;

— integrated transport and logistics system of Ukraine (subsystem of the economic system of the
country and international transport and logistics systems) [9, p. 148]. Such a structure will ensure the
creation of a wide range of high-quality, secure and low-cost transport and logistics services that meet
the expectations and requirements of stakeholders (consumers, carriers, state-holders).

The cluster approach to the formation of transport and logistics systems has been widely used in
the economies of developed countries, in particular the USA, Japan, China, India, and is a priority
organizational direction for the development of transport systems within the EU. The organizational
structure of transport and logistics systems involves the formation of support logistics centers and
cooperating regional transport and logistics clusters, which allows to optimize the systems of cargo
flows between countries. “The European network of transport and logistics clusters comprises 25
primary and about 60 secondary transport and logistics clusters, which fall into one of three categories:

1) port transport and logistics clusters (Valencia Cluster, Spain);

2)border transport and logistics clusters;

3)regional transport and logistics clusters ”[10, p. 70].

According to O. Polyakova and O. Shramenko, “the impact of transport and logistics infrastructure
on long-term economic growth is carried out in five main directions:

1)as a direct factor of production;

2)as an element of other factors of production;
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3)as an incentive to increase aggregate demand;

4)as an incentive to accumulate factors of production;

5)as an instrument of industrial policy” [11, p. 132].

Therefore, the use of a cluster approach to the organization of transport and logistics services in
Ukraine can be an important factor in improving the quality of basic (passenger and freight
transportation) and accom panying (information support, service, cargo insurance, customs procedures,
etc.) services and improving the business climate in the regions. Promising directions of cluster
formation are their placement in Ukraine near large industrial and agricultural centers along the
directions of international transport corridors.

According to O. Karpenko and E. Osipova, the creation of logistics and outsourcing platforms is an
important area of organizational support for the development of transport and logistics systems and
their coordination at the macro level. Under the logistics-outsourcing platform, the authors propose to
understand “a coordinating and integrated mechanism for managing and transforming material,
information and other flows, which integrates elements of the transport and logistics system at the
macro level and ensures high efficiency of the goals of these elements. The logistics and outsourcing
platform should be considered as an infrastructure unit of the region's economic system. The main
tasks of the logistics and outsourcing platform are to provide transport and logistics services at minimal
costs for logistics services and logistics infrastructure through the cooperation of transport and logistics
companies providing specialized logistics services “[12].

3. CONCLUSIONS

Building an effective national transport and logistics potential and its rational use in today's
changing environment requires a comprehensive systematic approach and the creation of an effective
strategic management system that takes into account its existing and potential technical, organizational,
resource and functional properties.

The formation of logistics and outsourcing platforms will help to integrate and balance processes,
management, service, optimization of freight flows of various types, which will lead to a shortening of
the delivery time of goods and improve the quality of customer service. Logistics-outsourcing
platforms will also create the conditions for the introduction of new IT technologies and the expansion
of information support, control and administration of freight traffic, which at the same time will help to
accelerate the payback period of projects. Also, the implementation of transport-logistic platforms and
clusters will have a positive impact on the socio-economic development of the regions where they are
located through: increasing jobs and improving infrastructure, creating a favorable business
environment, developing small and medium-sized businesses.
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Iprnmesa Inna, Imenko Ozena, bapabanosa [Oais. OpranizalliliHo-eKOHOMIUHI MeXaHi3MU pPO3BUTKY
TPaHCIIOPTHOI CUCTEMU Ha OCHOBi aorictuku. XKyprar Ilpuxapnamcoxozo ynisepcumemy imeni Bacuas
Cmedgaruxa, 6 (3-4) (2019), 37-45.

BusHnaueHo, mo HasgBHICTh PO3BMHYTOI TPaHCIOPTHO-AOTICTMYHOI iHQPaCTPyKIypu € OAHI€IO 3
BU3HaYaAbHIX A0MiHaHT e(peKTMBHOro PyHKITIOHYBaHHsI TPaH CIIOPTHO-AOTiCTUYHOI CHCTeM M PeTiOHaABHOTO,
HaI[iOHAAPHOTO Ta MiXHapOAHOTO piBH:, 3a0e3nedye eeKTMBHI ITOCTayaAbHUIILKO-30YTOBi, HAyKOBO-
BUMPOOHMYI Ta cOlliaAbHi KOMyHiKaIlii MiX cy0’€KTaM eKOHOMIUHO] AisIABHOCTI.

JoBejeHo, IO OCHOBHMMM HaOpsAMKaMI peaJisallii Jep>KaBHOI IOAITMKM y TpaHCIIOPTHO-
AOTICTUYHIN raAysi €: IHHOBaLIIHUII PO3BUTOK TPAHCIIOPTHIAX 1 AOTiCTMYH X TeXHOAOTiN Ha €HePTrOoOIIaAHIX
Ta eKO0O0TiYHO Oe3IeyHNX 3acajax; 100y 40Ba e(peKTIBHIIX eKOHOMIYHIX CMCTeM i3 BpaXyBaHHsM IPUHIUITIB
AOTICTMKM i MapKeTUHTY; PO3BUTOK CTPATeriyHOIO AaHYBaHHS; YA0CKOHAACHHS PeryAsSTOPHOI IO A TUKI.

JocaizKeHO Ta cCUCTeMaTM30BaHO IHCTUTYIIiNHI, opraHizaliliHi Ta eKOHOMIi4HiI MexaHi3Mu
3abe3neyeHHs1 e(PEKTMBHOTO PO3BUTKY HalliOHaAbHOI TPaHCIIOPTHO-AOTICTUYHOI CUCTeMU, ceped, AKUX Yy
AKOCTI IIPIOPUTETHUX BU3HAYEHO: PO3BUTOK Aep>KaBHO-TIPUBATHOIO IIapTHepCcTBa Ta pedopMu
JelleHTpali3allii, 10 A03BOAMTL BMPIIINUTH ITpoOAeMU 3 Cl)iHaHCyBaHH}I PO3BUTKY ichpaCprKTpr,
dopmyBaHHsA iHTerparjiiiHux OaraToraay3eBux CTPYKTyp (TPaHCIOPTHO-AOTICTUYHUX KAacTepis,
TPaHCIIOPTHMX BY31iB Ta AOTiCTUYHO-ayTCOPCHMHIOBUX I141aTOPM), IO CHPUATIME IiABUINEHHIO SIKOCTI
TPaHCIIOPTHO-AOTICTMYHMX IIOCAYT, aKTMBi3allis IHTerpaliliHMX IIPOILIECiB TPaHCIIOPTHO-AOTiCTUYHOL
CUCTeMM B MIXHapOJHi TpaHCIIOPTI Mepexxi, 1110 3a0e3I1eunTh HiJBUIIEeHHSI KOHKYPEeHTOCIIPOMOIKHOCTI
HalliOHaAbHOI €EKOHOMIKH, 3POCTaHH S IIPO AYKTUBHOCTI TPAH3UTHOTO MOTeHIlialy Ta 3aAy4eHHs iHO3eMHIX
IHBeCTULIIN Y PO3BUTOK TaAy3i.

Karo4oBi caoBa: TpaHCIOPTHO-AOTICTMYHI CHCTeMM, AOTiCTMKa, HallioOHaJbHa e€KOHOMiKa,
iHQpacTpyKTypa, TPaHCIIOPT, CTpaTeTiYHUI PO3BUTOK.
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SUBSTANTIATION OF EFFECTIVE INSTRUMENTS OF
REGULATION OF FINANCIAL IMBALANCES OF ENDOGENOUS-
ORIENTED DEVELOPMENT OF THE REGIONS OF UKRAINE

TARAS KLOBA, SOLOMIIA KLOBA

Abstract. The article deals with instruments recommended for regulating financial imbalances of
endogenous-oriented development of the regions of Ukraine as an integral part of the regional
economy management mechanism, and also explored the ways of regulating regional
socioeconomic processes in crisis conditions. The basic principles of selection of instruments for the
regulation of financial imbalances of endogenous-oriented development of regions are determined.
The classification of instruments of regulation of financial imbalances of endogenous -oriented
development is considered. The basic tools used to support the development of regions and
municipalities are analyzed: legal; related to the development of appropriate strategies and
programs; based on the implementation of inter-municipal cooperation; financial. The three main
directions of financial imbalance regulation tools for endogenous-oriented development of the
regions are investigated, which are used to analyze the impact on the effectiveness of regional
development at different stages of the economic cycle. The system of specially organized measures
of regulation of financial imbalances of endogenously oriented development of regions is
substantiated. In modern conditions, great attention is paid to the problems of regulation of
financial imbalances of endogenously oriented development of regions of Ukraine, the
implementation of which requires special instruments. A holistic presentation of the systemic
mechanism of regulation of financial imbalances of endogenously oriented development of regions
is offered. After all, ensuring endogenous-oriented development of regions in the current
conditions of functioning of the economy of Ukraine requires the implementation of strategies of
socioeconomic transformation, which will be aimed at changing the financial imbalances of
development of regions and mechanisms for their implementation. Endogenously oriented
regional development means increasing the level of overcoming adverse social, economic and
environmental risks and trends, with the ability of regions to provide financial imbalances, self-
regulation, self-improvement with maximum use of internal as well as external borrowing
resources to meet the needs of the population of the regions. The endogenous-oriented
development of the regions is conditioned by the identification of instruments for regulating the
financial imbalances of the regions and the identification of conditions for their achievement,
which are derivatives for ensuring the endogenously-oriented development of the regions as a
whole.

Keywords: basic principles of selection of regulatory instruments, financial imbalance regulation
instruments, classification of regulatory instruments, basic directions of regulatory instruments.
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1. INTRODUCTION

Regulation of financial imbalances of endogenous-oriented regional development is an integral part
of the overall process of reforming Ukraine's economy, which necessitates the necessity to justify the
proportions of rational participation of the regions in financial support and development of the
regional economy.

For Ukraine in the context of large-scale transformations of the domestic economy, modernization
of endogenous-oriented development of regions is a key task of development. Deep differentiation of
macroeconomic parameters of the regions of modern Ukraine has become one of the main
characteristics of its economy, which inevitably leads to an increase in the number of problem areas.
The task of reducing the level of negative consequences of the lag in socioeconomic development
necessitates the improvement of regulation of financial imbalances of endogenous-oriented
development of the regions of Ukraine.

Currently, thereis a change in the paradigm of regional economic development and regional policy,
the search for ways to improve the effectiveness of territorial development, management, new forms,
methods and mechanisms of participation of regional authorities in managing the territory [1].

Research on the problems of regulation tools of financial imbalances of endogenous-oriented
development of regions such Ukrainian scientists as O. Anchishkin, P. Belyenki, Z. Vernal,
I. Vakhovich, V. Geets, Z. Gerasymchuk, A. Golykova, B. Danylyshyn, M. Dolyshny, S. Doroguntsov,
P. Zhuk, S. Zludko, L. Kowalska, V. Kravtsiv, I. Lukinov, V. Mamonova, I. Mikhasyuk, V. Rudenko,
M. I. Skripnichenko, D. Stechenko, I. Storonyanskaya, M. Chumachenko, V. Shevchuk and others.
However, comprehensive research in this area is under-researched and needs further study.

The policy of regulation of financial imbalances of endogenously oriented development of regions
is realized with the help of a certain set of tools. Proper selection and successful application of methods
and tools of the mechanism of regulation of endogenously-oriented development of the regions of
Ukraine in practice will allow to reach a high level of their sustainable development. A rational
approach in the construction of incentive instruments will lead to the maximum socioeconomic effect.

2. RESULTS

Theintensity of the use of certain regulatory instruments applied in the framework of the policy of
regulation of financial imbalances of endogenously oriented development of the regions depends on
the extent to which the spheres of life of the regions are developed and their relations are coordinated.
Thus, in order to achieve a high level of balance in the sustainable development of the regions, IE to
support the interconnection, integrity and dynamic balance of social, economic and environmental
components, it is necessary to use tax and transfer incentive instruments. First of all, this is due to the
fact that budgets and fiscal stimulus instruments are dosely interconnected and actively applied in all
areas of activity of the region. In addition, their use involves the redistribution of funds through the
budgets of different levels, which helps to achieve social justice, economic growth and environmental
equilibrium, thus contributing to theharmony, balance and equilibrium of the sustainable development
of the region.

Thus, instruments of regulation of financial imbalances of endogenously-oriented development of
regions mean a set of forms, methods and methods of influence on processes of development of
territories by the state bodies for the achievement of certain goals. In this case, the regulatory
instruments are the specification of the rules and regulations that form the institutions of regulation
(management).

The tools for regulating the financial imbalances of endogenously oriented regional development
must be based on certain grounds, namely the selection of incentive measures, that is, the principles of
selection of incentive instruments.

The basic principles of selection of instruments for the regulation of financial imbalances of
endogenously oriented development of regions are the following, which are shown in Figure 1.
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Basic principles of selection of instruments for regulation of financial imbalances of

endogenously oriented development of regions

v

Efficiency

Flexibility

A\ 4

ability to achieve social, economic and environmental goals in the

| most rational way at the lowest cost within the framework of the

implementation of the policy of stimulating sustainable development
of theregion;

responses to ongoing social, economic and environmental internal

Justice

A 4

Priority

A 4

Long term

\ 4

Informative

)| and external changes affecting a specific region;

the appropriateness of assigning incentive measures to a specific type

]: of policy to promote sustainable development in the region in order to

be objective in sharing the consequences of the incentive instruments
used;

Y | the use of incentive instruments that can become preferred when

— implementing a particular type of policy to promote sustainable
development in the region;

selection and application of sustainable long-term incentives within
) theregion's policy to promote the higher social, economic and

J | environmental dimensions of regional development;

the availability of objective information on incentives to justify the use
=) of incentives within the framework of regional sustainable
development policies;

Comply with

A 4

sustainability signs
N

J

promotion tools for a particular type of sustainable development
|| policy must be consistent with the sustainability traits that need tobe
improved.

Fig. 1. Basic principles of selection of instruments for the regulation of financial imbalances of endogenously oriented

development of regions. Source: is based on [2; 3]

The tools of regulation of financial imbalances of endogenously oriented development of regions

are tools of activating influence on financial imbalances which are aimed at ensuring achievement of

endogenous oriented development of the region through active activity of state and regional

authorities.

Theset of relevant institutions and instruments constitutes an economic mechanism of regulation.
To date, numerous dassifications of instruments for regulating financial imbalances in

endogenously-oriented development are known (Figure 2).
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Classification of instruments for regulation of financial imbalances of endogenously
oriented development
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Fig. 2. Classification of instruments for the requlation of financial imbalances of endogenously

oriented development. Source: by the author

Classification of instruments for the regulation of financial imbalances of endogenously-oriented

development is characterized by the use of a wide range of measures for promoting sustainable

development and is presented in Table. 1.

Classification features

Type of classification

Specifics

1) by subject:

tools to promote sustainable
development in the region

incentive instruments aimed at the activities of economic entities
and regional authorities in all regions to achieve sustainable
development used by public authorities;

tools for motivating the
region's sustainable
development

measures of internal activation of activity of economic entities in the
social, economic and environmental spheres of the region, aimed at
achieving sustainable development through the application of a
motivational approach to increasing the internal potential reserves
of a particular region used by regional authorities;

2)in the direction of
stimulation:

investment and innovation

activation measures based on investment in the development and
implementation of new technologies, processes and innovative
proposals to achieve sustainable development in the region;

tax

instruments for promoting the sustainable development of the
region, based on the levers of the tax system (taxes, payments, fees,
penalties, tax breaks and credits), and aimed at achieving the
sustainable development of the region;

transfer

incentivemeasures aimed at improving the financial situation in the
region and achieving sustainable development through the use of a
system of budgetary allocations (grants, subsidies, subsidies);

institutional

incentive measures implemented by stateand regional authorities to
improve the financial situation in the region (permits, restrictions,
agreements, programs);

3) the duration of the
stimulus event:

long term

tools for promoting the sustainable development of the region,
which have been in use for over 5 years;

medium term

sustainable development measures that last for 3 to 5 years;

instruments for promoting the sustainable development of the

short term
region, whose duration is limited to 1 to 3 years;
sustainable development instruments financed by state or local
state . .
budgets, public funds, and state-owned enterprises;
incentive measures aimed at achieving sustainable development of
4) by funding source: private the region and funded by private entities of various organizational
forms and types;

. instruments for stimulating sustainable development of the region,

internal

financed by intra-regional sources;
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Classification features

Type of classification

Specifics

external

incentives for sustainable development in the region and funded
through national or interregional programs and agreements as well
as international organizations.

5) tax instruments for
promoting sustainable
development:

tax scientific credit

deducted from the taxable amount of monthly income of legal
entities carrying out R&D expenses on research activities. The
purpose of the tool is to develop new technologies and translate
scientific achievements to achieve sustainable development in the
region.

investment tax credit

deduction from the taxable amount of monthly income of legal
entities engaged in innovative investing. The tool is aimed at
promoting innovation in the social, environmental and economic
spheres to achieve sustainable regional development.

tax preferences for high-tech
and environment-oriented
enterprises in the region

on the territory of the region by partial exemption from taxation of
legal entities carrying out such activity. The tool will allow to
expand ecological products and services, ensure ecological balance,
achieve sustainable development of the region.

6) transfer tool to
stimulate sustainable
development of the
region:

direct subsidy to local
budgets for environmental
measures and regional
resource policy

budgetary allocation from the State Budget of Ukraine for regions
with significant environmental problems, as needed. The purpose of
the instrument programs is to overcome environmental problems in
the regions of Ukraine and to promote the sustainable development
of the regions.

direct subsidy to regions
forced to sustain industrial
development

program budget allocation from the State Budget of Ukraine to a
specific region, where purposefully adheres to industrial
development in order to preserve the social and environmental
sphere of the region. The main objective of the toolkit programs is to
compensate a specific region for slowing down industrial
development in order to rebalance the areas of the regional SEE
system..

7) investment-
innovative tools for
stimulating
sustainable
development of the
region:

innovative investment in
regional science and
technology

private and public investment in high technology, focused on
achieving sustainable development of the regional SEE system. The
tool is aimed at restoring ecological balance, achieving social justice
and ensuring the economic growth of regions through the
implementation of high-tech investment projects.

innovations to restore the
primary qualities of the
region's resources used

implementation of high-tech projects implemented by legal entities
in the region and related to the natural resources of the region. The
purpose of the incentive tool is to restore the natural resource
potential of the region, to ensure the suitability of the resources used
to achieve sustainable development of the region.

8) institutional tools
for promoting
sustainable
development of the
region:

state procurement of highly
efficient regional projects
and technologies in
environmental and social
terms

defining the list of priority social-environmental projects, financing
them and implementing them in order to achieve sustainable
development of the region. The main purpose of the incentive tool is
to develop high-tech, energy-efficient, environmentally friendly and
socially-oriented production.

regional cross-border
cooperation in the field of
sustainable development

cross-border regional cooperation in social, economic and
environmental spheres to achieve sustainable regional development.
This tool will enhance the cooperation of the regions of Ukraine with
the regions of neighboring countries in the social, economic and
environmental spheres of the region, contributing to the sustainable
development of the region.

Tab. 1. Classification of instruments for regulation of financial imbalances of endogenously

oriented development. Source: is based on [4]

At the same time, the dassification of instruments for regulating financial imbalances of
endogenously-oriented development is used to achieve sustainable development of the regions within
different policies to stimulate sustainable development of the regions, should ensure the competitive
development of the economy, revitalization of the social sphere and ensure its environmental safety, as
well as ensuring the environmental safety of the regions. At the same time, it is possible to achieve a
high level of sustainable development of the regions only when the instruments for promoting
sustainable development have a regional socio-ecological-economic effect of their application.
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The tools of regulation of financial imbalances of endogenously-oriented development of the
regions, which are used to analyse the impact on the efficiency of development of regions at different
stages of the economic cycle, can be classified into three main areas: administrative, organizational-
economic and financial (Figure 3).

The main directions of instruments of regulation of financial imbalances
of endogenously oriented development of regions
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Fig. 3. The main directions of instruments of regulation of financial imbalances of endogenously

oriented development of regions Source: by the author

Each direction of regulation of financial imbalances of endogenously oriented development of
regions can have many modifications depending on what elements of distributive relations they
contain. Each destination is responsible for a specific purpose in the form of assigned functions. The
main areas of interaction are through financial instruments, thus influencing the different aspects of
endogenously oriented regional development.

In the process of regulating the financial imbalances of endogenously-oriented regional
development, it is proposed to concentrate efforts on the creation of special instruments, which incdude
both the development of regulations defining the formation of new organizational forms and the
practice of special types of transfers.

After all, regulation of financial imbalances of endogenously-oriented development of regions
should be carried out by a system of specially organized measures of political, legal, social, financial,
economic character, called (Figure 4).
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Fig. 4. System of specially organized measures for regulation of financial imbalances

of endogenously oriented development of regions. Source: is based on [2]

It is obvious that the use of financial imbalances in the endogenously oriented development of the
regions, both equalizes and stimulate subsidies, as well as subsidies and employ a comprehensive
approach.

This means overcoming the traditional view of intergovernmental budgetary regulation as an
auxiliary process that ensures the transfer of funds between budgets at different levels. It can be
concluded that any relationship between state authorities and municipalities arising from the
distribution of tax revenues, spending powers, and especially transfers, affects the interests of both
parties and presupposes their harmonization [5].

In conditions of economic instability, problems related to ensuring the development of regions were
actualized. Practice shows that more attention has traditionally been paid to the development of public
policy that regulates the financial imbalances of regional development, as well as the search for legal,
organizational and economic mechanisms.

However, the issues of regulating the financial imbalances of endogenously-oriented regional
development are most acute at thelocal level, wherea clear lack of tax and non-tax revenues to finance
regional development is observed when using the current system of distribution of financial revenues.
In such a situation, special importance is given to fiscal mechanisms for regulating municipal
development.

3. CONCLUSIONS

The results of the study allow us to formulate the following conclusions:

1. Perspective directions of improvement of the system of regulation of financial imbalances of
endogenously-oriented development of regions can be formed and practicing of the practice of
providing system transfers to regions lagging behind in socioeconomic development, formation of
special instruments of regulation of financial imbalances of regional development - target economic
zones. An effective direction for improvement may be the creation of a corporation of regions within
the territorial development of zones of special social-ecological regime of nature management. In this
case, it is advisable to provide for the possibility of modifying the use of regulatory instruments at the
stages of financial and economic crises and depression.

2. At the regional level, it is advisable to concentrate the efforts of the executive and legislative
bodies on increasing the decentralized resources for financing the development of the territories. The
process of formation of decentralized sources of realization of the perspective directions of
development of regions raises efficiency of endogenously-oriented development of regions at once in
several directions: first, an environment is created to form a system of investment projects capable of
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leading the region out of a state of depression; secondly, the conditions for effective development of
significant investment inflows are formed, in particular at the expense of investors of national welfare,
the personnel reserve is created through the implementation of global projects, the project basis of
strategic development is expanded by increasing the number of developed and passed re-engineering
projects of enterprises and structural restructuring, and financial resources are being accumulated to
modernize theregion's bankingsystem in order to increase the share of long-term loans and to include
regional banks in the system of large investment projects that can bring the productive forces of the
region to a new level of development.
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Karoba Tapac, Kanoba Coaomia. OOrpyHTyBaHHS Ai€BUX iHCTPYMEHTIB peryAioBaHH: (PiHaHCOBUX
AucbasaHCiB  €HAOTEHHO-OPI€HTOBAHOTO PO3BUTKY perioHis Ykpainm. JKypuar [lpuxapnamcokozo
yrisepcumemy imeni Bacuas Cmedanuxa, 6 (3-4) (2019), 46-54.

Y cTaTTi po3rasHyTi iHCTpyMeHTH, AKi peKOMeHJOBaHi 445 peryaloBaHHs (piHaHCOBUX ArcOaaHCiB
€H/OTEeHHO-OPI€HTOBAaHOTO PO3BUTKY PErioHiB YKpaiHM sIK CKJAaJOBa 4YacTMHa MeXaHi3My yIpaBAiHHS
perionaabHOI0 €eKOHOMIKOIO, a TaKOK BUBYEH1 IIASXM peryAl0BaHHs perioHaabHMX COLliaAbHO-€KOHOMIUH X
IIpOIleCiB B KPM3OBMX yMOBaX. BusHaueHO OCHOBHI HNPUMHLMIIN BigOOPY iHCTPYMEHTIB peryAloBaHHS
¢pinaHCOBMUX AucOasaHCiB €HAOTEHHO-OPi€HTOBAHOIO PO3BUTKY perioHis. PosrasHyro kaacudikariiito
iHCTpyMeHTiB peryaroBaHH: (piHaHCOBMX ArcOalaHCiB €HA0TeHHO-Opi€HToBaHOoro po3BuiKy. [IpoanaaizosaHo
OCHOBHI iHCTPYMEeHTH, sKi BUKOPUCTOBYIOTbCA AAsl 3a0e3lledeHHs PO3BUTKY PerioHiB i MyHilIMITaAbHUX
YTBOPEeHb: IPaBOBi; IIOB'sI3aHi 3 PO3POOKOIO BiAIIOBiAHMX CTpaTeriil i mporpaM; 3acHOBaHi Ha peasi3airii
MIXKXMYyHIIUIIaAPHOTO CHiBpoOiTHMIITBA; PiHAHCOBI.
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AocaigxeHO Tpu OCHOBHI HampsIMKM iHCTPYMEHTIB peryAioBaHH: (iHaHCOBMX AmcOaaaHCiB
€H/OTEeHHO-OPI€HTOBAaHOTO PO3BUTKY PEerioHiB, IO 3aCTOCOBYIOTbCS 3 MeTOIO0 aHali3y BIIAMBY Ha
eeKTMBHICTh PO3BUTKY perioHiB Ha Ppi3HMX eTalmaXx eKOHOMiuHOTO HUKAy. OOIPYyHTOBAaHO CHUCTEMY
criertiaabHO OpraHi30BaHMX 3aXOAiB peryAioBaHHs (piHaHCOBUX AMcOaJaHCiB €HAOTeHHO-OPi€HTOBAaHOTO
PO3BUTKY perioHis.

B cyuacHux ymoBax BeAuKa yBara npuAiAa€Thcs Ipob.aeMam peryaioBaHHA (piHaHCOBUX AucDasaHCiB
€HJOTeHHO-OPi€HTOBAaHOIO PO3BUTKY PperioHiB YKpaiHM, peasisaljis sKoOro mnoTpeOye creljiaabHUX
iHCTpyMeHTiB. 3alIpOIIOHOBAHO IlidiCHe ysIBAEHHs CHCTeMHOTO MeXaHi3My peryaioBaHHs (piHaHCOBUMU
AucbazaHcaMM €HJAOTeHHO-OPI€HTOBAaHOTO pO3BUTKY perioHiB. Aaxe, 3a0e3IledeHHsI €eHJAOTE€HHO-
OpPi€HTOBAHOTO PO3BMUTKY PErioHiB B Cy4acHUX yMoBaxX (pyHKITIOHYBaHH: eKOHOMIKM YKpaiHu BUMarae
peaaizamii cTpaTerii colliaAbHO-eKOHOMIUHIIX IIepeTBOPeHb, AKi OyAyTh CIIpsIMOBaHi Ha 3MiHy (piHaHCOBUX
AucbaaaHCiB pO3BUTKY PeTiOHIB Ta MexaHi3MiB ix peasizanii. EH4oreHHO-Opi€HTOBaHNII PO3BUTOK peTiOHIB
O3Hayae MiABUIIEeHH: PiBH I IOA0AaHH HeCIPUATAMBUX COITiaAbHMX, EKOHOMIUYHIX i €KOAOTIYH X pU3UKIB
Ta TeHJEHIIil, i3 CIPOMOJXKHICTIO perioHiB 3abesredyBaTy (piHaHCOBI AmcOasaHCH, caMOpPeryAlOBaHH:,
CaMOBJAOCKOHAJ€HHsI i3 MaKCUMMa/AbHUM BUKOPUCTAHHAM BHYTPIIIHIX, 8 TAaKOX 30BHIIIHIX ITO3MKOBMUX
pecypciB 4451 3a40BOA€HHsI IIOTped HaceAeHHsI PerioHis.

EHAOTeHHO-Opi€HTOBaHMIT PO3BUTOK peTioHiB OOYMOBAIOETHCS BM3HAYEHHAM IHCTPYMEHTIB
peryaioBaHH: (piHaHCOBUX AMcOaaHCIB perioHiB Ta BUsABAEHHSI YMOB 1040 iX AOCATHEHH I, SIKi € IOXiAHUMU
AAs 3a0e3TeueHH s €H40TeHHO-OPi€HTOBAHOI'O PO3BUTKY PETiOHiB B LIid0MYy.

Kaio4oBi caoBa: OcHOBHI HNpUHIUNON BigOOpPY IiHCTPYMEHTIB peryAloBaHH:, iHCTPYMeHTH
peryaoBaHH: piHaHCOBMX AmcOasaHCiB, KaacuQikallis iHCTPyMeHTIB peTyAIOBaHH I, OCHOBHI HaIIpsAMKMA
IHCTPYMEHTIB peryaroBaHH:.
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INFORMATION-ANALYTICAL PROVISION OF FINANCIAL
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Abstract. Conceptual aspects of industrial enterprises financial security are considered, features of
industrial enterprises financial security information and analytical support functioning are
determined. On the basis of which a structural and logical scheme of information and analytical
support of an industrial enterprise financial security in modern transformational conditions is
proposed.

The analysis of the current state of major external and internal threats identification is carried out.
Based on the results of the analysis, it was found that the most risky components of an industrial
enterprise financial security are investment and credit, since these components carry the greatest
number of risks.

Also, a comprehensive analytical assessment of the information and analytical support formation
of the country’s Western region business structures financial security was made. The calculations
make it possible to identify the main problematic aspects of the functioning of enterprises and
threats to their financial security and to develop measures to strengthen it. The economic efficiency
of the information and analytical support system introduction of industrial enterprises financial
security with consideration of strategic and tactical vectors of development, and also depends on
completeness, reliability, timeliness of the information component. The algorithm of forming
information and analytical support of industrial enterprises financial security assessment with
consideration of software is investigated. On the basis of which a multi-vector mechanism of
information and analytical support of industrial enterprises financial security in modern conditions
of turbulence of economic processes is proposed. This will make the decision-makers informed,
both strategic and tactical, operational.

Keywords: financial security, information, information and analytical support, threats to financial
security, industrial enterprises, multi-vector mechanism of information and analytical security of
industrial enterprises financial security.
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1. INTRODUCTION

Relevance. In today's post-conflict conditions, the development of business structures of the
industry remains unsatisfactory. It cannot be overlooked that industrial enterprises operate in an
unstable and dynamic external environment, under the influence of information technologies, which
create threats and dangers to the effective functioning of economic entities. It should be noted that in
conditions of uncertainty and volatility of the environment, the problem of strengthening the financial
security of an industrial enterprise in the context of information and analytical support is of particular
relevance. Undoubtedly, in such circumstances, it is a prerequisite for developing advisory aspects to
improve the information and analytical support of financial security of industrial enterprises financial
security.

The purpose of the study is the development of theoretical and applied aspects to improve the
information and analytical support of industrial enterprises financial security in the current conditions
of business macrotrends.

In an environment of industrial enterprises instability, when the lack of resources to finance their
activities threatens not only the ability to support the process of extended reproduction, but also their
viability, the issue of protecting the interests of the enterprise from the negative impact of external and
internal threats becomes more relevant. In today's transformational environment, it is a well-known
fact that improving the information and analytical support of industrial enterprises financial security is
not a single process. Therefore, it should be considered as a set of interrelated mechanisms and
methods of the structural and logical aspects of information and analytical support organizing
individual elements in the context of strengthening financial security. It should be noted that the study
of the industrial enterprises financial security is of particular relevance due to the rise in cost of the
resource base, increased energy intensity of production, the economic crisis in the country and the
constant fluctuations in pricing policies for industrial products. Significant contribution to the research
of scientific problems on the formation of information and analytical support of industrial enterprises
financial scurity was considered in the works of such economists as O. Arefiev, B. Andrushkiv,
O. Baranovsky, Y. Bilokomirova, O. Vivchar, T. Ganushchak , K. Goryacheva, L. Donets, T. Zavora,
D. Kislov, B. Kartich, S. Melnyk, N. Reverchuk, O. Stepanova, S. Tsyuryupa, O. Yaremchuk and others.
It should be noted that theissues of theindustrial enterprises financial security concept implementation
were reflected in the works of some scientists, in particular O. Gryvkivska, N. Davydenko,
O. Zakharova, P. Prichunov, M. Yaremova.

2. RESULTS

International experience shows that effective management of information support for industrial
enterprises is one of the most important ways of strengthening financial security in the way of
overcoming many destructive phenomena in the national economy. Progressive innovative systems
and ideological and methodological vision of the conceptual aspects of information support is a
recognized tool for industrial enterprises financial security. Based on the literature we have analyzed,
we can condude that economic theory today identifies two main approaches to determining the
essence of enterprises financial security. According to the first approach, financial security is
considered as one of the most enterprise's economic security important component. The second
approach emphasizes the need to distinguish financial security as an independent object of research
and management.

According to the dynamic development of scientific opinion, O.I. Baranovsky noted that the
enterprise financial security is the degree of financial interests protection at all levels of financial
relations or the level of providing the enterprise with financial resources sufficient to meet its needs
and fulfill its existing obligations. [1, p.84]. The results of our research, summarizing the views of
scientists on financial security, allow us to consider the financial security of an industrial enterprise in
several aspects.
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Thus, analyzing the main approaches of leading economists to interpret the financial security of an
industrial enterprise, we can say that the main characteristics of financial security are: resistance to
internal and external dangers and threats; availability of sufficient financial resources; financial
equilibrium, stability, liquidity and solvency in the short and long term; meeting the needs of the
enterprise for financial resources for sustained expanded reproduction of activities; the ability to
respond timely to internal and external hazards that could cause damage to the business or lead to its
elimination; sufficient financial independence and protection of the business owners financial interest;
sufficient flexibility in making financial decisions.

In the context of the problem under study, it can be noted that ensuring finandial security, an
important element of which is considered to be its information and analytical component. In our
opinion, it is one of the most important tasks of the industrial enterprise management.

A constructive analysis of theoretical developments suggests that there are many interpretations of
the term “information”. It is a well-known approach, in particular S. Tsyurupa, believes that
information is one of the most important resources together with material, energy and human
resources. [12, p. 231]. However, it should be noted that B. Kortich states that information is certain
information, a set of any data, knowledge [8, c.41]. Please note that the interpretation data have the
right to exist, do not negate each other, but only supplement.

It should be noted at the same time that according to O. Susidenko, the information-analytical
subsystem of the industrial enterprise financial security should contain the following data: qualitative
and quantitative values of financial security indicators, presence or potential of risks and threats,
formalized financial interests and status of their realization, strategic plan (strategy) of ensuring of the
enterprise financial security, qualitative and quantitative parameters of the financial resources use, the
volume of the latter, as well as their sources of income, financial plan (budget).

It should also be noted that external sources of information contain data on: level of the country’s
macroeconomic development and industry to which the enterprise belongs; financial market
conditions; activity of competitors (suppliers, buyers, banks, insurers); industry performance indicators
of analogous enterprises; assessment of threats to financial security of entrepreneurial activity by
source, by severity of consequences, by probability, by sphere and source of occurrence, by duration of
exposure, by degree of development, by degree of tension, etc. [5].

It should be emphasized that complete, timely and reliable information will allow you to make
effective decisions to prevent and overcome all kinds of threats to the financial interests of economic
entitiesBased on the literature we have worked out, we have formed a structural and logical scheme of
information and analytical support for the industrial enterprise financial security (Fig. 1).
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EXTERNAL THREATS TO FINANCIAL SECURITY OF INDUSTRIAL ENTERPRISE
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Fig. 1. Structural-logical scheme of information and analytical of an industrial enterprise financial security
[author’s development]

In the meantime, it should be noted that minimizing the risks of loss of information flows in an
industrial enterprise and timely identification of threats that will negatively or likely have an impact
on, prevent and counteract the activities of the entity in the future.

In today's turbulence of economic processes, priority should be given to maintaining economic
stability and economic growth as a basis for national security, which is determined by the level of
security of particular sectors of the economy, including industry.

One of the important components of economic security is financial, without which it is practically
impossible to effectively carry out business activities in this field. On the basis of the conducted
scientific researches it is noted that according to L. Golovkova, the main goal of the enterprise financial
security in the industrial complex is stable maximum effective providing of high potential of market
value development and maximisation and growth of the enterprise capitalisation in the future. To
achieve this goal, in the author's view, it is necessary to identify the following basic goals: ensuring
high technological development potential;, ensuring transparency of financial reporting and legal
protection; maximizing the market value of industrial enterprises by attracting additional sources of
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financing; ensuring the stability of the financial state through financial independence, liquidity,
preservation of property values of enterprises [2, 4].

It should also be noted that one of the determining factors influencing the formation of industrial
enterprises financial security is the presence of internal and external threats in the financial sphere. In
this aspect, O. Gryvkivska notes that the most important is the division of threats into internal and
external, since such separation makes it possible to identify the source (place) of the threat, the subject
causing it, the development in space, the nature of its occurrence (objective). , subjective), the ability to
influence it, the level of controllability [6].

From a practical point of view, if internal threats directly depend on the financial strategy and
tactics of the enterprise, the skills of workers and the sectoral strategy, and therefore can be identified
and corrected, then external threats reflecting the financial and economic situation in the country, in
some of its parts cannot be detected in time and, consequently, localized. It is worth pointing out the
researches of O. Gryvkivska, E. Kartuzov, L. Matviychuk and others, who state that in order to ensure
the financial security of an industrial enterprise, it is advisable to create a system of threat monitoring
and prevent the impact of such risks by methods of insurance, redundancy, diversification and limit.

In the context of post-crisis recovery, the inflation rate, employment rate, international balance of
payments, and the stability of the national currency should be constantly evaluated during the external
environment analysis. In the framework of analytical research, we propose to dassify by the main
functional components of financial security of an industrial enterprise and carry out their division into
internal and external (Tab. 1).

Classification
components of External threats Internal threats
threats

- low level of payment and settlement
discipline;

- ineffective management of the
accounts receivable and payable of
the enterprise on payments with the
budget;

- inefficient tax management

- increasing fiscal pressure on an
Budget and tax | industrial enterprise;
- instability of fiscal legislation.

- choice of financially unstable and

- increase of insurance tariffs; unreliable insurance companies;

- delays in insurance payments; - ineffective management of the
Insurance - insurance fraud; accounts payable of the enterprise on

- imperfection of the regulatory insurance payments;

framework in the field of insurance. - low level of property insurance.

- imperfection of legislation in the field

of investment; - decrease of investment

- deterioration of the investment climate | attractiveness of industrial enterprise;

in the country; - inefficient investment policy of an

- reduction of interest rates on deposits; industrial enterprise;

- the probability of non-return of some - irrational depreciation policy; -
Investment . .. . e . .

or all of the deposit resources; limited diversification of industrial

- imperfection of the legislation enterprise deposits;

governing banking activities; - choice of financially unstable and

- absence of a deposit guarantee fund for | unreliable bankinginstitutions when
legal entities. entering into deposit agreements.
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Classification
components of External threats Internal threats
threats
- sub-optimal distribution of profit
between consumption by owners and
- decrease in the market value of } 'p‘ Y
o . reinvestment of it in the assets of the
securities issued by the enterprise; .
Stock . . enterprise;
- low rates of realization of the issued . . . .. .
. - inefficient dividend policy of an
securities. ) . ]
industrial enterprise.
) . - decrease in sales revenue;
- devaluation of the national currency; lack of own workine capital:
- NBU's (National bank of Ukraine) . & captial
. . - violation of the organization of
imperfect monetary policy; .
. . saving money;
Cash - rising inflation; L
.. - breach of payment discipline,
- crisis of the monetary system of the . .
ineffective management of accounts
state; receivable and payables
- high level of exchange rate volatility. pay
. L - reducing the solvency of an
- increase in interest rates on loans; . . .
. . . industrial enterprise;
- increasing the requirements for . .
. . - unreasonable increase in the amount
. creditworthiness of borrowers; .
Credit ] . . . of borrowed capital;
- financial market instability; .
. . . . - slowing down of accounts payable;
- crisis of the financial and credit system | . ; . .
- ineffective credit policy.
of thestate.

Tab. 1. Systematization of major threats to the financial security of an industrial enterprise

Based on the results of the analysis, we found that the most risky components of an industrial
enterprise financial security are investment and credit, since these components carry the greatest
number of risks.

Please note that the stage of assessing the major financial threats that have an impact on financial
security should be taken into account when developing a comprehensive system for assessing the
finandial security level of an industrial enterprise. Ensuring an adequate level of financial security for
an industrial enterprise depends on its own conception of financial security management, which should
be based on the development of financial security management strategy, financial security management
policy and mechanism of financial security management of the enterprise, taking into account the
information and analytical component. [11].

It should be noted that the effectiveness of any industrial enterprise depends to a large extent on
complete, reliable and timely information and analytical support. In such circumstances, with effective
management, the information and analytical support system will increase the level of profit
management and as a consequence of strengthening the financial security of business structures of
industry [10].

According to N. Davydenko's sdentific interpretations, the financial security of industrial
enterprises is influenced by certain factors, in particular: industry diversification; optimal capital
structure; high level of capitalization; taking into account risks of industrial activity, seasonality and
minimization of negative consequences [7, p.60]. Note that it is industrial enterprises that are
particularly vulnerable to external threats. In view of this, the study of the information and analytical
support problem of industrial enterprises financial security is timely and relevant.

The leading industrial enterprises of the Western region of the country have formed separate
information-analytical units, which are engaged in collecting, processing and interpretation of the
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necessary information on the internal and external environment. Their experience shows that the
creation of a system of information and analytical support in an enterprise is accompanied by both a
certain increase in its tangible assets (eg, hardware) and, first of all, intangible assets. Analysis of some
information activities aspects and analytical units of leading industrial enterprises allows us to establish
that one of the determining indicators of financial security of these enterprises is profitability
indicators. It should be noted that based on the application of the computer program, using the data of
the corresponding table, we have formed the results of information processing based on the use of
financial security indicators of industrial enterprises in the Western region by type of economic activity
and presented in Fig. 2.

Therefore, on the basis of analytical studies, there is a generally positive trend of activity of
industrial enterprises in the Western region, which is confirmed by their profit during 2014-2018., the
sum of which in 2018. amounted to UAH 1437000.4 thousand, ie increased by UAH 1265816 thousand
compared to 2014. The decrease in the amount of net profit in 2016 compared to 2015 by UAH 237 638
thousand. or 57.13% due to the significant increase in expenses including administrative, sales, financial
and other expenses.

Dynamics of profitability of industrial enterprises of the Western region
2014 - 2018 (thousand UAH)

8274+1
1000000

800000

600000

143700,5
400000

200000

0

Fig. 2. Analytical evaluation of industrial enterprises financial security indicators of the country’s
western region, 2014-2018 [calculated by author]

The results of scientific studies confirm the fact that O. Udovenko explains that in contrast to the
administrative-command economy, in which the economic security of industrial enterprises in general
and financdal in particular is provided by vertically constructed methods of total centralized
management, the processes of ensuring security in market conditions are dispersed. in many subjects
and areas of activity having their own, often opposite interests, not inherent in the previous system. In
a new environment, a horizontally dispersed security system begins to prevail [3, p. 127]. All this, in
our opinion, requires a rethinking of the traditional methods and means of information and analytical
support for the financial security of industrial enterprises. In our opinion, the benefits resulting from
the operation of the information and analytical system, and, as a consequence, better management
awareness, are most noticeable at the level of industrial enterprises financial security (Fig. 3).
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Fig. 3. Economic efficiency from the implementation of the information and analytical support system of industrial

enterprises financial security [author’s development]

Thus, a properly built information and analytical support system allows to achieve a high level of
financial security of industrial enterprises, using innovative technologies and taking into account a
number of factors arising from the above mentioned indicators of economic efficiency, and the specifics
of an industrial enterprise.

In the conditions of turbulence of economic processes for an effective system of information and
analytical security of industrial enterprises financial security, in our opinion, it is necessary that there is
an information and analytical unit, which is a component of the security service, whose function is to
protect any information of the respective enterprise, to clarify the specifics of functioning inside and
outside the enterprise, in a timely manner to receive advance information about vital processes for the
enterprise and identify the means of its optimal use Reference.

It should also be emphasized that only computer technology with its high level of operations and
software can fulfill these requirements for management information.

We consider it expedient to note that the need for rapid introduction of information and analytical
technologies is determined by the following factors: increasing the “intelligence” of management (the
rapid availability of large amounts of objective information allows us to make promising project
decisions); scheduling optimization (timely access of all interested users to important information
contained in one centralized database); improvement of project decision-making processes. Decisions
become more grounded if they are backed by reliable and timely information. It also saves time spent
on analyzing minor tasks; extension of information competence - the more experts have access to the
necessary data, the more effectively the management subsystem as a whole; promotional nature of
information about the activity of an industrial enterprise [9].

Common problems with the introduction of information and analytical technologies are that, as a
rule, individual tasks of management are automated, resulting in the inability to obtain reliable
information on financial and economic indicators in full.

That is why the first and priority principle of building information and analytical systems in
industrial enterprises is a systematic approach, according to which the attention should be focused on
the whole sphere as a whole, and not on individual spheres, since the specific properties of the object
can only be evaluated from the standpoint of the whole systems.

In order to optimize the process of monitoring the financial security of industrial enterprises, we
propose to use scientifically designed and tested computer programs, which can be used to quickly
assess the level of each component of financial security, determine the impact of the components on its



Information-Analytical Provision of Financial Security of Industrial Enterprises ... 63

overall level and the dynamics of the financial security ratio. The calculations made will allow to
identify the main problematicaspects of functioningof enterprises and threats to their financial security
and to develop measures for its strengthening. Appropriate software allows you to quickly access
online information without additional workforce, since only one specialist can perform security
assessments with a computer program.

The algorithm of industrial enterprises software forming is shown in Fig. 4.

Designing — Programming [— Testing
Bug fixes Implementation
\4
Remarks }

[ The final product

Fig. 4. The algorithm of information and analytical support formation for the assessment of industrial enterprises financial
security [37, p.98]

The software greatly facilitates the financial security assessment process, while saving the time and
effort of industrial staff. In addition, according to the results of assessing the level of security in the
program environment, reports are prepared that are convenient for perception and analysis, which
make it possible to assess the level of financial security, the degree and nature of the impact of its
individual components and their factors at a particular point in time. Also, data of reports, their graphic
representation create conditions for diagnostics and evaluation of finandial security, its factors in
dynamics. All this together creates the basis for the formation of management vectors for strengthening
the industrial enterprise financial security.

The results of this scientific work give us the opportunity to create a multi-vector mechanism for
improving the information and analytical support of an industrial enterprise financial security on the
basis of which it is necessary: control the likely channels of information leakage at an industrial
enterprise; monitor employee access to corporate information resources; to keep archive of operations
with documents; detect in the original http-data stream that may threaten the leakage of confidential
informatio; control the use of mobile storage devices, information devices and communication ports;
archive mail correspondence; monitor file operations level; correct selection of personnel, application of
material and moral incentives, creation of favorable social and psychological climate within the
organization, creation of opportunities for professional growth, reduction of staff turnover, formation
of “firm patriotism” (Fig. 5). However, only timely and com prehensive completion of all these tasks can
lead to the desired result. Therefore, the above proposals are the basis for further formation of the
information and analytical security system of industrial enterprises financial security.

3. CONCLUSIONS
Summarizing the above, it should be noted that information and analytical support is considered as

a system that includes a set of methods, tools and methods aimed at collecting, analyzing, protecting
information, as well as forecasting, continuous advisory support and making recommendations for
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effective management decisions of operational and strategic. One of the main places in the financial
security system is the information and analytical support, since information, its timeliness, reliability,
completeness, correct interpretation depends on the efficiency of the industrial enterprise, its safety,
com petitiveness, and sometimes the fact of functioning on the market. The following subsystems have
been interpreted to solve the problems posed by the information and analytical support system:
economic intelligence, information security and analytical consulting.

INNOVATIVE TECHNOLOGIES IN THE SYSTEM OF INFORMATION-ANALYTICAL
PROVISION OF INDUSTRIAL ENTERPRISES FIINANCIAL SECURITY
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It should be noted that the results of economic efficiency from the functioning of the information
and analytical support system in an industrial enterprise is sufficiently broad and depends on the
industry, the specifics of the enterprise. It can be manifested in a better awareness of decision makers,
both strategic and tactical, operational. This leads to increased competitiveness of both the industrial
enterprise in particular and the level of its financial security. From a practical point of view, we have
proposed a multi-vector mechanism for improving the information and analytical support for the
financial security of an industrial enterprise based on the use of innovative technologies in modern
conditions of turbulence of economic processes.

Therefore, strengthening the financial security of an industrial enterprise is not possible without
public policy, since the integrated actions of business entities and the state aimed at maintaining
financial security by creating conditions and taking measures to obtain the required level will provide
the desired result.
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Bisuap Oxcana, Kmuxoscska IOcmna, Muxaianmmmsa Aiais, Koryr Okcana. Indpopmaniiino-anasitnane
3a0e3miedeHH:T (piHAHCOBOI Oe3IeKN IPOMICAOBUX IMIAIIPUEMCTB: AeTepMiHaHTH, OIfiHKa iHAMKATOPiB Ta
MexaHi3MU 3MminHeHH:. 2Kyphaa [Tpukapnamcokozo yrisepcumemy imeti Bacuaa Cmedaruxa, 6 (3-4) (2019),
55-66.

Po3rasHyTo KOHIeNnTyaabHi acrieKTy (piHaHCOBOT Oe31eKM IPOMUCAOBUX HMiAIIPUEMCTB, BU3HAUYEHO
ocobamBocTi  PyHKIIOHYBaHH:A iHQOpMaIliiiHO-aHaAiTMIHOTO 3abe3reuyeHHs1 (iHaHCOBOI Oe3IeKn
IIPOMMCAOBUX IigpreMcTts. Ha 0cHOBi 40ro 3anpornoHoBaHO CTPYKTYPHO-A0TiUHYy cXxeMy iH(opMmariiitHo-
aHaziTMyHOTO 3abesmedyeHHs1 ¢iHaHCOBOI Oe3meky IMPOMUCAOBOTO MIAIPMEMCTBA B  CyJacHUX
TpaHcOpMaIliiiHIX yMOBaX.

IIpoBeseHo aHai3 CyJyacHOIO CTaHy IOJO ideHTmdikamii OCHOBHUX 30BHIIIHIX Ta BHYTpPIIIHIX
3arpos. Buxoasum i3 pesyabTaTiB IpOBeA€HOIO aHai3y, BCTAHOBAEHO, IO HaMOiABII PU3UKOBAaHUMMU
ckaagoBuMu giHaHCOBOI Oe3IIeKy IIPOMMCAOBOIO MIAIIPUEMCTBA € IHBeCTUIIiNHA Ta KpeAuTHa, OCKiABKI
AaHi CKAa0Bi MICTATh y cOOi HalOiAbIITy KiAbKiCTh PU3UKIB.

Takosx, 3a4ilicHeHO KOMILAEKCHY aHAAITMYHY OLIHKY ¢popMyBaHH:I iHpOopManiliHO -aHaATIUIHOTO
3abe3meuyeHHs PiHaHCOBOI Oe3NeKN MiAIPUEMHUIILKUX CTPYKTYp 3axigHoro periony kpainu. [Iposeseni
PO3paxXyHKM Jal0Th MOXKAMBICTh igzeHTH}iKyBaT OCHOBHI Hpo0aeMHi acmekTn QYHKITIOHYBaHHA
MiAIIPUEMCTB Ta 3arpo3n ix piHaHCOBil Oesmerli Ta po3podbuTH 3ax0AM 00 ii 3MirtHeHH 1. OBIpyHTOBaHO
eKOHOMIUHY e]eKTUBHICTh Bij BIIpOBa/JkKeHH: cucTeMu iHQOpMaIliliHO-aHAAITMYHOTIO 3abe3reyeHH s
¢dinaHCcoBOI Oe3meKy MPOMUCAOBUX MiAIIPUEMCTB 3 ypaXyBaHHAM CTpaTeridHUX Ta TaKTMYHMX BEKTOPiB
PO3BUTKY, a TAKOK 3aA€>XKHICTb Bi4 IIOBHOTHU, AOCTOBiPHOCTI, cBO€UacHOCTI iH(popMamiiiHOI KOMIIOHEHTH.

Jdocaigxeno aaroput™ ¢QopMyBaHHA iHQOpMaNiliHO-aHAAITMYHOTO 3abe3Ile4eHHs OLHKM
¢dpinaHCOBOI He311eKN TPOMICAOBIX HMiATPUEMCTB 3 ypaXyBaHHAM IIpOTpaMHOTrO 3abesredeHHs. Ha ocHoBsi
JOTO 3aIIPOTIOHOBAHO OaraToBeKTOPHMIT MeXaHi3M iHQpopMartifiHO-aHaAi TMIHOTO 3a0e3r1eyeHH 1 PiHaHCOBOT
De3rexu MpOMMCAOBUX iAIIPUEMCTB B Cy9aCHMX yMOBaxX TypOyAeH THOCTI eKOHOMiuHuX rponecis. Lle aacts
MOKAUBICTb 3AifICHIOBaT HPOiH(OPMOBaHICTh 0OCiO, IO BiANIOBiAAIOTh 3a HPUITHATIA YIIpaBAiHCBKIX
pillleHs, SIK CTpaTerivyHuX, Tak i TAKTMYH X, OIlepalliffHUX.

Karouosi caosa: ginancosa Gesneka, inpopmaris, indopmarriitHo-aHadiTMIHe 3a0e3rIedeHH 1,
3arposu (piHaHCOBOI Oe3IeKu, TPOMUCAOBI MiAIIPUEMCTBa, ODaraToBeKTOpHMII MeXaHi3M iHdopmMmarliiiiHo-
aHaAiTMYHOTrO 3a0e3r1eyeHH s (piHaHCOBOI Oe3TeKy TPOMUCAOBUX HiAIPUEMCTB.
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INNOVATIVE TEXTILES INDUSTRY AND ITS FUTURE WITHIN
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TO REGIONAL PERSPECTIVE
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Abstract. The paper deals with the complex analyses of production, export and import of products
in the textile industry in different countries of the world. The largest manufacturers and exporters
of textile products are identified. Trends in production capacity changes in the industry over the
past years are analysed. The place and role of textile industry development in the context of the
implementation of the circular economy principle in line with the EU priorities are substantiated.
The main directions of perspective development of the textile industry are identified. Two main
national documents that have been developed in Poland which set out the current development
directions of the country in the field of sustainable development and environmental protection:
Strategy for Responsible Development until the year 2020 (with the perspective until the year 2030)
and National Waste Management Plan elaborated in the year 2014. The article provides a detailed
analysis of the development of regional industry, including the textile industry based on the city of
Lodz (Poland). The identified areas of smart specialisations of the Region of Lodz include the
following sectors of economic activity: modern textile and fashion industry; advanced building
materials; medicine, pharmacy, and cosmetic industry; power generation (including Renewable
Energy Sources); innovative agriculture and agricultural and food processing; computer science
and telecommunication. The paper proposes the main directions of the textile industry
development in the example of Poland: 1) generation of minimal waste in the production process
(IR - with application of the most innovative technology), 2) its maximum re-use (2R), 3)
application of the third method within the three R formula (reduce, reuse, recycle) which is
recycling (3R), the awareness of the importance of which among producers and citizens in many
countries is systematically growing.

Keywords: textile industry, Circular Economy, global economy, recycling, waste, production
process.

1. INTRODUCTION

Textile industry belongs to the sectors that are systematically and steadily growing in the world
market! [1, p. 18]. This applies to both textiles and knitted fabrics, for which demand in the global and

! Globally, the USD 1.3 trillion clothingindustry employs more than 300 million people along the value chain; the production of cotton
alone accounts for almost 7% of allemployment in some low -income countries.
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European markets as well as in developing markets is growing steadily, not only with increasing
population, but also with growing prosperity in many countries and good announcements concerning
the development of the global economy and in majority of its regions. The following are the
developmental trends of the situation in the markets of various countries and regions of the world,
which dearly confirm these observations. There are also trends leading to the modernization of this
sector and the increase of its innovativeness and orientation to pro-ecological textiles, which are aimed
at reducing the scale of waste growth and/or re-using them.

2. RESULTS

Cotton Fabrics SITC 652

In 2015, the value (in current US$) of exports of “cotton and woven fabrics (not including narrow or
special fabrics)” (SITC group 652) decreased by 7.7 percent (compared to -3.1 percent average growth
rate in the period 2011-2015) to reach 29.6 bn US$, while imports decreased by 5.1 percent to reach 22.9
bn US$. Exports of this commodity accounted for 1.4 percent of world exports of SITC section 6, and 0.2
percent of total world merchandise exports.

China, Pakistan and India were the top exporters in 2015. They accounted for 48.4, 7.8 and 6.0
percent of world exports, respectively. Bangladesh, Viet Nam and China were the top destinations,
with 17.2, 7.5 and 5.4 percent of world imports, respectively.

The top 15 countries/areas accounted for 88.2 and 63.9 percent of total world exports and imports,
respectively. In 2015, China was the country/area with the highest value of net exports (+13.1 bn US$),
followed by Pakistan (+2.3 bn US$). By MDG (Most Developed Group?),the largest surpluses in this
product group were recorded by Eastern Asia (+13.4 bn US$), Developed Europe (+531.4 mil US$) and
Western Asia (+276.2 mil US$). The largest trade deficits were recorded by South-eastern Asia (-2.7 bn
US$), Latin America and the Caribbean (-1.3 bn USS) and Northern Africa (-1.0 bn US$) [2, p. 296].

Fabrics woven of man-made textile materials (not narrow or special fabrics) — SITC 653

In 2015, the value (in current US$) of exports of “fabrics, woven fabrics, man-made textile materials
(not narrow or special fabrics)” (SITC group 653) decreased by 5.9 percent (compared to 0.4 percent
average growth rate in 20112015) to reach 44.6 bn US$ while imports decreased by 4.6 percent to reach
35.2 bn US$. Exports of this commodity accounted for 2.2 percent of world exports of SITC section 6,
and 0.3 percent of total world merchandise exports. China, Rep. of Korea and India were the top
exporters in 2015. They accounted for 48.1, 5.4 and 4.7 percent of world exports, respectively. Viet Nam,
China and USA were the top destinations, with 10.8, 6.3 and 4.4 percent of world imports, respectively.

The top 15 countries/areas accounted for 89.2 and 53.4 percent of total world exports and imports,
respectively. In 2015, China was the country/area with the highest value of net exports (+19.3 bn US$),
followed by Rep. of Korea (+2.0 bn US$).

By MDG regions, the largest surpluses in this product group were recorded by Eastern Asia
(+23.0bn US$), Developed Asia-Pacific (+805.1 min US$) and Developed Europe (+356.9 min US$). The
largest trade deficits were recorded by South-eastern Asia (-4.8 bn US$), Latin America and the
Caribbean (-3.2 bn US$) and Northern Africa (-1.7 bn US$) [2, p. 297].

Other textile fabrics- woven SITC 654

In 2015, the value (in current US$) of exports of “other textile fabrics — woven” (SITC group 654)
decreased by 9.8 percent (compared to -3.7 percent average growth rate in 20112015) to reach 9.7 bn
US$, whileimports decreased by 10.9 percent to reach 8.3 bn US$. Exports of this commodity accounted
for 0.5 percent of world exports of SITC section 6, and 0.1 percent of total world merchandise exports.
China, Italy and Germany were the top exporters in 2015. They accounted for 29.9, 19.2 and 4.8 percent

> MDG regional groupings are based on UN geographical divisions, with some modifications necessary to create - to the extent possible
- groups of countries for which a meaningful analysis can be carried out. MDG regional groupings: Developed regions; Developing
regions: Northern Africa, Sub-Saharan Africa, Latin America and the Caribbean; Caucasus and Central Asia; Eastern Asia; Southern
Asia; South-eastern Asia; Western Asia; Oceania[1].
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of world exports, respectively. China, USA and Germany were the top destinations, with 9.3, 7.7 and
6.0 percent of world imports, respectively.

The top 15 countries/areas accounted for 86.5 and 62.7 percent of total world exports and imports,
respectively. In 2015, China was the country/area with the highest value of net exports (+2.1 bn US$),
followed by Italy (+1.4 bn US$). By MDG regions, the largest surpluses in this product group were
recorded by Eastern Asia (+2.1bn US$) and Developed Europe (+1.5 bn US$). The largest trade deficits
were recorded by Developed North America (-448.3 min US$), South-eastern Asia (-426.4 mil US$) and
South-eastern Europe (-333.3 mil US$) [2, p.298].

Knitted or Crocheted Fabrics ness, SITC 655

In 2015, the value (in current US$) of exports of “knitted or crocheted fabrics”, ness (SITC group
655) decreased by 2.6 percent (compared to 1.9 percent average growth rate in 2011-2015 to reach 33.2
bn US$), while imports decreased by 3.4 percent to reach 26.2 bn US$. Exports of this commodity
accounted for 1.6 percent of world exports of SITC section 6, and 0.2 percent of total world merchandise
exports. China, Rep. of Korea and Other Asia ness were the top exporters in 2015. They accounted for
44.1, 10.6 and 8.5 percent of world exports, respectively. Viet Nam, China — Hong Kong SAR and
Cambodia were the top destinations, with 13.4, 8.1 and 7.6 percent of world imports, respectively.

The top 15 countries/areas accounted for 91.0 and 66.3 percent of total world exports and imports,
respectively. In 2015, China was the country/area with the highest value of net exports (+12.8 bn US$),
followed by Rep. of Korea (+3.4 bn US$). By MDG regions. the largest surpluses in this product group
were recorded by Eastern Asia (+19.1 bn US$), Developed Europe (+607.3 mil US$) and Developed
Asia-Padific (+353.4 min US$). The largest trade deficits were recorded by South-eastern Asia (-6.7 bn
US$), Southern Asia (-2.3 bn US$) and Latin America and the Caribbean (-2.1 bn US$) [2, p. 299].

Position of Poland and the Region of Lodz

According to the results of the International Ranking, Poland is currently placed 39th in the world
with respect to competitiveness, according to the indicators [3, p. 13]. In the European Innovation
Scoreboard 2017 Poland is placed on the25% position among28 EU Member States [4]. A change in this
situation requires growth of innovativeness, as a basic factor of the improvement of competitiveness. It
can be achieved only by increasing funding for R&D (research and development) and for the
commercialization of technologies developed.

Throughout the last 15 years, global trends in the trade of textiles and clothing products have been
clearly growing, which proves the growing demand for these goods in various regions of the world [5].

In an updated Review of the European Commission concerning the importance of European
industry in the changing world, a diagnosis of the situation in 32 sectors of European industry and
service sectors is presented. The fashion and design industries provide, admittedly, about 8% of the
European added value in industrial processing, but they are still characterized by a relatively low pace
of economic growth. Among the sectors of industry mentioned, in the diagnosis of the state and
external competitive position of the sectors examined with respect to partners and competitors from the
Non-EU countries, the importance of Poland was recorded, inter alia, in the sector of the production of
textiles and dothing, in which Poland occupies a considerable and growing position in Europe, next to
Bulgaria, Greece, Austria and Italy, while the position of France, UK and Ireland is diminishing [5].

In the context of predictions resulting from research performed within the National Foresight
Program — Poland 2020, it should be emphasized that the textile industry, based on innovative material
technologies, belongs to the main developmental engines of the Polish economy. In the research
performed with the Delphi method within the Project Foresight ‘Modern technologies for the textile
industry. A chance for Poland’ it was assumed that the basic criteria for evaluation of hypotheses
concerning the technologies examined would be the chance for obtaining a significant competitive
position on the international market in the near or distant future. It is, therefore, justified to invest in
those technologies that can become competitive not only in the national market but mainly in the
international market in the age of the globalization of the economy and significant lowering of customs
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and external-customsbarriers in international trade, and especially with their complete abolition on the
European market for member countries of the EU [6].

Challenges in the Textile Industry -regional aspects

In the textile-clothing industry, we have observed in recent times deep technological changes that
have revolutionized its outlook. This industry is gradually becoming a world leader in utilizing
technologies, technical-technological, product and organizational innovations, especially in the area of
technical fabrics, thanks to which it is entering areas that have been so far reserved for high-technology
industries. These changes are also taken into consideration in the strategies for the development of light
industry, showing crucial areas for the competitiveness of companies, but also showing problems that
remain to be solved in them.

The goal of the aforementioned Foresight project was, inter alia, the rational planning of actions
aimed at solving those problems in Poland. This article presents the results of research of one of the
stages of that project, namely the Delphi Rounds. The method of Delphi Rounds enables to create long-
term visions of the future and constitutes a form of long-distance group discussion. It is based on
asking selected experts about their opinions on a given topic several times. In the project described two
Delphi Rounds were performed, which enabled to organize the data selected and to process the
opinions of the experts according to the designated aim of the research [7].

The Region of Lodz is situated in the centre of Poland and characterised by a long and strong
industrial traditions. The region stands out for a high level of urbanisation and its main economic
centre is Lodz, which is the third largest city in Poland with 696,5 thousands inhabitants.

The Regional Innovation Scoreboard [8] covers 220 regions in 22 EU Member States, Norway,
Serbia and Switzerland at different NUTS levels. Most of the Innovation Leaders and Strong Innovators
are located in the former EU15 countries in North-West Europe. Most of the Moderate Innovators and
Modest Innovators are located in newer Member States and former EU15 countries in the South of
Europe. The group of Moderate Innovators includes 85 regions with performance between 50% and
90% of the EU average.

According to the Regional Scorebord 2017 the Region of Lodz is ranked as a moderate innovator. It
changed recently, previously the region was ranked as modest innovator [8].

RS2009 RS 2011 RS 2013 RS2016 RS 2017

Region of

PL11 Lodz

46,0 47,0 47,3 50,9 51,7

Tab. 1. EU Regional Innovation Scoreboard 2017- Relative Performance to 2009

“Thereis a strong and positive link between regional innovation performance and regional com petitiveness”
(Regional Innovation Scorebord 2017)

In this context the most important policy efforts were in the recent time concentrated on the
updating of the existing regional innovation strategy (LORIS2030) with the emphasis placed on the
smart specialisation issue and development of monitoring instruments with the aim to reinforce
targeted innovation policy interventions. The process was finished in May 2013, when the Strategy was
officially adopted. The identified areas of smart specialisations of the Region of Lodz include the
following sectors of economic activity:

Modern textile and fashion industry;

Advanced building materials;

Medicine, pharmacy, and cosmetic industry;

Power generation (including Renewable Energy Sources);
Innovative agriculture and agricultural and food processing;
Computer science and telecommunication.

ThlS strategy was divided into three priorities, where the first one is dedicated to development of
the areas defined as the smart specialisations. In this context, it has to be highlighted that such areas of

AR e
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the smart specialisations as modern textile industry, building materials, cosmetics and agricultural and
food processing are strongly focused on manufacturing activities. Consequently, development of the
activities planned in the Strategy can be seen as the inclusion of the advanced manufacturing approach
in the practices of the Region of Lodz. These activities include:

— Launching the “programmes of exchanges of personnel from the sectors of science and business’;

— Implementation of research and development projects in the field of regional specialisations.

Textile and dothing industry geared towards the production of high quality and unique cdothing,
overcoats and outer garments, cotton, wool and synthetic fabrics, hosiery, towels, velvet, and
underwear. This traditional industry has recently seized yet another opportunity to develop and match
the international com petition.

This has happened largely due to its existing potential, induding;

— high-tech textile sector (Pro Humano-Tex)

— highly qualified staff with ample experience and professional expertise

— strong scientific and academic base, including the following universities, institutes and research
centres: The Technical University of Lodz - The Faculty of Textile Engineering and Marketing, well
known in Europe for its achievements in the field of academic research; University of Lodz; The
Academy of Fine Art; The Textile Research Institute; The Institute of Biopolymers and Chemical Fibres;
The MORATEX Institute of Security Technologies; The Textile Machine Research and Development
Centre at the Institute of Machine Design and Operation; The Central Institute for Labour Protection in
Lodz; The Institute of Dyesand Organic Products in Zgierz; The Leather Industry Institute; The Cluster
for the Advanced Technologies in the Textile and Clothing Industry, which houses the Polish
Technological Platform for Textile Industry.

Circular Economy approach as the solution for the Textile Industry sector in the Future?

The Circular Economy is an approach that would transform the function of resources in the
economy. Waste from factories would become a valuable input to another process — and products could
be repaired, reused or upgraded instead of thrown away. Therefore it is why we all should be
responsible and innovative from the beginning to the end / from the producer to the user and user to
the producer.

The contemporary economic model based on continuous growth may lead to the exhaustion of
resources available at acceptable prices and destroy the biological foundations of life to an extent that
the mankind will fight over drinking water and food and will suffer from unpredictable, rapid climate
changes. Many communities, enterprises and local governments have launched actions designed to
limit the consequences of such developments, which pose a threat to life and health on the Earth. The
timehas come to: seek products and services which are, beginning in the design stage, intended for the
longest possible life-cydle; to engage in transformations and the recyding of natural resources; and to
exclude toxic materials and processes generating harmful emissions.

Thisentails striving to build a circular economy founded on: the consumption of resources reduced
to thenecessary minimum; the use of renewableresources in a way that ensures their regeneration; eco-
design and clean production; consumption of renewable energy; instituting consumption patterns that
respect the environment; using wastes as raw materials and processing them without negative external
effects. All this means deep systemic changes - not only technological, organizational and social
innovation, but changes in financing and new policy instruments.

The idea of a circular economy, which can also be called a ‘closed-loop economy’, i.e. one that
produces minimum waste and in which wastes, if they are generated, become raw materials. The
amount of real waste is constantly shrinking. Wastes on our planet can be minimized by the
implementation of responsible research to further the innovation principle, i.e., “reduce, reuse, and
recycle”. Thismeansthat each individual must reduce waste and, if he or she has have generated any,
reuse it or recyde it.

The circular economy is thus an economy in which production and consumption are organized in
such a way that the value of products, components, materials, and resources is maintained within the
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value chain and products’ life-cycles. Resource efficiency is maximized while the extraction of raw
materials and production of wastes are minimized.

The primary issue is that if we do indeed want to rise to the challenge of an enormous growth of
scientific research and innovation than the relationship between science and society has to be
interactive. This will not be possible if the public sector — local, regional and national authorities won’t
be able to give a concrete support — to develop policies or to establish a friendly ecosystem to support
this challenge-driven concept. Simultaneously RRI relates to and hasan impact on business. The crucial
question is IF and HOW governance should respond to the RRI challenges to impose its
implementation and to build trust between not only Triple but Quarter Helix Actors: Stakeholders-
Academia (research and education communities)-Industry and Business-Government (policy makers)
at different levels (national, regional and local).

One of the most useful and effective methodological frameworks to accelerate the transition from
the traditional economy to the Circular economy seems to be MISC (Mapping Innovations on the
Sustainability Curve), presented by Dr. Anne Snick [9].

Her proposal of “MISC” is not limited to the 'social symptoms' of the present crisis, but addresses
its 'social causes', viz. socioeconomic practices as social constructions that are the root cause of both
social (inequality, poverty, migration...) and ecological (depletion, pollution, climate change...) crises.
The economic transition is a 'social' one in the sense that it rests upon the development of a new
paradigm and of new systems to 'allocate scarce resources to the needs of all people - induding future
generations - while sustaining the ecological conditions of life. “The MISC-methodology concerns the
economy in general as a 'social construction' that needs redefining with a view to avoiding both social
(exclusion, poverty) and ecological (pollution, depletion) damage. 'Social economy' here refers to
economics that is (again) recognized as a human, ethical enterprise that serves needs of all people,
including their need for a healthy environment [9].

In the Report presented by the European Commission to the European Parliament the Circular
Economy is presented from a product perspective, applying a systemic approach and transition theory
[10]. Drivers of product design and usage are discussed in the context of emerging consumption trends
and business models. For governance to be effective, it has to address the product life-cycle and the
societal context determining it. Indicators and assessment tools are proposed that can help fill the
current data and knowledge gaps [10; 11]

We can observe the gap in the implementation of the idea of the Circular Economy between the
theory and practice in Western European Universities and Universities in Poland in the context of the
EU requirements.

Two main national documents have been developed in Poland which set out the current
development directions of the country in the field of sustainable development and environmental
protection:

1. Strategy for Responsible Development until the year 2020 (with the perspective until the year

2030)

2. National Waste Management Plan elaborated in the year 2014

The Strategy for Responsible Development sets out one of the directions of Poland's development
for the coming years, that is actions contributing to the sustainable development of the country, based
on the individual endogenous potential of individual territories as well as actions promoting Polish
green technology sector and supporting foreign expansion of Polish entrepreneurs in this sector with
the use of new forms of climate finance (Green Climate Fund and Adaptation Fund).

The National Waste Management Plan covers the whole scope of tasks required to provide
integrated waste management nationally in a manner securing protection of the environment, with
regard to both the present and future economic opportunities and circumstances and technology level
of existing infrastructure. The Plan considers tendencies in the present economy worldwide as well as
the national circumstances of economic development and includes both the waste prevention scheme in
relation to specific types of waste and the strategy for reduction of biodegradable waste landfilling. The
Waste Management Plan covers waste originated domestically, including in particular municipal
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waste, hazardous waste, packaging waste and sludges from urban waste water treatment plants, and
also waste imported in the national territory. The objectives and tasks presented in the Plan concern
years 2011-2014 and the 2015-2022 outlook thereof [12]. The possibility to repair or recycle a product
and reuse its components and materials depends largely on the initial design of the product. Following
political discussions on eco-design in April and October 2016, the Commission confirmed the
importance of smart product design and decided to focus efforts on the product groups with the
highest potential in terms of energy and resource savings and further reinforce the evidence base for
regulatory action. This resulted in the adoption on 30 November 2016 of the Eco-design Working Plan
2016-2019 as part of the Clean Energy for All Europeans package [13].

In the Region of Lodz during the period from 2016 until 2018 the amount of 5,580 billion PLN from
the Structural Funds of the EU was spend for waste management, environmental protection and low -
emission economy. Funds may be used, among others, for thermo-modernization of buildings,
renewable energy sources, waste management. From this point of view the Region of Lodz took the 4%
position in Poland [14].

Circular Economy in the Textile Industry — reducing textile waste

The EU textile industry generates waste estimated at 16 million tons per year. Much of this waste is
thrown in landfills or incinerated, with a high environmental impact and at great cost. Valuable
resources held within the waste are also lost [15]. One of the most innovative pilot projects, which aims
to change this situation in textile industry by focusing on a textile recycding plant is RESYNTEX - which
recycles 500 tons of waste per year. This Project strives to implement a circular redesign in the textiles
sector. RESYNTEX will transform textile waste into secondary raw materials, creating circularity and
reducing environmental impact. Within RESYNTEX the authors have conducted stakeholder
consultations in four geographically distinct regions throughout Europe, which utilize different
approaches to the collection of textile waste, sourced from consumers, industry and institutions. The
project also aims to extract resources and chemicals from the textile waste and recycle them. It proposes
innovative technologies covering the whole textile value chain, where the sorted textile waste is
chemically treated to extract resources such as protein-based fibres to be used for producing wood
panel adhesives; and cellulosic fibres for the production of bioethanol. Polyamide (PA) and polyester
(PET) recovery is also carried out to produce new chemicals and plastic bottles [16].

Barriers to circular economy textile solutions are presented in the form of outdated waste legislation
and under-provision of commercially viable recycling technologies for low-grade textiles. Collectors are
keen to focus solely on ‘re-wearable’ textiles for reuse, neglecting streams for more costly recovery
solutions. Continuous management of the transitional economic risks will therefore be imperative for
textile collectors to support the circular economy, ranging from certified standards, support for R&D,
access to finance, collaborative innovation mechanisms as well as guarantees on resource supply and
price stability. Key drivers for promoting a wider range of recovery streams include policy incentives
(such as Extended Producer Responsibility) and economic and environmental strategies such as the
diversion of textiles from landfill and Energy from Waste (EfW). Through stakeholder engagement, the
researchers within RESYNTEX aimed to propose how conditions for collectors’ adoption of circular
practices can be improved, while avoiding sectoral disruption and ensuring maximum effectiveness of
the redesigned chain of secondary textiles [17].

Germany as the leading country on the list of World’s Top Recyclers

According to the Organization for Economic Cooperation and Development, Germans happily sort
65 percent of their waste into an array of color-coded bins to be collected for reuse or incineration.
South Koreans come in second, recycling 59 percent of their refuse. The United States recycles 35
percent; that’'sonly slightly above the average for the developed countries that belong to the OECD but
it is miles ahead of Turkey, where 99 percent of all trash ends up in a landfill [18]. Landfill remains the
major disposal method for municipal waste. A person living in the OECD area generates on average
520 kg of waste per year; this is 30 kg less than in 2000, though still 20 kg more than in 1990 (see results
presented in two figures below).
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Fig. 1. Name Countries winning the recycling race. Recycled and composted waste as a share of total municipal waste in
OECD countries (2013) [19]
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3. CONCLUSIONS

Textile industry belonging to rapidly developing sectors of the global economy is gradually
changing its current character. On the one hand, the demand for textiles, knitwear and textiles
continues to grow as the world population increases. On the other hand, there is also a gradual increase
in awareness that thisis an industry generating a huge amount of waste, especially when production is
not based on sustainable production and consumption patterns and when it is massive and to a small
extent takes into account the needs of individual customers.
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This approach causes growing problems related to environmental pollution and contributes to the
increase of adverse climate change impacts.

Striving for the development of sustainable production and consumption in accordance with the
circular economy trends creates a framework for switching production to its innovative types, which
will be based on:

— generation of minimal waste in the production process (IR — with application of the most
innovative technology),

— its maximum re-use (2R),

—application of the third method within the three R formula (reduce, reuse, recycle) which is
recycling (3R), the awareness of the importance of which among producers and citizens in many
countries is systematically growing — as presented on Fig. 1.

The new approach obviously requires adjusting production not only to new ecological and quality
standards, but making an efforts to awaken the international community's need for greater care for the
natural environment, especially by countries taking distant positions in world recyding development
rankings. It also requires greater solidarity of countries on a global scale.
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Bucokinceka 3ogis. InHOBaIlil TeKCTMABHOI MPOMMCAOBOCTI Ta ii IepCHeKTHBM B KOHIIeIIii Kpyrosoi
e€KOHOMIKI — Bi4 r200a4bpHOI 40 perioHaapHOI ntepcekTmsn. XKypnar [Ipukapnamcokozo yrisepcumeny imeni
Bacuas Cmegpanuxa, 6 (3-4) (2019), 67-76.

Y crarri mpoBedeHO KOMILAEKCHUII aHaAi3 BUPOOHUIITBA, €KCIIOPTYy Ta iMIIOPTy MPOAYKTIB y
TeKCTUABHII TPOMMCAOBOCTI y Pi3HMX KpaiHaxX cBiTy. BusHaueno Harbiabmx BUpOOHMKIB Ta eKCIIOpTepiB
TeKCTUABHOI TpoAykiiii. IlpoanasizosaHo TeHAeHIIiI 3MiHU BMPOOHMYMX IIOTY>KHOCTell y AaHiil raaysi
BIIPOAOBK OCTaHHIX pokis. OOIpyHTOBaHO Miclle i poAb PO3BUTKY TeKCTUABHOL IIPOMMCAOBOCTL B KOHTEKCTI
peasizanii mpuHumy Kpyrosoi ekoHomiku BianosigHo 4o mpiopurtetis €C. BusHaueHO OCHOBHI HaIpsIMKI
MePCIIeKTUBHOTO PO3BUTKY TeKCTMABHOI raAy3i B KOHTEKCTI peasi3allili ABOX OCHOBH MX HalliOHaAbHMX
AOKYMEHTiB, 1110 po3pobaeHi B [loapmyi, AKi BM3HAYAIOTh ITOTOYHI HAIPsIMKIM PO3BUTKY KpaiHm y cdepi
CTa/0TO PO3BUTKY Ta OXOPOHM HaBKOANIITHBOTO cepedosua: CTpaTeris Bi4lIOBi4aAbHOTO pO3BUTKY A0 2020
POKy (3 epcrieknBoIo 40 2030 poky) Ta HarrionaapHMiT aaH yrpasAiHH: Biaxodamu po3pobaennii y 2014
po1ri. ¥ cTaTri I04aHO 4eTaAbHUI aHAAi3 PO3BUTKY perioHaAbHOI IPOMICAOBOCTI, BKAIOUAIOUM TeKCTUABHY
pomMucaoBicTs Ha 6a3i Micta Ao43b (IToapmia). BusnaueHi cdepu posyMHUX clientiadizanii periony /1043s,
SIKi BKAIOYAOTh TaKi raly3i eKOHOMIYHOI AiLAbHOCTI: CydacHa TeKCTI.AbHA Ta MOAHA IIPOMMCAOBICTD; Cy4dacHi
OyaiBeapHi MaTepiaam; MeAmiimHa, apmarliig Ta KOCMeTHMYHa IIPOMICAOBICTh; BUPOOHMIITBO eHepril
(BKAIOYAIOUM ITIOHOBAIOBaHI A>kKepeJa eHeprii); iHHoBaIliliHe CiabchKe TOCII0AapCTBO Ta IepepoOKa CiabChKOTO
rocriogapcrtsa Ta IpOAOBOABLCTBA; iHPopMaTKa Ta TeAeKOMYHIKallil. ¥ CTaTTi 3alIpOIIOHOBAaHO OCHOBHI
HaOpsMKM PO3BUTKY TeKCTUALHOIL Taaysi Ha mpukaadi Iloapmi: 1) yrBopeHH:s MiHiMaAbHMX BiAXOAiB y
Bupo6HMIoMy mponeci (1R - i3 3acTocyBaHH:AM HaliOiAbII iHHOBAIIITHOI TexHOAOTII), 2) MaKCUMMaabHe
noBTOpHe BUKOpuctaHH: (2R), 3) 3acTocyBaHHs TPeTLOTO METOAY B MeKaX TphoX popmMya R (3MeHIIeHH 1,
MOBTOPHE BUKOPUCTaHH:, HepepoOka), mo nepepodasie (3R), ycBigoMAeHHs Ba’KAMBOCTI I[LOTO cepes,
BUPOOHMKIB Ta IpPOMaAsMH CUCTeMaTUYHO 3POCTaE.

Karo4oBi caoBa: TekcTmabHa IIPOMICAOBICTh, KpPyroBa eKOHOMiKa, r100albHa eKOHOMIKa,
repepoOKa, BiAxoAn, BUpOOH YN ITpOIIeC.
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Abstract. The paper deals with global trends in energy consumption and renewable energy
generation. Worldwide practices in financing of renewable energy production are analysed
according to the following dimensions: sources of financing, types of used policy instruments,
types of recipients (public or private) and types of financed technologies. The key factors that
influence the investment attractiveness of renewable energy sources in the world are presented.
Main obstacles impeding the utilisation of potential of renewable energy generation in Ukraine are
pointed out from the standpoint of the global development trends, as the experience of
economically developed countries are advised to be used for Ukraine. Conditions for investment
activity in this field should be created (involving both domestic and foreign investments),
stimulating state policy should be implemented, and an energy management based on the
international experience should be developed. The problems of renewable energy sources in
Ukraine are described, in particular, the presence of investment risk in terms of its components as
general economic, legal and financial. In the most developed countries in terms of RES
consumption direct public investment is a small proportion of total renewable energy financing,
whereas private investment has the major share. A significant obstacle to the possibility of
realizing such experience in Ukraine is the presence of investment risk, mainly caused by unstable
political conditions (both internal and external). Energy management and monitoring activities of
enterprises of various forms of ownership and branch affiliation should be introduced along with
the necessity of attracting investments in renewable energy. It is expected that the results presented
in this article may be useful for improving the renewable energy development policy both at the
country level and at the level of a particular economic entity.

Keywords: energy management, investment risk, energy security, government policies, renewable
energy, investments in renewable energy sources, bioenergy.

1. INTRODUCTION

The current stage of socio-economic development is characterized by reduction of available
nonrenewable resources, deterioration of environmental conditions and growth of population,
production volumes and humanity’s energy needs on the global scale. The level of energy resources
supply considerably influences social and economic development of a country and therefore defines the
quality of life. The growing number of conflicts worldwide is partially caused by competition for
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natural resources, primarily the energy ones. Ensuring energy, ecological and food security are the key
global issues of modern world. Therefore the development of renewable energy sources is the issue of
utmost importance for each and every country globally.

Renewable energy resources are much more evenly distributed across our planet compared to
nonrenewable ones. Thatis why the development of renewable energy can contribute to solution of the
range of modern global problems: to improve the state of energy supply, to decrease the level of
anthropogenic burden on environment (both due to the relatively high environmental friendliness of
renewable energy in relation to nonrenewable ones and as a result of energy , decentralization”), to
strengthen energy security of particular countries and liberalize international relations in the energy
sector and, as a result, to optimize the geopolitical impact of the monopoly supply of non-renewable
energy resources.

Renewable energy development requires a solution of a number of theoretical and practical tasks,
among which is the choice of methodical approaches to assess the feasibility of renewable energy
resources’ utilisation and replacing them with non-renewable, selection of approaches to assess the
value of economically feasible potential of these resources, and choice of allocation of capacities for
their use, substantiation of construction of mutually beneficial (in economic and ecological aspects)
relations with leading countries in the field of renewable energy sources, choice of behavior models of
authority at different levels in the context of stimulating producers and consumers of renewable
energy, justification of the need for implementation of energy management and monitoring in the
activities of enterprises of all forms of ownership and types of economic activities.

Leading governmental and intergovernmental organizations, scientists in various branches of
research pay considerable attention to different aspects of renewable energy sources. The International
Renewable Energy Agency plays an important role in the process of data aggregation concerning the
renewable energy sources in the global context [1; 2]. Research conducted by this intergovernmental
organization is aimed at proving the necessity of investing in renewable energy sources and
contributing to broad sustainable use of all renewable energy types (bioenergy, geothermal energy,
hydroenergy, solar and wind energy) in the interests of energy safety and countries” economic growth
globally.

Analysis of scientific literature shows that renewable energy in the context of its components is
represented in the works of economic scientists from different parts of the world. It is related to the fact
that the investment issues of this sector are undergoing research. Elaboration of renewable energy
sources and minimization of expenditures in the process of projects implementation are under
considerable attention.

2. RESULTS

The process of defining strategic benchmarks for renewable energy in Ukraine consists of the
complex of interrelated stages: analysis of global tendencies in energy consumption and renewable
energy development; strategic analysis of renewable energy capacity in Ukraine; research of conceptual
basis of strategic development of energy sector; justification of strategic vectors of renewable energy
development in the countries of the world and Ukraine using the opportunities of economic and legal
instruments to influence this process.

The following methods were applied in the course of the research, such as calculation and
construction method, grouping, comparison, modeling, prognosis and algorithm meth od.

Input data for analysis includes statistical data [3; 4; 5], documents on strategic development in
various countries [6; 7; 8; 9; 10; 11; 12], sdentific literature on the methods to evaluate investment
feasibility of new production development [13; 14; 15].

The problem of efficient use of renewable energy sources is urgent and important from the
viewpoint of harmonious economic and social development and environment protection. Nowadays
development concepts in most countries stipulate considerable increase of the renewable energy share
in the energy balance. Such alternate energy sources as solar thermal and power systems, wind
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generators, energy systems for biomass exploitation (wood and agricultural residues as raw materials
for solid biofuel production), biogas production from the domestic and industrial wastes dumpsites,
geothermal plants, etc.

During the last century global consumption of energy has increased rapidly (Figure 1), along with
overall growth of GDP and population. Most rapid growth of energy consumption of the last 15 years
has been observed in the Asian countries due to swift development of industrial production and
economic development of the region. At the same time, there is a slight decrease in energy
consumption in the countries of the European Union (-1% 2017-2018), caused by mild weather
conditions in winter and significant stimulating effects aimed at maintaining energy conservation by
governments of most countries [5].
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Fig. 1. Global energy consumption (generated from all energy sources) in the period from 1990 to 2018. Source: [5]

At thesame time, in Ukraine the overall energy consumption (from all sources) has decreased more
than twice during the last 25 years (Figure 2). The decrease is due to both the reduction of industrial
production and to modernisation of production capacities, renovation of energy networks and growing
understanding of the necessity to efficiently use the energy resources by state and economic entities.
Currently key types of energy consumed by Ukrainians are generated from coal, gas and electricity

(Figure 3).
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Fig. 2. Volumes of energy consumption in Ukraine from 1990 to 2018. Source: [5]
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Typological structure of consumed energy shows that oil, coal and gas show major share in
consumption in the world and in Ukraine (Figure 3). But the share of biomass in the structure of energy
consumption in the world is 9%, and in Ukraine it is 3%.

Ukraine

3 Electricity
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Fig. 3. Relative weight of global energy consumption according to generation sources
in 2018 (World and Ukraine).Source: [4]

The above structure of energy consumption requires correction towards increasing the share of
renewable energy sources. The potential reserves of the most deficit energy resources — oil and gas — are
limited: according to expert assessments “the deposits available for development are expected to be
exhausted in 50-60 years at the present level of their extraction; somewhat better situation is with coal
reserves: at the present level of extraction coal reserves will will be enough for 450-500 years” [13]. Such
tendencies stimulate countries to intensify generation of energy from renewable sources, with another
major reason being the climate change and need for mitigation of greenhouse gas emissions, of which
the energy sector is the primary emmitant.

This need is especially acute for Ukraine in the context of the fight for energy security from the
Russian Federation. Therefore, renewable energy sources development is the decisive matter in the
context of overcoming the risks faced by Ukraine country in current conditions [14] and achieving
national security.

Ukraine should implement the experience of five world leaders in production of energy from
renewable sources such as China, USA, Germany, Japan and India. These countries have taken into
account swift paces of exploitation of renewable energy sources and now consistently accomplish the
planned tasks on diversification of energy balances towards increasing the share of renewable energy
sources.

The share of renewable energy in the global context is increasing in the past several decades. Thus,
in 2018 the share of renewable energy in the global production of electrical energy amounted to 26%,
and non-renewable respectively 74%, and in Ukraine the share of renewables is only 9% (Figure 4)
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Fig. 4. The share of renewable energy in the global production of electrical energy in 2018
(World and Ukraine). Source: [4]
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Global trends show that “Reducing the costs of renewable energy sources and the policy of their
support led to an increase in the share of renewable energy in the global energy balance (+0.8 points)”
[5]. Despite the political assistance and awareness of society, the level of exploitation of renewable
energy sources in Ukraine is at a low level compared to global trends (Figure 5). At the same time
Ukraine has a potential for increase of the share of renewable energy sources, which is proven by
calculations of relevant governmental entities and scientific research.
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Fig. 5. Generation of electrical enerqy from renewable sources in Ukraine in 2000-2018. Source: [5]

According to calculations of State Agency for Energy Efficiency and Energy Saving of Ukraine,
country hasa considerable technically achievable capacity of energy supply generation from renewable
sources and alternative types of fuel, which annualy equal ca. 98 mIn tonnes of fuel [16]. But dynamics
of alternative energy development in Ukraine is not sufficient to meet the planned targets of 2035
Energy Strategy of Ukraine “Safety, energy efficiency, competitive ability” [6], however there are
certain aspirations towards that end.

Prospects for renewable energy development in Ukraine and its scientific and industrial capacity
contribute to significant increase of growth paces of renewable energy exploitation volumes in the
country. However, in order to achieve this goal the conditions for stimulation of investment activity in
the sphere have to be created, as well as the energy management has to be implemented. This will
attract both domestic and foreign investment, enhance stimulating state policy, and develop energy
management based on the use of international experience.

The role of various types of stimuli in the global scale can be observed on the basis of global
tendency of renewable energy sources development. Global annual investment in renewable energy
rose steadily in 2013-2015, peaking at USD 330 billion in 2015 before falling to USD 263 billion in 2016.
While annual investment declined in 2016, capacity additions in the same year were up from 2015,
which is stipulated by the gap between the date of funding and launching of renewable energy projects
(e.g. 1 year and seven months for bioenergy). This is partially due to declining costs and partially to the
time lag between financial closure (i.e., the time of investment) and the completion of construction,
after which an installation becomes operational. Policy changes contributed significantly to global
investment trends. The peak in 2015 was partially driven by a rush to complete projects before an
expected fall in policy support in key markets [5; 3].

The number of countries promoting renewable energy through direct policy support has tripled
from at least 48 in 2004 to at least 147 today, and more and more developing and emerging countries
are adopting new targets and policies for renewables (Figure 6).
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Fig. 6. Number of countries adopting renewable energy policies, by policy type during 2005-2016. Source: [1]

Direct public investments has typically constituted a small share of total renewable energy finance,
the bulk of renewable energy investment — more than 90 is financed from private sources [1]. And to
attract private investment in the RES sector in Ukraine it is necessary to minimize investment risks.

Figure 7 shows global flows of renewable energy funding along the investment cycle in 2015 and
2016 taking into account the certain spectrum of sources, instruments, regions and technologies as well
as differences between the sources of public and private funding,.

International Renewable Energy Agency deems the following matters as the key factors of
competitive ability and investment attractiveness of renewable energy as a branch: favourable
regulatory and institutional framework; low offtake and country risks; a strong, local civil engineering
base; favourable taxation regimes; low project development costs; and excellent resources [1; 2].

These key factors promote renewable energy development in the developed countries of the world,
however existing investment risk is a huge problem in Ukraine. Therefore, we deem it necessary to
introduce energy management and monitoring into the activity of enterprises of various ownership
types and nature of industry along with the necessity to attract investment into the renewable energy.
As far as energy management and monitoring are directed at maintenance of efficient use of fuel and
energy resources and at ongoing process of energy supplies consumption supervision, their
introduction reduces the need for additional investment in nonrenewable energy sources and rather
attracts investors to develop renewable energy sources. In Ukraine, however, the big objective problem
is the presence of investment risk in terms of its components as general economic, legal and financial.
Given the impossibility of overcoming them in the short term, the relevant authorities and business
entities should look for ways to develop renewable energy and energy saving as an alternative to
additional investment in the form of investment. Therefore, along with the need to attract investments
in renewable energy, we consider it expedient to introduce energy management and monitoring in the
activities of enterprises of various forms of ownership and industry affiliation. Energy management
and monitoring are aimed at ensuring the rational use of fuel and energy resources and the continuous
process of tracking their consumption in order to make decisions economically and environmentally
friendly solutions.
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Fig. 7. Global landscape of renewable energy finance 2015/2016, USD billion. Source: [1]

According to the data of State Agency for Energy Efficiency and Energy Saving of Ukraine [17],
introduction of energy management will enable achievement of the following rates without additional
investment in the activity of budget institutions: from 5 to 8 of energy resources saving due to energy
efficient behaviour of consumers; up till 20 of energy consumption reduction due to establishment of
efficient objects’ exploitation.

Ukrainian liabilities under the Paris Agreement, EU-Ukraine Association Agreement and the
Energy Community Treaty stipulate conducting of the activity directed at the m ost rapid launching of
instruments that significantly influence the rational consumption of energy resources in Ukraine.
Taking into account the experience of developed countries, there is no alternative for creation and
development of energy management systems for improvement of economy energy efficiency.

2012/27/EC Directive provides that: “Energy audits should take into account relevant European or
International Standards, such as ENISO 50001 (Energy Management Systems), or EN 16247-1 (Energy
Audits), or, if induding an energy audit, EN ISO 14000 (Environmental Management Systems) and thus
be also in line with the provisions of Annex VI to this Directive as such provisions do not go beyond the
requirements of these relevant standards” [11].

There is the State Standard ISO 50001:2014 “Energy management systems — Requirements with
guid anceforuse” in Ukraine, which is the written translation of international standard ISO 50001:2011.
Saving of finances due to reduction of energy consumption and promotion of renewable energy
exploitation is an essential effect of this standard introduction [10]. On the basis of ISO 50001 standard
the instruments of evaluation, analysis and verification of management activity results’” verification in
energy consumption emerge. The standard is based on methodology known as the cycle of continuous
improvement “Plan — Do — Check — Act” and introduces energy management into everyday activity
(practice) of organizations (Figure 8).
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An approach on the basis of PDCA cycle can be described as following;:

—plan — analyze the energy parameters and define the basic level of energy characteristics and
energy efficiency indicators; set goals and tasks and develop the measuresnecessary for achievement of
results to improve energy characteristics in accordance with the energy policy of an organization;

— do - introduce the plan of activities in the sphere of energy management;

— check — conduct monitoring and measuring of key activity characteristics that define energy
characteristics on energy policy, goals and documented results;

—act — take measures to constantly improve the energy characteristics and parameters of energy
efficiency.

Application of the standard on the global scale contributes to more efficient use of available energy
resources, promotion of competitive ability and reduction of greenhouse gas emissions and other
influences on environment due to the use of renewable energy. Therefore this standard can be applied
regardless of the type of used energy.

Major idea of ISO 50001: 2011 introduction is not to establish the plan of actions but rather the
management system with the mechanisms of monitoring, analysis and corrective actions. As the result,
major function of energy management system (energy consumption management towards
improvement of its efficiency) is realized.

For different businesses, this can be manifested differently: someone is making efforts to save on
non-renewable energy sources; someone, based on available biomass resources, diversifies the energy
supply, and so on.

Implementation of fully functioning energy management systems is impossible without modern
technologies of data collection, information processing and consumption management. These will be
issues for our further research.
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3. CONCLUSIONS

Renewable energy can strengthen the energy security of many countries, and the efforts of most of
them give positive results. An analysis of global trends in energy consumption and renewable energy
development showed that those countries in which the state support for the renewable energy sector
shows the dynamics of increasing their share in the structure of the energy balance.

The main prerequisites for the use of renewable energy resources are their lower impact on the
natural environment compared to non-renewable, the relative unlimited reserves of these resources and
the potential for boosting business activity and economic growth in countries where renewable energy
are to develop.

It was found out that in the most developed countries in terms of RES consumption direct public
investment is a small proportion of total renewable energy financing, whereas private investment has
the major share. A significant obstacle to the possibility of realizing such experience in Ukraine is the
presence of investment risk, mainly caused by unstable political conditions (both internal and external).

The process of developing renewable energy in Ukraine, as announcedin the energy strategy and a
number of regulatory acts, is an urgent problem. The economic and political situation that arose in
Ukraine caused a dynamicchange in the country, which had a particular impact on its energy security.
In order to strengthen the country's energy independence from imported non-renewable energy
sources and energy security of a separate enterprise (including economic and environmental),
development of renewable energy sources is necessary. In this case, special attention should be paid to
such an instrument as energy management, the ultimate goal of which is to form a behavior model that
aims at increasing the efficiency and environmental friendliness of energy use.
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SIxy0Ois Basentnna, Makcumis 104is, ITormaannens Hazapiii, I'puropyxk Ipuna, IT smanayk Ipuna. Possutok
BiAHOBAIOBAaHUX JXKepeA eHeprii B KOHTeKCTi eHepreTMdyHoro MeHeAxmenty. JKyphar Ilpuxapnamcoiozo
yrisepcumemy imeti Bacuas Cmedanuxa, 6 (3-4) (2019), 77-87.

Y cTaTri po3ras4aroTeCs CBiTOBI TeHAEHIII CIIOJKMBAHHSI €Hepril Ta BUpPOOHUIITBA BiAHOBAIOBAHOI
eneprii. CBiToBi mpakKy piHaHCyBaHHs BMPOOHMIITBA BiAHOBAIOBAHOI eHepril MpoaHali30BaHO BiATIOBiAHO
A0 TaKMX KaTeropii: gxepea (piHaHCYBaHH:I, BUAY ITOAITMYHIX iHCTPYMEHTIB, TUIIN PelIUIIi€HTIB (Aep>KaBHi
9y IpUBaTHi) Ta BUAYM TeXHOJOTIiM, 0 oTpuMyIoTh ¢pinancysanHs. IlpeacTaBaeni karouosi paxTopw, sAKi
BILAMBAIOTh Ha iHBeCTULIIIIHY ITPpUBabAMBICTL BiAHOBAIOBAHUX AXepea eHeprii y cBiti. OcHOBHI Heperikoau,
11O 3aTPUMYIOTh BUKOPMCTaHH: ITOTeHIialy BiAHOBAIOBAHOIL eHepril B YKpaiHi, BKa3aHO 3 IMO3MIIil CBITOBMX
TeH AeHI1ill PO3BUTKY, OCKiAbKI 40CBi4 €KOHOMIYHO PO3BUMHEHIX KPalH PeKOMEHAYEThCS BUKOPUCTOBYBATH
Aas Ykpainu. Oco0AuBO BaXKAMBUM € CTBOPEHHS YMOB A5 iHBeCTUIIiMHOI MpuBabAMBOCTI y 11iit raaysi (i3
3aZy4eHHsM K BHYTpIIIHiX, TaK i 3aKOPAOHHUX iHBeCTUIIilT), TAKOX CAiA 3Ai/ICHIOBaT! CTUMYASALIHY
AepXaBHy IO/ITUKY Ta PO3BUBATH eHepPreTMYHUII MeHeAXMEHT Ha OCHOBI MIXHapO4HOIO AOCBigy.
OxapakrepnsoBaHo IpoOJeMU BiJHOBAIOBAHUX Jykepea eHeprii B YKpaiHi, 30Kpema, HasBHiCTb
iHBeCTUITIIIHOTO PU3NKY 3 TOUKM 30y JI0TO CKAaAOBNX K 3aTaAbHOEKOHOMIUHIIX, IIPaBOBMX Ta (PiHaHCOBUX.
IIpsmi aepsxaBHi iHBecTMIIil Y 6iABIIOCTI PO3BMHYTHX 3 TOUYKM 30py crioxusaHH:A BAE kpaiH, cTaHOBAATH
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He3HayHy 4acCTKy Big 3araapbHOro o0cAry gpiHaHCyBaHHs BigHOBAIOBaHOI €Heprii, a OCHOBHY IIUTOMY Bary
CTaHOBAATH IpuBaTHi iHBecTnIii. CyTTEBOIO IEpeIIko4oi0 A4Sl MOXKAMBOCTI peasi3allil TAKOTO A0CBigy B
YkpaiHi € HasBHICTb iHBECTUIIIITHOTO PU3NKY IIJO HacaMIlepeA OB I3aHUI 3 HeCTaOiApPHMMU MO TUIHNMU
yMOBaMI (K BHYTPillIHbOTO, TaK i 30BHILIHBOIO XapaKTepy).

AisAbHICTD 3 yIIpaBAiHH S €HepreTKoIO Ta MOHITOPUHTY HiAIPUEMCTB PisHMUX POPM BAACHOCTI Ta
raAaysepoi IIpMHaAeXKHOCTI IIOBMHHA OyTu 3allpoBaj’keHa Pa3oM 3 HeOOXiAHICTIO 3adyueHH I iHBeCTUIIiN y
BiAHOBAIOBaHI AXepeaa eHeprii. OuikyeTbCs, IO pe3yabTaTH, IpeAcTaBAeHi B IIiif cTaTTi, MOXyTb OyTu
KOPUCHUMM A4S BAOCKOHAAEHHS IO AITUKA PO3BUTKY BiAHOBAIOBAABHOL €HepreTUKM SIK Ha piBHi KpalHy, Tak i
Ha piBHi KOHKPETHOTO Cy0'eKTa TOCII0AapIOBaHH L.

Karouosi caoBa: eHepreTMmyHMII MeHeAXXMEHT, iHBECTMIIIIHUII PU3MK, eHepreTndHa Oe3IIexa,
JepXaBHa II0AiTMKa, BiAHOBAIOBaHI J)KepeJa eHeprii, iHBeCTMIII y BiAHOBAIOBaHI axKepeada eHepril,
HioeHepretnka.
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HUMAN RESOURCES MANAGEMENT AT ENTERPRISES

VALENTYNA YAKUBIV, ROMAN YAKUBIV

Abstract. The paper analyses various scientific approaches to the interpretation of the essence of
the concept of “personnel management”, defines the specific characteristics and principles of this
process. For a detailed study of the essence and content of the concept of the personnel
management, theoretical approaches to this definition and substantiation of its content in the
context of various scientificschools and management theories are analysed. Scientific approaches
to understanding the functional role and essence of the personnel management in various scientific
schools are analysed, namely: schools of scientific management, classical (administrative) school of
management, theory of perfect bureaucracy, school of human relations, empirical school of
management, school of social systems, and “new school”.

The main differences in understanding the process of the personnel management in different
theories of management are investigated, the main of which are: situational management theory;
system theory of management; theory of organizational culture; theory of human resources
management; theory of management culture. The relationship scheme and the place of the
personnel management system in the enterprise management in general are substantiated. A three-
level personnel management system for tactical, operational and ongoing tasks is proposed. The
mechanism of organizational and economic support of the personnel management as a system of
synergistically interconnected organizational and economic factors for establishing high-
performance HR-management in the enterprise is substantiated. The main elements of
organizational and economic support for improving the personnel management system of
enterprises are scientific and theoretical approaches to the forming of this system; principles of
personnel management; methods of labour management; functions of HR-management; economic
levers; methodological support; information support; monitoring of personnel management.

Keywords: renewable energetics, strategic analysis, PEST-analysis, external factors, renewable
sources of energy.

1. INTRODUCTION

European integration processes taking place in Ukraine presuppose the necessity of In the current
conditions of socio-economic relations, the formation of management system plays an important role
for entrepreneurship development. Personnel management deserves special attention because human
resources are a determining factor in the success of an enterprise's activity. The fastest development of
the personnel management system takes place in the financial-credit and IT business, and the most
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slowly - in the agricultural and other industrial sphere. Analyzingthe causes of these trends, it becomes
clear that innovative methods of personnel management are spreading more quickly in the industries,
enterprises or organizations involved in external investment. Therefore, usage of modern management
theory becomes moreand more frequent in our country. However, given the specifics of the enterprises
in Ukraine and slow development of some of them, the personnel management in this field still needs
to be improved.

2. RESULTS

Exploring the essence of the concept “management” in various scholars, we conclude that this term
is used as a synonym for the definition of “administration”. Therefore, these two terms are analyzed
together in the paper.

One of the founders of management theory was A. Fayol, who developed a coherent theory of
management. According to the scientist, to manage means “to anticipate and study the future and to
plan an action program” [1, p. 30].

English scientist S. Bir believes that the management system is the brain center of the enterprise
[2, p. 5]. Obviously, it is quite difficult to disagree with the scientist, since in fact all the employees of
the enterprise are executing the orders of the administration, who is responsible for development.

A well-known successful manager Lee lacocca, who contributed to the rapid, profitable
development of Ford, under management understands the ability to recruit others, motivate them and
create a sense of involvement of the employees to solve the problem of organizational development
[3, p. 290]. Lee Iacocca links the overall process of enterprise management to personnel management.

J. Gereth and J. George interpret management as the organization, administration, and control of
resources for their rational and effective use [4, p. 14].

N. Tarnavska considers the concept “management” as more general, namely, “the most important
resource of the enterprise, the ability to produce the purpose of the activity, to measure performance, to
fulfill the set functions, to influence people with different level of education, experience, and
qualification [5, p. 152].

Similar to Lee lacocca, managementis identified with personnel management by A. KuzminandO.
Melnyk. In particular, by management they mean “purposeful influence on employees or individual
executors aimed at realization of the set tasks” [6, p. 77 —83]. This approach is noteworthy because the
process of managing enterprise activity, innovation development, and operational activity involves
influencing people's behavior.

However, some authors differentiate the essence of the concept of “personnel management”. Thus,
M. Vinogradsky, S. Belyaeva, A. Vinogradska, and O. Shkanova by this category understand the
activity of an organization aimed at the effective use of people (personnel) to achieve the goals, both
organization and individual (personal) [7, p. 34 —37].

Similar generalized definition is given by G. Bennett, who by the personnel management
understands the part of the management process related to the work of employees in the enterprise and
the relationships between them [8, p. 12 —14].

G. Osovska and O. Osovska give a similar definition to the previous authors, which does not
specify the purpose, methods, etc. These authors by the personnel management mean “the impact on
the staff for a specific purpose through the necessary interconnected activities” [9, p. 16].

The definitions of the “personnel management” discussed above are rather generalized and do not
clearly define the nature of this category. In contrast to the previous interpretations, more complete and
thorough one is given by V. Lukianykhin, who under the investigated category understands “the
process of systematic, organized, through interdependent organizational-economic and socio-
psychological management mechanisms, influence on employees of the organization to ensure the
effective functioning of the organization as a whole and to meet the needs of each employee in their
professional and personal development” [10, p. 34].
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Some scholars use the term “personnel management” alongside the term “cadre management”.
Thus, S. Mochernyi in the economic encyclopedia substantiatesthatit is a complex of measures of cadre
activities, purposeful active influence of executives (personnel managers) of the enterprise (firm,
company) by means of interrelated organizational-economic and social measures on increase of
production and creative activity of employees and development of perspective personnel policy
[11, p. 295].

Generalizing the above interpretations of the “personnel management” by different scholars and
considering the lack of a unified approach to its justification, we see it necessary to supplement and
clarify such definitions. In our opinion, personnel managementasa component of the overall enterprise
management system is a process of systematically organized, purposeful influence of managers at
different levels on the personnel of the enterprise by ensuring their rational formation, use and
reproduction in order to increase the productivity of the business entity.

Our definition differs from the others by the following statements: firstly, personnel management is
an integral part of the overall enterprise management system; secondly, it is a process of deliberately
influencing of the executives on competitive entities, which implies the existence of clearly defined
links between elements of the general system; thirdly, personnel management has a specific purpose -
increasing the profitability of labor and a more general purpose - to promote the efficiency of the
activity as a whole.

For a detailed study of the essence and content of the concept of personnel management, theoretical
approaches to this definition and substantiation of its content in various scientific schools and
management theories are analyzed.

It is well known that management as a science was developed by American scientists in the 19th
century. To date, the following major management schools are known:

— School of Scientific Management (1885-1920);

— Classical (Administrative) School of Management (1920-1950);

— the theory of ideal bureaucracy (since 1920);

— School of Human Relations (since 1930);

— Empirical School of Management (since 1940);

— School of Social Systems (since 1970);

— “New School” (since 1960).

The School of Scientific Management (1885-1920) paid considerable attention to the scientific study
of the time and efforts of employees in the production process. The founder of this school was
Frederick Taylor, well-known followers were G. Hunt, G.Ford, G. Emerson, L. Gilbert. In the scientific
works of representatives of the School of Scientific Management, much attention is paid to leadership
theory, principles of personnel management, the organization of work in enterprises.

The Classical or Administrative School of Management (1920-1950) is focused on conducting
administrative studies of management effectiveness. The founder of this school was A. Fayol, and his
followers were: L. Urvik, J. Mooney, A. Raleigh and others. In their works, scientists have developed
the principles and functions of management, formed by A. Fayol.

The School of Ideal Bureaucracy Theory (since 1920) is based on the idea about the bureaucratic
structure of society as a determining factor in the development of formal rules of government. The
main representative of this theory is Max Weber (1864-1920). The scientific developments of the school's
representatives relate to the study of the division of labor, the hierarchy of management, the issues of
hiring employees, and career advancement.

The School of Human Relations (since 1930) has paid considerable attention to the issues of
establishing positive interpersonal relationships between employees and managers. The founder of this
school was E. Mayo, and well-known followers were M. Follett, F. Herzberg, D. McGregor, R. Blake.
The scientists investigate the problems of work efficiency, staff motivation, team relationships

The Empirical School of Management (since 1940) has explored management in the context of
combiningthe ideas of the classical school and the school of human relations. The founder of the school
was P. Drucker, the followers were A. Sloan, R. Davis, A. Chandler, D. Miller. The scientists paid
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attention to strategic goals in the management system, involvement of employees in making strategic
decisions and assessing the effectiveness of management.

The School of Social Systems (since 1970) explores organizational and managerial aspects of
enterprise activity. The founders were C. Barnard, D. March, and G. Simon. The school introduced the
latest approach to management - situational, the application of which avoided the possibility of
recurring problematic situations in the organization.

The New School (since 1960) is characterized by the efforts of its representatives to build a system
of managementbased on mathematical sciences. The main representatives of this school are S. Beer, R.
Luce, R. Acoff. Scientists apply mathematical, cybernetics, physics laws in management.

Basic world schools of management have formed the complex management theories, the main of
which are:

— situational theory of management;

— system theory of management;

— theory of organizational culture;

— theory of human resources management;

— theory of management culture.

Modern scientists, considering the theoretical foundations of the personnel management system,
are working on improving their directions taking into account the existing tendencies and peculiarities
of human resources development for different countries, industries, enterprises [12, 13, 14, 15, 16].

As far as personnel management is one of the important organizational and managerial processes
of an enterprise it is not possible to analyze it separately from the general management system of the
enterprise (Fig. 1).

Management Objectives Ty};isﬂ(:i ::t::pg:i:;ent Management Methods
—>[ Administrative ] ->[ Strategic ] —>[ Administrative ]
_>[ Technological ] ->[ Operating ] _>[ Economic ]
—>[ Economic ] _,[ Financial ] —>[ Socio-psychological ]
_’[ Production ] ->[ HR management ]

_>[ Marketing ] L»[ Logistic ]

Fig. 1. Personnel management in the enterprise management system
* Source: Developed by the author

All management systems, induding personnel management, are multilevel. This is due to the
organizational structure of the organization or enterprise. In management theory, various models of
organizational structure of management are known. The most famous are American and Japanese
models. The American model considers a clear hierarchy in management based on three levels: Level I -
the highest administrative level, Level II — the middle level executives, and Level III — the lower level
executives. Management decisions are made from top to bottom of the hierarchy. A typical Japanese
management model also involves three-level management, but with some branching of middle-level
executives. At this middle level, there is no dear hierarchy of top-down management decisions, and
parallel relationships are observed. The Japanese model is the most mobile and flexible and prevents
bureaucracy.

Based on the analysis of the advantages and disadvantages of different management models, as
well as taking into account the existing baseline conditions observed at Ukrainian enterprises, we have
generalized and proposed to apply a three-level personnel management system (Fig. 2).
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Fig. 2. Multilevel management system of enterprise personnel
* Source: Developed by the author

Fig. 2 shows the organizational structure of personnel management, which implies the influence
from the highest - I level to the lowest III level of managers. Accordingly, managers of the I level have
the broadest powers in the enterprise and first of all determine the strategy of development of the
enterprise and basic ideas of management. The level II executives are responsible for tactical
management, that is, they are required, on the basis of a well-grounded development strategy, to
determine the directions and actions for their achievement that must be implemented in the short term.
The level III executives assign so-called operational management, that is, by executing orders of top-
level managers, they make operational management decisions. These managers are the link between
the top-management of the enterprise and its employees.

In the proposed structure of the personnel management system, it is important to have a hierarchy
of connections and relationships between managers at different levels, as well as to establish feedback
from the enterprise employees to the managers.

In today's market environment, problems of the organization and functioning of the management
system are underestimated in terms of their importance and the ability to achieve the expected results.
Modern entrepreneurs believe that they have current financial, technical and other production and
economic problems, and the issues of improving management aspects are not so important. This is
where all the problems of functioning of enterprises begin, because the organization of all the activity
of theenterprise depends on the rationality of management decisions. Particularly insufficient attention
is paid to personnel management. However, given that the main components of production potential
are land, logistical resources and personnel, only the improved management of manpower can increase
its efficiency.

Therefore, in the overall management system at the enterprise, the defining element is personnel
management. Through the organization of labor management, it is possible to achieve an increase in
labor productivity and production efficiency in general, since a person works with all material,
technical and land resources, ensuring the organization of the production process and affecting its
productivity.

Implementation of an effective personnel managementsystem at enterprises should be preceded by
the development of organizational and economic support for this process.

By the organizational and economic support of human resources management we understand the
system of synergistically interconnected organizational and economic factors for establishing high-
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performance HR-management in the enterprise. The phenomenon is specific in its applied sense, since
the object and the subject is a person. Therefore, in order to achieve this goal, it is necessary to develop
and implement a comprehensive organizational and economic support of the personnel management
system.

In substantiating such a mechanism of organizational and economic support, principles,
approaches, and tools should be taken intoaccount not just as organizational and economic factors, but
in their close interaction and complementarity (Fig. 3).

Fig. 1.3 shows that the main elements of organizational and economic support for improving the
enterprise personnel management system are:

— scientific and theoretical approaches to the construction of personnel management system;

— principles of personnel management;

— manpower management methods;

— HR management functions;

— economic levers;

— methodological support;

— information support;

— monitoring of personnel management.

The proposed system of organizational and economic support for improving the personnel
management of enterprises is based on the generalization of basic scientific approaches and the
complement of components related to the peculiarities of the functioning of different enterprises.

Organizational and economic support of personnel management
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methods

1) financial and economic state of the enterprise; 2) resource availabi-
> Performance —pllity; 3) profitability of activity; 4) the level of wages; 5) the level of labor
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the level of achievement to the set goals

Fig. 3. System of organizational and economic support of personnel management of enterprises
* Source: Developed by the author
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3. CONCLUSIONS

The analysis of different scientific approaches to understanding the essence and functional purpose
enables to substantiate the role and place of personnel management in the system of enterprise
development, as well as to classify its levels. In order to identify promising areas of the personnel
management at the enterprises, an organizational and economic mechanism of improvement of the
human resource management system is proposed, which includes scientific and practical approaches,
principles, functions, methods of personnel management, evaluation criteria, methodological support,
information and monitoring support.
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Slky6iB Basentnaa, SIky6is Poman. OpranisailiiiHo-eKOHOMIYHMIT MeXaHi3M yIIpaBAiHHS IIepCOHAA0M Ha
mianpuemctsax. XKypraa [Ipuxapnamcviozo yrisepcumemy imeni Bacuas Cmedanuxa, 6 (3-4) (2019), 88-95.

Y craTTi mpoaHaai3oBaHO pi3Hi HayKOBi MiAX0AM A0 TAYMa4eHH: CYyTHOCTI IIOHATT “yIIpaBAiHH I
repcoHaaoM”, BU3Ha4eHO crennu@ivyHi XapakKTepUCTUKH Ta IPUHIIUIIN 1IHOTO mporecy. A4 AeTaabHOTo
AOCAIAKEHH I CyTHOCTI 1 3MiCTy IOHATTS MeHeAKMEeHTY IepCOHaay IIpOaHaAi30BaHO TeOPeTUYHI Miaxoau 40
AaHoi aedininii i oOrpyHTyBaHHA II 3MIiCTy B pO3pisi pisHMX HAyKOBMX INIKia i Teopiil ympaBaiHH:.
IIpoanaaizoBaHo HayKOBi 1iAX0AM 40 pO3yMiHHs PYHKIIOHAABHOIL poJi Ta CyTi yIIpaBAiHHA IIepCOHAAOM y
Pi3HIX HayKOBUX IIIKOJAaX, a caMe: KOl HayKOBOTO yIIpaBAiHHs, KAaCUYHI (agMiHiCTpaTUBHIIN) IIKOAL
yIpaBAiHH:, Teopil igeaabHOI OIOPOKpAaTii, MKOAl AI0OACHKMX CTOCYHKIB, eMITipUYHil KOl yIpaBAiHHS,
IIKOAL cOoIliaApHMX cucCTeM, “HOBil mKo4i”. Jocai4KeHOo CyTHiCHi BiAMiHHOCTI IIJOAO pO3yMiHH I Ipoliecy
yIpaBAiHHs [IepCOHAAO0M Yy Pi3HUX TeOpifAX MeHeJXMeHTy, OCHOBHUMU 3 SKUX €: CUTyalliliHa Teopis
MeHeAXXKMEHTY; CCTeMHa TeOoPis MeHeAXXKMEeHTy; TeOpisl OpraHi3alliliHOI KyAbTypH; TeOpisd MeHeAKMeHTy
AT0ACBHKIIX PeCYPCiB; Teopist KyAbTypH yrpaBaiHH:. OBIpyHTOBAaHO CXeMY B3a€MO3B’ SI3KIiB Ta MICIIsI CUCTEM N
MeHeKMeHTy IIepcoHaAly B YIIPaBAiHHI MigTIPUEMCTBOM 3aTad0M. 3allpOIOHOBAHO TPUPIBHEBY CHCTEMY
MeHeAXMeHTy ITlepcoHaly Ha TaKTMYHOMY, OTIepaTUBHOMY Ta BUKOHAHHsI ITIOTOYHNX 3aBaaHb. OOrpyHTOBaHO
MeXxaHi3M opraHisaliliHO-eKOHOMIYHOTO 3a0e3IedyeHH 1 yIIpaBAiHHs II€PCOHAA0M AK CUCTeMY CHHEepIiifHO
B3a€MOIIOB I3aHUX OpPTraHi3allilflHUX Ta eKOHOMIiuyHMX 3abe3medyiounx (PpakTopiB A4s HaAaTOAKeHH
BUCOKOpe3yAbTaTuBHOTO HR-MeneaxmenTy Ha nignpuemctsi. OCHOBHUMU eAeMeHTaMU OpraHi3aliliiHo-
©KOHOMIJHOro 3abe311edeHHs1 Y40 CKOHAAeHHS CUCTeM ! yIIpaBAiHHSI II€PCOHAA0M ITiAIIPUEMCTB €: HayKOBO -
TeOpeTMYHi Migxoan A0 NOOyA0BUM CUCTeMMU YHpPaBAiHHsA I1€pCOHAAOM; HNPUHIIUIM MeHeAXMEeHTY
IIepCcOHaAy; MeTOAM YIpaBAiHH TpyAoBUMMI pecypcamy; GyHKHil HR-MeHe A KMeHTy; eKOHOMIUHI Bakeai;
MeToAMYHe 3abe3nedeHHs; iHpopMarliitHe 3abe3reuyeHHs; MOHITOPMHIOBe 3a0e3ledeHHs YIpaBAiHH
IIepCOHAAOM.

Karo4oBicaoBa: ynpapaiHHs IepcOHAA0M, MeHeAKM eHT, OpraHi3alliliHO-eKOHOMIUHMIT MeXaHi3M,
Teopii MeHeAKMEeHTy, YIIPaBAIHH IiAIIPUEMCTBOM.
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TAX PLANNING IN THE ENTERPRISE MANAGEMENT SYSTEM

OLHA ZHUK, ANTONINA TOMASHEVSKA

/7

Abstract. The differences between the concepts of “tax planning”, “tax minimization” and “tax
optimization” are investigated and it is established that tax minimization is the maximum
reduction of all taxes, tax optimization is the achievement of a proportion between all aspects of an
entity's activity; tax planning The system of measures of the enterprise is directed to the maximum
use of the current legislation for the purpose of legal optimization of payments. It has been
determined that the ways to reduce the tax burden include tax benefits, preferential taxation and
the possibility of choosing a simplified system of taxation by small business entities. The levels and
requirements to be followed in tax planning are identified and substantiated: organization of
accounting and tax accounting, examine taxlaw, determine the list of benefits, correct accrual and
timely payment, using legal methods to reduce the tax burden.

The methods which are applied in tax planning are substantiated: current internal control,
preliminary tax examination, comparative analysis.

It is determined that tax planning is influenced by certain factors: the sphere of the activity in
which the entity operates, the types of activity it is engaged in; status of belonging to a legal or
natural person; the purpose of tax planning and the possibility of applying tax benefits. The tax
planning system should be formed in accordance with principles: compliance with tax law;
justification of the feasibility of applying the tax system; prompt response to changes in tax law;
use of tax planning methods; use favorable tax regimes. Tax planning spends efforts on the
following functions: analytical, accumulation, distribution, control.

It is established that the assessment of the effectiveness of the enterprise tax policy should be
made through a system of indicators: the level of tax burden on the enterprise; the level of
influence of tax planning on the magnitude of the enterprise's taxliabilities and the effectiveness of
the enterprise's tax planning and tax policy in general. Effectively organized tax policy at the
enterprise will help improve the results of the enterprise. Tax planning should be an integral part
of the overall planning of the enterprise.

Keywords: tax planning, tax minimization, tax optimization, tax evasion.

1. INTRODUCTION

In today's business environment, businesses need to develop a tax policy that takes into account the
features of the business entity, its development trends and the impact of each tax on the indicators of
the financial condition of the enterprise.

Nowadays, taxes are a significant factor in influencing the financial and economic activity of an
enterprise. Therefore, to ensure the proper functioning of business structures in an unstable socio-
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economic environment, and quality management of financial resources, managers and accountants can
only in the presence of their developed concept of tax management. Effectively organized tax policy
and tax planning at the enterprise will contribute to the stable financial condition of the enterprise, as
well as timely fulfillment of their obligations to the budget. Enterprise-level tax planning is the choice
between various financial and economic activities and the placement of an asset in order to achieve the
lowest possible level of tax liabilities that arise.

Some questions of tax planning were investigated by the following scholars: Bilyk M., Vasilik O.,
Vilkova O., Danilov O., Eliseyeva A., Zagorodnyi A., Zolotko I, Kovalchuk K., Melnyk D.,
Onishchuk Yu, Podluzhny M., Pogorletsky A., Romanovsky M., Usenko L. and others. However, at
present there is no single approach to determining tax planning, implementing the tax optimization
scheme, principles and methods of organizing tax planning at the enterprise, which led to the choice of
research direction.

The main purpose of the research is to determine the essence of tax planning, determine the
principles, levels and need for tax planning at the enterprise

2. RESULTS

The prerequisites for the emergence and development of tax planning are: the objective nature of
the existence of taxes and the tax system; orientation of enterprises on increase of profit; the objective
need to adapt to the volatility of the environment and the conditions of market competition.

In defining the concept of tax planning, A. Porsnev asserts that it is a process of preliminary review
and evaluation of decisions in the field of financial activity of the organization, taking into account the
magnitude of possible tax payments and ensuring the choice of the best decisions from the point of
view of the general target units of the organization [1].

M. Romanovskiy cites a close definition of tax planning. He believes that tax planningat the level of
the entity is an integral part of managingits financial activities within a single strategy for its economic
development, which is a process of systematic use of optimal legal tax methods and methods to
determine the desired future financial status of an object in conditions of limited resources and the
possibility of their alternative use” [2].

Considering the targeting of tax planningand its impact on the optimization of tax payments, let us
consider the position of A. Yeliseyev and A. Zagorodnyi that the first conceptual approach defines the
concept of tax planning, and the second - tax planning. The first should be understood as the budgeting
of taxes, and accordingly under tax planning optimization of tax payments [3].

It should be noted that L. Usenko under tax planning at the micro level understands the purposeful
activity of the business entity, which is carried out by means of aggregate planning actions, united in a
single system and involves the choice of optimal options for financial economic activity [4].

In foreign publications, under tax planning, a special organization of taxpayer activity is considered
in order to optimize its tax liabilities for a long time in ways that are not related to violation of current
legislation [5, 6].

The interpretation of tax planning cited by Yu. Onishchuk is worth too. He believes that the tax
planning organization is the most optimal from a tax point of view in a way that allows you to optimize
the tax obligations of the company in the right ways and means.

Yu. Onishchuk distinguishes between the components of tax planning. At the same time, he
considers tax optimization as the main component of tax planning, and minimization of payments as
one of the options of tax optimization, the application of which is possible only within certain limits
and subject to compulsory observance of other conditions [7].

It follows that tax minimization and optimization are not the same thing,

Tax minimization is the maximum reduction of all taxes, and tax optimization is a process that is
related to the achievement of certain proportions of all aspects of business entities in general.

The above analysis makes it universal that tax planning consistents with various forms of enterprise
tax policy implementation. In this case, tax planning should be considered as tax budgeting, and tax
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planning at the micro level can be defined as a system of measures of the enterprise, which is aimed at
maximizing the use of existing legislation to optimize tax payments.

The tax legislation does not specify which actions are lawful and which are illegal, so the taxpayer
must adhere to the rules and principles of the tax legislation independently, avoiding fraudulent
transactions, so that they can not be interpreted as "tax evasion". Full or partial non-payment of taxes
can be done both legally and it means using the features of the current legislation, and illegally, so it
means in violation of the law [8]. There is no clear definition of economic concepts in the economic
literature so far. If the tax authorities use the term "evasion" for both legal and illegal tax cuts or non-
payment, economists propose to call the legal reduction of taxes the term "tax planning", and illegal -
the term "evasion".

Some experts equate legal optimization of tax payments to tax evasion. In our view, this
identification of the conceptual apparatus is incorrect. The concepts of tax planning and tax evasion
should be clearly distinguished by the criterion of legality.

In taxation theory, there are three ways to avoid paying taxes.

1. Taxevasion, which meansunlawful useby a business or individual of tax breaks, late payment of
taxes, concealment of income, failure to submit or late submission of documents necessary for timely
calculation and payment of taxes

2. By passing taxes for which the enterprise or individual is not a payer, or its activities are not
taxable, or its income is not taxed. The enterprise may also use illegal methods, such as the lack of
registration, accounting for tax objects.

3. Tax planning, in which legal and natural persons are active tax policy, aimed at minimizing the
negative impact of taxation by methods that are not contrary to the law.

In our view, the purpose of tax planning is to choose the way in which tax payments would be
minimal.

Because tax payments are an expense item, tax planning can be considered as an element of an
overall cost optimization strategy. However, the accrual and payment of taxes are functionally
unrelated to production, and taxes are in any case a simple deduction from the income of an
entrepreneur, whom he naturally wants to avoid. There are two ways to achieve this:

— use all legal possibilities to reduce their tax payments and transform their activities so that the
resulting tax liabilities are minimal;

— use illegal ways to reduce tax liabilities while trying to conceal their activities from tax authorities
by misrepresenting tax reporting and misrepresenting their actions and income.

In summary, webelieve that the essence of tax planningis to formulate an enterprise tax policy that
would provide the most optimal option for financial activities and placement of their assets to achieve
the lowest level of tax payments.

In our opinion, compliance with the law should be based on an understanding of the ambiguity of
interpretations of the main provisions of the legislative acts.

Taxes are inherently compulsory and irrevocable recovery in favor of the state of part of the assets
(cash) of the taxpayer governed by taxlaws. They are one of the cost items that reduce the net profit of
the enterprise [2]. Therefore, any action by the taxpayer to use all legitimate methods of reducing costs,
including tax payments, to increase their profits is legitimate.

The main features of tax evasion: concealment of revenue, formal increase in the number of
employees; illegal creation of new organizations; conducting business without registration of the
subject of economic activity; increase of expenses in economic activity is not confirmed; abuse of self-
interest.

Tax Planning is the planning of optimizing tax payments and fees through legitimate means. Tax
planning does not go beyond thelimits of the law, everythingis done within thelaw. Creatinga system
of efficient and secure tax planning becomes possible provided that the rules of tax legislation and the
lawfulness of their discosure are taken into account [9, p. 350]. In developed countries, tax planning
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ranks first in the financial planning of an enterprise. Tax planning should be an integral part of the
overall planning of the enterprise.

Because tax law provides different types of tax regimes, the company can reduce the tax burden
and systematize the procedure for tax collection.

Tax legislation, laying the foundations for granting tax benefits, identifies categories of taxpayers as
privileged entities, rather than individual legal entities or individuals, that is, allocates a certain
homogeneous group of taxpayers, characterized by a specific feature, on the basis of which the tax
regime. All other taxpayers determine the subject of taxation, calculate the tax base and the amount of
allowances in full in accordance with the general rules established by law.

The grounds for granting tax benefits are the characteristics that characterize a particular group of
taxpayers, the type of their activity and the object of taxation.

The tax burden can be reduced by applying;

— preferential taxation of agricultural producers - for agricultural enterprises - provides for a fixed
agricultural tax;

— simplified tax system for small business entities;

— tax privileges - exemption of the taxpayer from the obligation to charge and pay tax and levy, pay
it tax and levy in a smaller amount if there are grounds.

The tax benefit is provided by:

1) tax deduction (discounts), which reduces the tax base before tax and collection;

2)reduction of tax liability after tax and collection;

3) setting a reduced rate of tax and levy;

4)tax exemption and levy [10, p. 37].

Thus, entities can apply a simplified system of accounting and reporting taxation, which involves
the replacement of a number of taxes and fees established by law by payment of a single tax.

Carryingout tax planning at the enterprise should start with the choice of the scheme under which
the enterprise will operate or a separate business operation will be conducted. Tax optimization
schemes are a tool that can overcome the negative tax consequences and make them profitable for both
taxpayers and the budget [11]. An entity must have a choice of tax planning schemes to understand
which one to apply depending on the situation.

Global schemes can optimize most long-term tax payments.

Local schemes allow you to optimize multiple taxes for a limited time.

Dynamic local schemes allow to maneuver the amount of savings when changing the object of
taxation [11].

Tax planning provides for different tax conditions depending on:

— the branch (spheres of activity) in which the economic activity is carried out;

— the size of the economic entity (small or large);

— kind of activity;

— status of belonging to a legal or natural person;

— why you need tax planning (to optimize a particular transaction or all business activities);
— the existence of tax benefits.

Tax planning involves several levels, each with specific requirements:

1. Organization of accounting and tax accounting — will allow timely and full receipt of reliable
information for tax planning;

2. Examine tax law - Knowledge of tax law will determine the impact of the tax system on the
economic activity of enterprises, as well as each tax in particular;

3. Determine the list of benefits that can be applied by the business entity.

4. Correct accrual and timely payment of tax payments— correct accrual and timely payment of tax
payments will avoid application of financial penalties and accrual penalties for late and incomplete
payment of payments;

5. Optimal tax payments - is planning the optimal ratio of income and expenses in one tax period;

6. Pay minimally, using legal methods to reduce the tax burden.
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When planning, first of all, it is necessary to examine what impact on the financial result of the
enterprise has a tax and for what purpose and for what period tax planning is carried out.

The tax planning can be carried out using the following methods:

1. Current internal control (short-term operational tax planning) is a periodic control over taxes and
payments, comparing actual tax payments with short-term projections. Analyze and identify the causes
of discrepancies between estimates and actual payments and develop proposals to address them.

2. Previous tax expertise (mid-term forward-looking tax planning) involves the examination of new
projects and major management decisions. This method assumes that the enterprise has an
information-analytical base on taxes.

3. Benchmarking (long-term strategic tax planning) involves analyzing new enterprise activity
projects as a whole. In accordance with this method, a comparison of different options for the activity of
the enterprise to determine their tax efficiency: for a short period and for long periods of activity.

Thetax planning system at the enterprise should be formed and refined in thelight of the following
basic principles :

1. Knowledge and compliance with tax laws;

2. The feasibility of applying the selected tax system;

3. Rapid response of taxpayer to changes in tax legislation;

4. Using different methods of tax planning, taking into account the particular activities of a
particular taxpayer.

5. Use of favorable tax regimes.

Tax planning spends efforts on the following functions:

— analytical - economic analysis of the use of financial resources for previous periods, the definition
and mobilization of internal financial capabilities;

— accumulation - providing the enterprise with the necessary financial resources;
— distribution - optimal distribution of income and accumulation;

— control - managing over economic and financial activities.

The underestimation of the role of planning in Ukraine explains the lack of knowledge by many
managers of modern terms and new approaches to managing the financial resources of enterprises. A
tax system is effectively organized to optimize tax payments. Coherence of activities and optimization
of this system in the direction of minimizing taxes legally reduces the financial expenses and
strengthens the financial condition of the enterprise as a whole.

Increasing importance of economic levers of enterprise management implies the use of optimal
approaches to tax planning and evaluation of its effectiveness.

The quantitative assessment of the effectiveness of the tax policy implemented by the company
should be done through a system of well-known indicators, which determine:

— the level of tax burden on the enterprise;

— the level of influence of individual tax planning measures on the size of the enterprise's tax
liabilities;

— efficiency of enterprise tax planning and tax policy in general.

Tax planning, in conjunction with management functions, is one of the main tools for generating
performance indicators for the enterprise, since the calculation of the latter without regard to tax
consequences is reckless and irrational. Thus, tax planning should become a mandatory tool in the set
of management of a domestic enterprise when making a management decision.

Smart tax planningallows you to legally optimize your tax payments based on a thorough study of
tax law and business organization to meet the requirements of tax optimization.
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3. CONCLUSIONS

Nowadays, taxes represent a significant share in the costs of an enterprise, and thus have a
significant impact on the enterprise. Under such conditions, only a well-organized tax policy at the
enterprise will help to increase the results of the enterprise's activity, its stable development and fulfill
its obligations to the budget for taxes and payments. Properly organized enterprise tax planning will
allow the taxpayer to minimize tax liabilities, increase profits and avoid penalties.
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XKyx Oapra, Tomamescbka AnTtoHiHa. IlogaTkoBe naaHyBaHHS y CUCTeMi yIpaBAiHHS IiAITPMEMCTBOM .
Kypnaa [puxapnamcviozo yrisepcumemy imeri Bacurs Cmeparuxa, 6 (3-4) (2019), 96-102.

v

JocaisKeHo BiAMIHHOCTI MK HOHATTAMM “II0JaTKOBe IldaHYyBaHH:”, “IIogaTKOBa MiHiMi3alisa” Ta
“onTuMisanis onodaTKyBaHH: " 11 BCTaHOBAEHO, 110 IOAaTKOBa MiHiMi3allis Ije MaKcMMaAbHe 3HV>KeHH: BCiX
IOJATKIB, II04aTKOBa ONTMMi3allisl — JOCATHEHH S IIPOIIOPLil MiX yciMa acriekraMm 4isiabHOCTI cy0’eKxTa
rocrioJapioBaHH:; II04aTKOBe ILAaHyBaHH: CUCTeMa 3aX0AiB HiAITpMEMCTBa CIIpsIMOBaHa Ha MaKCUMadbHe
BMKOPUCTaHHs YMHHOIO 3aKOHOJABCTBa 3 METOIO 3aKOHHOI oNTMMisallii nmaaTexis. Busnaueno, mo 4o
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IIAAXiB 3MeHIIIeHH: II04aTKOBOIO HaBaHTa>kKeHH s BiAHOCATBCA OAATKOBI IiAbIM, IIiAbTOBe OIIOAATKyBaHH I
Ta MOXKAMBICTL BUOOPY CIIPOIIEHOI CHUCTeMU OIIOJATKyBaHHS CyO’€KTaMU Madoro IiAIPMEMHUIITBA.
BuanaueHo Ta 0OrpyHTOBaHO PiBHI Ta BUMOI, AKUX IIOTPiOHO AOTPMMYBaTUCS TP 34i1ICHEHHI 110 AaTKOBOTO
IAaHyBaHH:I: OpraHisallis 0yXraaTepchbKoTo Ta IT04aTKOBOTO 004iKy, BUBYEHH:I II04aTKOBOI'O 3aKOHOAaBCTBa,
BM3HaYeHH: I1iAbI, IIpaBiAbHE HapaXOBYBaHH: Ta CBOE€YaCHa CIlJaTa I10AaTKiB, 3aCTOCOBYBaHH I 3aKOHHUX
MeTOAiB 3MeHIIIeHH 1 II0J4aTKOBOTO HaBaHTa>KeHH 1.

OOrpyHTOBaHO MeToAM, AKi HOTPiIOHO 3aCTOCOBYBaTH IIPU IIOAATKOBOMY I1JaHyBaHHI: IIOTOYHUIA
BHYTPilIHiI KOHTPOAb, HOIIepeAHs ITI04aTKOBa eKCIIepTI3a, IIOPiBHAABH I aHaAi3.

Busnaueno, mo Ha moaTkose IAaHyBaHH BILAMBAIOTh IeBHI (pakTopu: cdepa AiSLAbHOCTI, y AKil
JyHKIIIOHYE CyD’'€KT TOCIoAapIOBaHHs, BUAM AISLABHOCTL, SIKUMMU 3aMae€ThCsl; CTAaTyC IIPUHAAESKHOCTL 40
1opuAndHOI un Pi3znuHOi 0coOM; MeTa 110 AaTKOBOIO I1aHyBaHH I Ta MO>KAMBICTh 3aCTOCYBaHH I 110 AaTKOBUX
IIiABT.

CncreMa ©0JaTKOBOTO IIJdaHYBaHHS IIOBMHHA (OPMYyBaTHCSA 3 ypaxyBaHHSAM IIPUHIIMIIIB:
AOTPMMAaHHs IOJATKOBOTO 3aKOHOJAABCTBA; OOIPYHTYBaHH: AOILABHOCTI 3acCTOCyBaHHS CUCTEMU
OIoJaTKyBaHH:I; OIlepaTiBHe pearyBaHH: Ha 3MiHI Y II04aTKOBOMY 3aKOHOAABCTBi; BUKOPMUCTaHH I METOAIB
I10JaTKOBOTO MAaHyBaHH:; BUKOPUCTaHH:A CIIPUATAUBIX ITOJATKOBMX PESXKIMIB.

IlosaTkOBe mAaHyBaHHSA CHPSMOBYE 3yCMAAd Ha BUKOHAHHA TaKMX (PYHKINi: aHaAiTMYHOI,
HarpoMma/ XKeHHsI, pO3I104iAeHHs1, KOHTPOABHOI.

Bcranosaeno, o oniinky ecl)eKTMBHocﬁ M0AaTKOBOI MOAITMKY MiAIPUEMCTBA TOTPiOHO IIPOBOANTI
yepe3 CHUCTeMy ITOKa3HMKIB: piBeHb NOAATKOBOIO HaBaHTa>XeHHsS Ha IIAIPUEMCTBO; PiBeHb BIIAMBY
II0JATKOBOTO IIJaHYBaHHS Ha BeAMYNMHY II0AaTKOBUX 3000B’sA3aHb IIiglIpMeMCTBa Ta eeKTMBHiCTh
II04ATKOBOTO IIJaHYBaHH: Ta NOJATKOBOI IOAITMKM ITiglipMeMcTBa 3araaoM. EdpexkmnsHO opraHizoBaHa
IOJATKOBA IIOAITHKA Ha HiAIPUEMCTBI CIPUATMME HiABUINEHHIO Pe3yAbTaTiB AisAbHOCTI MiAITPMEMCTBA.
IloaaTkOBe mAaHyBaHHA IMOBMHHO OYyTHM HEeBi4 €MHOIO YacTMHOIO 3araJbHOTO IJAaHYBaHHSA AisSIABHOCTI
MAIIPUEMCTBA.

Karo4oBi caosa: mojaTkoBe IJaHyBaHHS, MiHiMizallis IIO0JaTKiB, ONTMMi3amis ITOJaTKOBUX
I/aTeXiB, YXMAEHH I Bij cI1AaTV IIOAATKiB.
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