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Analysis of aircraft enterprise activity
in the context of economic development of Ukraine

Olena Slavuta’, Natalia Matveeva, Olena Levandovska

O.M. Beketov National University of Urban Economy in Kharkiv
61002, 17 Marshal Bazhanov Str., Kharkiv, Ukraine

Abstract. The priority direction of the economy of Ukraine is the development of the aircraft industry. Analysis of the
activities of aircraft manufacturing enterprises will improve the efficiency of their management, which will contribute to
the modernization of the Ukrainian economy in general. The purpose of the study was to analyse the financial condition
of aircraft manufacturing enterprises and determine the prospects for expanding their export activities. The research
uses the methods of system analysis, induction and deduction, analysis and synthesis, index method. An analysis of the
capital of main aircraft-building enterprises of Ukraine was carried out, and distinctive characteristics of the structure,
movement and efficiency of its use were established. An analysis of solvency and financial stability was performed. It was
established that the financial condition of enterprises is unsatisfactory, which leads to deterioration of the efficiency
of the industry as a whole. Studying the activities of enterprises in modern conditions led to the need to conduct a
study of the influence of structural factors on the volume of product exports. The presence of dynamic fluctuations
in demand requires companies to have the knowledge and skills to use scientific methods of seasonality analysis. The
need to use the index method, in particular seasonal indices, to measure the impact of seasonal fluctuations on the
volume of product exports has been proved. The amount of aircraft exports during 2018-2020 and the seasonality index
are presented graphically. Seasonal fluctuations in the export of aircraft according to monthly data of 2018-2020 by
aircraft manufacturing enterprises are estimated. Effective methods of improving the analysis of enterprise activity are
proposed. It was estimated that the established trends should be taken into account when forecasting the production
indicators of the enterprise. The results of the study can be useful for specialists whose activities are related to ensuring
the financial stability and development of the aircraft construction complex of Ukraine

Keywords: liquidity, financial condition, solvency, export of aircraft, seasonality index
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e INTRODUCTION

The result of the economic development of Ukraine, the di-
rections of which are developed taking into account global
trends and the country’s internal capabilities in the Nation-
al Strategy of Economic Development for the period until
2030, is expected to create a competitive economy on the
international market. Financial difficulties are one of the
most important threats faced by businesses, regardless of
their size and activity. Bankruptcy or collapse of a business
can have a negative impact on both the company itself and
the global economy. During 1980-2020, financial distress
research has been a hot topic for academics and practition-
ers as it serves as an effective early warning signal for cred-
itors, investors, corporate regulators and other stakeholders.

In the context of forecasting financial problems, re-
searchers are motivated to identify early warning signs of

financial problems. In particular, E.I. Altman [1] analysed
the effectiveness of the Z-Score model for firms from 31
European and 3 non-European countries using various
modifications of the original model. This is the first study
to offer such a comprehensive international analysis. His
results show that the Z-Score model works well for most
countries (prediction accuracy is around 0.75) and the
classification accuracy can be improved (above 0.90) with
a country-by-country score that includes additional var-
iables. N. Mselmi [2] investigated the ability of financial
ratios to signal financial difficulties one or two years be-
fore their occurrence. The authors compared the accuracy
of five forecasting models. Scientists have established that
the PLS-SVM (Partial Least Squares Support Vector Ma-
chines) hybrid model overcomes the shortcomings of using
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each method separately and has a high level of prediction.
A number of scientists are focused on improving existing
bankruptcy forecasting models. J. Almamy [3] tested indi-
vidual ratios of Altman’s original Z-score model and found
that cash flow combined with the output variable of the
Z-score is very important in predicting the health of Brit-
ish companies. The J-UK model was developed to check the
health of UK companies. Compared with the Z-score model,
the predictive power of the J-UK model was 82.9%, which is
consistent with the British Taffler model.

The problems considered by Ukrainian scientists relate
to the generalization of theoretical approaches to deter-
mining the essence of the financial state of the enterprise.
In particular, V. Chepka [4] provided an interpretation of
the concept of “financial condition of the enterprise” as a
system of financial relations, which, in addition to indi-
cators of the enterprise’s financial resources, includes its
competitiveness and ability to finance its activities. In the
work of O. Levkovich [5], the methods for studying the fi-
nancial stability of the enterprise are worthy of attention,
as well as the main aspects of its influence on the enter-
prise’s activities are formed, namely: the prerequisites for
strengthening competitive positions and the development
of investment activities are formed. It should be noted the
position of the authors regarding the interpretation and
analysis of the categorical apparatus in the study. N. Volk-
ova [6] paid attention to the improvement of the method-
ology of financial analysis and proposed indicators whose
dynamics can satisfy the expectations of stakeholders and
owners of the enterprise in the context of sustainable de-
velopment of the business entity. These indicators charac-
terize the performance of the enterprise, the level of risks
in the market, the effectiveness of the use of production
potential, the level of financial stability and financial sta-
bility. The use of the proposed methodology will ensure
timely management decisions to establish the economic
and financial balance of the enterprise’s activities. Indi-
vidual authors pay special attention to the issues of reg-
istration, storage, transmission, recovery and use of infor-
mation used for economic analysis. V. Nitsenko [7] proved
that the quality of information provided by accounting has
a significant impact on increasing the competitiveness of
the enterprise, proved the need to separate information
and information resources for management needs.

Despite significant scientific progress, a number of im-
portant problems in the organization and methodology of
financial analysis of enterprises require further research,
in-depth study and development of new improvement ap-
proaches in modern conditions. Accordingly, the goal was
to study the financial condition of enterprises on the ex-
ample of enterprises of the aircraft industry and determine
the prospects for expanding their export activities.

e MATERIALS AND METHODS

To achieve the goal of the research, a combination of gen-
eral and specific methods of scientific knowledge was used.
To establish the main changes that occurred in the finan-
cial condition of the enterprises, the method of systematic
analysis was used, thanks to which distinctive character-
istics of the capital structure of the mentioned enterpris-
es were revealed. The work analyses the activities of such
major aircraft manufacturing enterprises of Ukraine as:

ANTONOV Company, State Enterprise PLANT 410 CIVIL
AVIATION (hereinafter SE “PLANT 410 CA”), Kharkiv State
Aircraft Manufacturing Company (hereinafter KSAMC).
The sources of information for the analysis of capital and
the calculation of indicators of financial stability were the
data of annual financial statements of these enterprises,
located on the official websites of ANTONOV Company and
KSAMC [8-9] and the open data portal “Clarity Project” [10].

The use of inductive and deductive methods in the
work made it possible to carry out an analysis of the en-
terprises of this industry and draw conclusions regarding
the determination of prospects for the expansion of export
activities. Identification of general and special character-
istics of aircraft manufacturing enterprises of Ukraine was
carried out using the comparison method. This made it
possible to establish that most of these enterprises have
unsatisfactory financial stability. Inductive generalization
makes it possible to determine the level of potential risk of
adverse events. Analysis and synthesis were used to build
an algorithm for conducting a financial analysis of the com-
pany’s activity, which made it possible to identify promis-
ing directions for increasing the export component at the
companies. The use of the abstract-logical method made it
possible to identify the essential elements of the system of
indicators of the financial state of the enterprise, as well
as to form the conclusions of the study. The assessment of
the financial condition is carried out using the analysis of
indicators of the property condition, financial stability and
liquidity. The procedure for calculating indicators is carried
out according to the methodology proposed in the work of
0. Yatsukh and N. Zakharova [11]

Visual summarization of the results of the analytical
study was carried out using a graphic method. Its use made
it possible to reveal the unevenness of the export of aircraft
of Ukraine in 2018-2020; demonstrate typical relationships
between aircraft exports under different HS (Harmonized
System) codes; to clearly present the peak periods of ex-
ports during the year. The index method was used to deter-
mine the seasonality of the export of aircraft products. The
seasonality index is determined by the formula:

I, =2 x 100, 1)
Yo

where ¥, is the average level of the dynamics series for the
time interval i; ¥, is the average level of the dynamics se-
ries for the year. The source of data on the export of aircraft
of Ukraine is the UN database on statistics of international
trade in goods UN comtrade database [12]. The set of meth-
ods used made it possible to conduct a thorough financial
analysis of enterprises, emphasizing the uniqueness of the
aircraft industry and form development prospects.

e RESULTS AND DISCUSSION

The basis of the successful implementation of reforms in
the economic sphere of Ukraine is its structural modern-
ization, improvement of the business climate, creation of
conditions for the development of industry. Among the key
tasks of modernization of the economy of Ukraine, spe-
cial attention is paid to ensuring effective management of
state-owned enterprises, especially those that are strategi-
cally important. Ukraine is one of the nine aircraft-build-
ing countries in the world [13]. This branch of mechanical
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engineering is strategically important for Ukraine and one
of the priority directions for the development of the nation-
al economy. The industry includes more than 60 enterpris-
es, which account for about 25% of the people employed in
mechanical engineering in Ukraine [14]. As a result of the
Russian armed aggression against Ukraine, which began in
2014, cooperation with the Russian Federation was termi-
nated and the industry experienced a crisis.

Financial stability is vital in a market economy be-
cause it provides an advantage over other companies in
times of economic crisis. Businesses seek to maximize
profits, increase capitalization and achieve sustainability.
The financial stability of company is the most complete
and important analytical characteristic of its financial con-
dition. It determines not only the ability to achieve strate-
gically important goals, but also to ensure their continuous
development. As a result, the majority of Ukrainian aircraft

construction enterprises are in an unsatisfactory financial
condition, which negatively affects the economic efficiency
of the industry and the economy of Ukraine as a whole and
requires development of measures to improve the current
situation. In accordance with the identified opportunities,
prerequisites are created, certain changes in processes,
technologies and products take place.

In the modern business environment, capital plays an
important role in the growth of enterprises, protects the
interests of its owners and is an important factor in manag-
ing the financial situation. Capital and its structural model
have a direct impact on the solvency, liquidity and profit-
ability of the enterprise. Capital analysis allows you to get
reasonable information about the financial condition of the
enterprise and take measures to improve it. The compara-
tive characteristics of the capital of aircraft manufacturing
enterprises of Ukraine in 2020 are provided in Table 1.

Table 1. Composition and capital structure of aircraft manufacturing enterprises of Ukraine in 2020

Indicators ANTONOV Company SE “PLANT 410 CA” KSAMC
Capital - total, thousand UAH 11905 963 465 585 2 246 259
Capital structure by source of formation, % of the total:
* equity 69.9 39.1 -73.6
« loan capital 29.1 60.9 173.6
Capital structure by nature of circulation, % of the total:
- fixed capital 49.8 24.7 40.4
» working capital 50.2 75.3 59.6

Source: calculated by the authors based on data [8-10]

From the data in Table 1, it can be seen that the size
of the capital of the analysed enterprises is different in
terms of scale: SE “PLANT 410 CA” has the smallest capi-
tal - 465.6 million UAH, the capital of ANTONOV Company
exceeds it 24 times and amounts to UAH 11.9 billion, and
the capital of KSAMC is 4.8 times larger than the previous
one and amounts to UAH 2.2 billion. The structure of the
capital also has significant differences: if at the ANTONOV
Company enterprise, the largest share is equity capital —
70%, then the other two are dominated by loan capital. It
should be emphasized separately that at the KSAMC en-
terprise there is a depreciation in equity capital, as a result

of which its share is negative and amounts to minus 74%.
The obtained results testify to the excellent characteristics
of the capital structure of these enterprises. At ANTONOV
Company and KSAMC, the structure is more balanced and
is characterized by a slight excess of the share of working
capital — 50% and 60%, respectively. At SE “PLANT 410 CA”
the share of fixed capital is even smaller and is about 25%.
This is explained by the specificity of its activity - repair,
maintenance and modernization of airplanes and helicop-
ters. Given the fact that the main role in the enterprise’s
production base is the fixed capital, its structure should be
considered in more detail (Table 2).

Table 2. Composition and structure of fixed capital of aircraft manufacturing enterprises of Ukraine in 2020

Indicators ANTONOV Company SE “PLANT 410 CA” KSAMC
Total capital, thousand UAH 5934797 115216 907 183
including % of the total:
- fixed assets 83.4 42.3 11.6
« intangible assets 0.7 57.1 85.1
« financial investments 15.9 0.6 3.3

Source: calculated by the authors based on data [8-10]

There are significant differences in the structure of the
fixed capital of these enterprises. At ANTONOV Company,
the majority of capital is concentrated in fixed assets -
83%. The second important component is financial invest-
ments, the share of which is 16%. On the contrary, at the
SE “PLANT 410 CA” enterprise, intangible assets account
for 60%, and fixed assets account for 42%. At the KSAMC
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enterprise, intangible assets are the most important and
make up 85% of the total fixed capital, while fixed assets
are only 12%. The obtained results indicate that KSAMC
has a lot of intellectual capital, but does not use it to its full
potential. Since the structure of the fixed capital of most
enterprises is dominated by intangible assets, their struc-
ture needs to be considered in more detail (Table 3).
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Table 3. Composition and structure of intangible assets of aircraft manufacturing enterprises of Ukraine in 2020

Indicators ANTONOV Company SE “PLANT 410 CA” KSAMC
Total intangible assets, thousand UAH 212757 66 888 776 470
including % of the total:
= property use rights - 76.38 99.45
- rights to commercial designations 0.33 - -
- rights to industrial property objects 0.68 - -
= copyright and related rights 1.35 - 0.54
- other intangible assets 97.64 23.62 0.01

Note: “-” — no data
Source: calculated by the authors based on data [8-10]

Among the intangible assets of aircraft construction
enterprises, the largest share is the rights to use prop-
erty — 75% for SE “PLANT 410 CA” and 99% for KSAMC.
Copyright and related rights, as well as rights to objects of
industrial property and commercial designations are pre-
sented in a small amount. Other intangible assets are 98%
in ANTONOV Company and 23% in SE “PLANT 410 CA”.

These specific features must be taken into account when
working out directions for the development of aircraft in-
dustry. Since more than half of the fixed capital consists
of fixed assets, the analysis of this element of enterprise
assets is carried out in the work. The composition and
structure of fixed assets of enterprises in 2020 is present-
ed in Table 4.

Table 4. Composition and structure of fixed assets of aircraft manufacturing enterprises of Ukraine in 2020

Indicators ANTONOVCompany SE “PLANT 410 CA” KSAMC

The initial cost of all fixed assets, thousand UAH 6292 835 123171 565 594
including % of the total:

« buildings, structures and transmission devices 39,09 41,78 39,44
» machinery and equipment 8,90 34,16 19,76
« vehicles 38,26 4,15 2,18
« tools, devices and inventory 0,91 11,63 12,90
« other fixed assets 12,84 8,28 25,72

Source: calculated by the authors based on data [8-10]

According to the data of Table 4, it can be seen that the
value of fixed assets of the enterprises is very different in
size: at KSAMC, the value exceeds the similar indicator of SE
“PLANT 410 CA” by 6 times, at ANTONOV Company — by 11
times and amounts to UAH 6.3 billion. The structure of fixed
assets is dominated by buildings, structures and transmission
devices, the share of which in all enterprises is about 40%.

The second place in each enterprise is dominated by a sep-
arate group — at ANTONOV Company it is “Vehicles” — 38%,
at SE “PLANT 410 CA” it is “Machines and equipment” — 34%,
at KSAMC it is other fixed assets — 25%. Accordingly, such
structural differences also affected the ratio of other groups
of fixed assets. Table 5 presents indicators of the technical
condition, movement and efficiency of the use of fixed assets.

Table 5. Indicators of fixed assets of aircraft manufacturing enterprises of Ukraine in 2020

Indicators ANTONOV Company SE “PLANT 410 CA” KSAMC
1. Indicators of the technical condition of fixed assets
Depreciation rate 0.196 0.604 0.814
Suitability factor 0.804 0.396 0.186
2. Indicators of movement of fixed assets
Receipt ratio 0.005 0.069 0.005
Dropout rate - 0.001 0.001
Growth factor 0.005 0.069 0.004
3. Indicators of the efficiency of the use of fixed assets
Fund return 1.221 4.259 0.114
Fund capacity 0.819 0.235 8.737
Profitability ratio 0.174 -0.263 -0.297
Note: “-” — no data

Source: calculated by the authors based on data [8-10]

The technical condition of fixed assets is good at
ANTONOV Company, as the depreciation rate is 20%. On
SE “PLANT 410 CA” the technical condition of the fixed

11

assets is satisfactory, as the wear rate is 60%, on KSAMC
the technical condition is unsatisfactory, as the wear rate
is 81%. A low level of movement of fixed assets is observed
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at all aircraft construction enterprises. It is the highest on
SE “PLANT 410 CA”, but even there the value of indicators
does not exceed 10%. Considering the rather high level of
wear and tear of this enterprise, this level is not enough for
a qualitative renewal of fixed assets. Traffic at the KSAMC
enterprise is also unsatisfactory. Here, the coefficients of
entry, exit and growth do not even reach 1%. This indicates
a threatening situation at the enterprise regarding the re-
newal and technical condition of fixed assets. At ANTONOV
Company, although there is a small amount of income, giv-

en the excellent technical condition of fixed assets, this is
enough. In most cases, the indicators of the efficiency of
using fixed assets indicate the effective use of SE “PLANT
410 CA” except its profitability. The worst indicators are
observed at the KSAMC enterprise. Taking into account all
the above, it should be noted that the company ANTONOV
Company has the most efficient use of fixed assets. Solven-
cy of enterprises significantly affects their financial condi-
tion. Determination of the level of solvency is carried out
using liquidity ratios (Table 6).

Table 6. Dynamics of liquidity indicators of aircraft manufacturing enterprises of Ukraine in 2020

Indicators ANTONOV Company SE “PLANT 410 CA” KSAMC
Absolute liquidity ratio 0.623 0.102 0.001
Quick liquidity ratio 1.072 0.444 0.029
Total liquidity ratio (coverage) 1.997 1.076 0.393

Source: calculated by the authors based on data [8-10]

The calculation of liquidity indicators showed that
only at ANTONOV Company the values of indicators are
close to the normative ones. At other enterprises, the

level of solvency is unsatisfactory. Therefore, it is advis-
able to analyse the system of indicators of financial sta-
bility (Table 7).

Table 7. Dynamics of indicators of financial stability of aircraft manufacturing enterprises of Ukraine in 2020

Indicators ANTONOV Company  SE “PLANT 410 CA” KSAMC
Coefficient of autonomy (independence) 0.664 0.251 -0.652
Coefficient of financial stability 2.335 0.341 -0.428
Coefficient of financial dependence 1.505 3.977 -1.534
The coefficient of the ratio of borrowed and equity capital 0.494 2.977 0.917
Current liabilities ratio 0.866 0.985 0.001

Source: calculated by the authors based on data [8-10]

ANTONOV Company is distinguished by a sufficient
level of financial stability, predominantly financed by own
funds and a low level of financial risks. At other enterpris-
es, the level of financial stability is unsatisfactory. Thus,
most of the aircraft manufacturing enterprises of Ukraine
have an unsatisfactory financial condition, which affects
the economic efficiency of the industry and the economy
of Ukraine as a whole, and requires the development of
measures to improve the existing condition. One of such
promising directions is a reorientation to the European
and Asian markets and an increase in the export of aircraft
devices. Authors of the study agree with the opinion of the
authors I.A. Kravchenko and V.Y. Golyuk [13] that the posi-
tions of countries in the global market for the production
of aircraft equipment for military and special purposes are

stable. In particular, Ukraine has a full cycle of aircraft con-
struction, where all types of aviation equipment are pro-
duced: airplanes, helicopters, small aircraft, and unmanned
aerial vehicles are being developed. In the field of civil avi-
ation, there is a high interest in Antonov aircraft from the
countries of Central and South America, Egypt, etc. Ukraine
has aerospace developments, takes part in the production
of satellites, ballistic missiles, rocket-space complexes. The
largest trading partners in this direction are the countries
of South America, Asia, the Middle East, and the USA. Re-
alization of the export potential of military aviation of
Ukraine, in addition to the production of airplanes and ro-
torcraft, is also promising for the production of unmanned
aircraft complexes. Figure 1 presents data on the export of
aircraft from January 2018 to December 2020.
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Figure 1. Export of aircraft of Ukraine in 2018-2020 per month, million US dollars

Source: developed by the authors based on data [12]
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From the data presented in Figure 1, it can be seen that
the volume of aircraft exports is uneven with a significant
increase at the end of the year. The largest amount of ex-
ports was in June 2019 and amounted to US $22 million. On
the other hand, in 2020, there were more peak values - in
July and October, about US $20 million. The total amount
of exports increased from US $60.1 million in 2018 to US
$81.9 million in 2020, which is 136%. The characteristics
of the export of aircraft are carried out according to HS
codes and include the following types of export products:

code 8801 - balloons and dirigibles, gliders, hang gliders
and other non-powered aircraft; code 8802 — other aircraft
(for example, helicopters, airplanes); spacecraft (includ-
ing satellites) and suborbital and spacecraft launch vehi-
cles; code8803 — parts of goods of heading 8801 or 8802;
code8804 — parachutes (including dirigible parachutes and
paragliders) and rotochutes; parts thereof and accessories
thereto; code 8805 — aircraft launching gear; deck-arrestor
or similar gear; ground flying trainers; parts of the forego-
ing articles (Fig. 2).

60.0
£0.0 /\ 2018
40.0 / /\\ —2019
30.0 // \\ 2020
20.0 / \\
10.0 / \\\M

0.0 /

code 8801 code 8802 code 8803 code 8804 code 8805

Figure 2. Export turnover of aircraft of Ukraine in 2018-2019 (according to HS codes), million US dollars

Source: developed by the authors based on data [12]

According to the data presented in Figure 2, it can
be seen that the largest share of exports falls on aircraft
parts in the amount of US $40-50 million annually. In
2020, the export of airplanes and helicopters increased
significantly.

According to the data presented in Figure 1, it can
be seen that the export of aircraft is carried out une-
venly with moderate growth in the second half of each
year. In addition, there are noticeable fluctuations be-
tween the volume of exports in different months of the
year. This makes it possible to analyse the seasonality
of the presented dynamic series, which will increase the
effectiveness of forecasting and planning of seasonal in-
dicators of the enterprise’s export activity. The graphic
representation of the seasonality index is shown in Fig-
ure 3. The results of the seasonality index calculations
are presented in Table 8.
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Figure 3. Indicator of seasonality
of the export of aircraft of Ukraine, %
Source: developed by the authors based on their own calculations

Table 8. Calculation of seasonal indicators of the export of aircraft of Ukraine in 2018-2020, thousand US dollars

Months of the Average value Abs.ollilte Rfela_tive Se.asonality
year deviation deviation, % index, %
January 71739 6259 1477 5158 -763 -12.89 87.11
February 4076 6786 2459 4440 -1481 -25.01 74.99
March 3996 5142 2873 4004 -1918 -32.39 67.61
April 2560 6528 2592 3893 -2 028 -34.25 65.75
May 8 603 2892 1985 4493 -1428 -24.12 75.88
June 1466 22 427 3650 9181 3259 55.04 155.04
July 2096 1764 18 102 7321 1399 23.63 123.63
August 19 385 4099 3118 8 867 2946 49.75 149.75
September 1118 2156 2305 1860 -4 062 -68.60 31.40
October 3501 2443 21107 9017 3095 52.27 152.27
November 2167 5127 4683 3992 -1929 -32.58 67.42
December 4343 4540 17 614 8832 2911 49.15 149.15

Source: developed by the authors based on data [12]
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As can be seen from the obtained results, Ukraine’s
export of aircraft is characterized by significant fluc-
tuations both in one direction and in the other direc-
tion in relation to the average annual level. A deviation
at the level of 70% in a smaller direction is observed in

September; to a greater extent — in June, August, Octo-
ber and December. In the first half of the year, the export
level is usually lower than the annual average. Informa-
tion on the largest export deliveries in 2018-2020 is pre-
sented in Table 9.

Table 9. Countries with the largest volume of aircraft imports from Ukraine

Country 2018 Country 2019 Country 2020
Exports Qf Ukraine for the 61.0 Exports Qf Ukraine for the 70.2 Exports 9f Ukraine for the 81.9
year, million US dollars year, million US dollars year, million US dollars
including % of the total
« USA 32.6 « India 28.9 « USA 24.9
« India 21.8 « USA 28.2  Turkey 21.5
» Sudan 10.0 « UAE 4.7 « Kazakhstan 12.2

Source: developed by the authors based on data [12]

Therefore, the analysis of the calculations regarding
the characteristics of seasonality confirms the presence of
seasonal fluctuations in the export of aircraft of Ukraine.
This process is characterized by a significant amplitude
of oscillations — more than 50%. Uneven loading of en-
terprises during the year, idle labour force and equipment
during a drop in demand negatively affect not only the
volume of production, but also its quality, labour pro-
ductivity, the level of use of fixed capital, etc. Adjusting
production volumes for seasonal indices will make it pos-
sible to forecast fluctuations in sales volumes, which will
ensure the sustainable development of manufacturing
enterprises in the aviation industry of Ukraine. The need
to reduce seasonal fluctuations in demand will encour-
age the expansion of export activities at the expense of
non-seasonal areas, such as the provision of maintenance
services for aircraft engines, current and major repairs of
aircraft. According to experts, the market share of such
services in the total costs of the global aviation industry
in 2017 was 11.3% [15].

Expanding the export activity of aircraft manufactur-
ing enterprises will allow the realization of the National
Strategy of Economic Development for the period until
2030 in terms of creating a competitive economy on the
international market, achieving the export value of at least
$150 billion and increasing the efficiency of the function-
ing of state-owned enterprises [16]. On the basis of the
conducted analysis, it can be stated that the results of all
types of activities of the enterprise are interdependent and
affect its financial condition. Economic instability, which
has intensified in Ukraine since 2014, forces enterprises to
regularly use financial analysis tools to achieve harmony
in crisis conditions between the economic development of
the enterprise and its sustainability. The financial analysis
methodology used in this work can be expanded in accord-
ance with the conditions of the aircraft industry and the
needs of state property management. Worthy of attention
is the work of M.V. Pataridze-Vyshinska [17], in which,
based on the analysis of the methods of various Ukraini-
an scientists, an own approach is proposed. It provides, in
addition to performing an express analysis, performing an
in-depth analysis of the financial state of the enterprise by
carrying out an assessment of property potential; liquidity,
solvency; financial stability; business activity; cash flows;
financial results; efficiency of activity; probability of insol-
vency and bankruptcy.
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Y. Kovtunenko and A. Oleksiichuk [18] payed attention
to the specifics of financial analysis in conditions of eco-
nomic instability. This is a really relevant problem, but it is
not disclosed by the authors quite fully. Their recommen-
dations on this issue come down to the need for constant
analysis of the company’s activity without providing peri-
odicity parameters or introducing additional indicators. In
practice, acute financial difficulties do not always lead to
bankruptcy. Compulsory revisions are possible, or a com-
pany can strategically go bankrupt early to break unprofit-
able contracts and protect itself from lawsuits; or a firm can
avoid bankruptcy by meeting its current obligations even
though it is technically insolvent in the long run. Authors
of the article agree with the opinion of R. Jayasekera [19],
whose research includes an overview of known bankruptcy
forecasting models, a critical discussion of these models,
and the proposal of the “Value Erosion Model” concept. Ac-
cording to this concept, “value” is interpreted as the future
potential of the firm.

The work of N. Koussis [20] deserves the respect. In it,
in order to change the upcoming external financing and the
risk of losses, a model is propagated, in which non-distri-
bution of profits is saved in the form of liquid assets, which
bear a certain interest per period. In the opinion of the au-
thors, this serves as a substitute for changing the upcoming
foreign financing and the risk of bankruptcy. The authors
emphasize negative impact of accumulated money sav-
ings on the cost of own capital through the likelihood of
spending in case of default, which is not compensated by
the high costs of external financing. A U-like connection
from the company’s equity is also creating a new return
on capital and investment. understanding the specifics of
the activities of enterprises in a particular area. E. Aky-
ildirim [21] traced the impact of airline accidents on the
profitability and financing structure of the engine manu-
facturer. The investigators brought the dramatic impact of
the plane crash on the net income and financial leverage
of the generator regardless of whether the generator was
found guilty of such an incident. This work reinforces the
importance of the findings made by L. Khoja [22], due to
the need to look into the analysis of financial problems not
only from accounting data, but also from macroeconomic
and industrial indicators. The results showed that the fi-
nancial status of companies can be researched on the place
within the local microenvironment. This is also important
for effective management of the company, as paying more
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attention only to the aspect of financial activity increases
the risk of insolvency. In the face of political and economic
instability, it is necessary to find new approaches to help
businesses overcome the crisis and protect their financial
and economic situation.

Research and application of new methods of analysis
and ways of improving the financial condition of the enter-
prise will allow to increase its property potential, restore
solvency and profitability. Providing management person-
nel with up-to-date information on financial sustainability
on a regular basis contributes to strengthening the enter-
prise’s ability to further develop and overcome existing cri-
sis phenomena at state-owned enterprises in the aircraft
industry of Ukraine. In this work, the seasonality of the
export of products of aircraft manufacturing enterprises
was investigated, the amplitude of monthly fluctuations
of which is more than 50%. The results of the calculations
provide an opportunity to improve the production activity
of enterprises in the aviation industry of Ukraine and en-
sure their sustainable development.

e CONCLUSIONS

It is important for the state to determine priority and
strategic industries for its development, among which is
the aviation industry of Ukraine. A rational and balanced
approach to the analysis of enterprises in this industry,
namely financial analysis, becomes the basis and ena-
bles enterprises to determine sustainable directions of
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AHani3 pisanbHoOCTI aBiabyaiBHMX NigNpPMeEMCTB
B KOHTEKCTi EKOHOMIYHOIro po3BUTKY YKpaiHU

OneHa IBaHiBHa CnaByTa,
HaTtana MukonaiBHa MaTBeeBa, OneHa MuxannisHa JleBaHOOBCbKa

XapKiBCbKMM HaLiOHaNbHWM YHIBEPCUTET MiCbKOro rocrnogapcTtea iMmeHi O. M. bekeToBa
61002, Byn. Maplana bakaHoBa, 17, M. XapKiB, YKpaiHa

AHoranig. TpiopUTeTHUM HamNpSIMKOM €KOHOMiKM VYKpaiHM € pPO3BUTOK aBiabGymiBHOI ramysi. AHami3 missibHOCTI
aBiabymiBHMX MiAIIPMEMCTB MO3BOJIUTh MOKPAIIUTY e(PEeKTUBHICTb YIPABIiHHS HUMMU, IO CIPUITUMME MOJepHisallii
YKpaiHChbKOi eKOHOMiKM 3arajioM. MeTow JOCTiIKeHHsT OyB aHaji3 (iHaHCOBOrO CTaHy aBiaOymiBHMX MHiAIIPMEMCTB Ta
BM3HAUYEHHS TepCHeKTUB PO3UIMPEHHS iX eKCIOPTHOI JisyIbHOCTI. B mociimkeHHI 3aCTOCOBAaHO METOIM CUCTEMHOTO
aHauisy, iHgyKuii i memykuii, aHanisy i cuHTe3y, iHIeKcHUIT MeToA. 3ilicHeHO aHasi3 KamiTaay OCHOBHUX aBiaGymiBHUX
MiJIPUEMCTB YKpaiHM, BCTAHOBJIEHO BiIMiHHI XapaKTePUCTUKU CTPYKTYPU, PYXy Ta e(eKTUBHOCTI 10TO BUKOPUCTAHHSI.
BMKOHAHO aHaJli3 IUIaTOCIPOMOXKHOCTI Ta (iHaHCOBOI cTiiikocTi. BcTaHOBIEHO, 0 (iHAHCOBUIT CTAH MiAIIPUEMCTB €
He3aI0BIJIbHYM, 1[0 TTPU3BOAUTH [0 IOTipIieHHs eheKTUBHOCTI (QYHKIIOHYBAaHHS raaysi B 1iJioMy. BUBUeHHS Ais/TbHOCTI
MiZIPUEMCTB y CYYaCHMX YMOBaX MPU3BEJIO O HEOOXiTHOCTI MpOBeIeHHS JOCTiIKeHHS BIUTMBY CTPYKTYPHMUX (DAKTOPiB
Ha 06csaTM eKcropTy npoaykiii. HasiBHiCTh AMHAMIUYHMX KOMMBAaHb MTOTIMUTY BUMAraloTh Bif| MigIIPUEMCTB 3HAaHb Ta YMiHb
BMKOPUCTOBYBATM HAyKOBi MeTOAM aHami3y Ce30HHOCTi. [JoBeJeHO HeOoOXimHiCTh 3aCTOCYBaHHS iHIEKCHOTO METO.MY,
30KpeMa iHZeKCiB Ce30HHOCTi 3 MeTOI0 BUMIpy BILIMBY CE30HHMX KOJMMBAaHb Ha 06CST €KCITOPTY MPOAyKIlii. [TpemcTaBieHo
rpadivyHO po3Mip eKCHopTy JiTaabHUX amapatiB mpotsarom 2018-2020 pp. Ta iHmekc ce3oHHOCTi. OIiHEHO Ce30HHI
KOJIMBAHHST €KCIIOPTY JITAIbHMUX amapatiB 3a momicssyHumMu ganumu 2018-2020 pp. BUPOOGHMUMMU MTiJIIPUEMCTBAMMU
aBiabymiBHUIITBA. 3aITPOIIOHOBAHO e(DeKTUBHI METOIM YAOCKOHAIIEHHS aHaJIi3Y Ais/IbHOCTI MiAnmpueMcTBa. BcTaHOBIIEHO,
IO CJ1if 6paTH 10 yBaru BCTAHOBJIEH] TeHAEHIIi1 IIpY MPOTHO3YBaHHI BUPOOHMYNX IIOKAa3HUKIB MiANPUeMCTBA. Pe3ynbraTu
TOCITiI;KeHHSI MOKYTb Oy TV KOPUCHUMM [IJ1s1 haXiBIIiB, HisUIbHICTh SIKMX ITOB’sI3aHa i3 3a6e3meueHHsIM (GiHaHCOBOI CTiiKOCTi
Ta PO3BUTKY aBiabymiBHOrO KOMIUIEKCY YKpaiHu
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reconstruction of engineering infrastructure at different stages of their implementation was determined. The results
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e INTRODUCTION

The issue of reconstruction of the engineering infrastruc-

ture of cities is relevant both for Ukraine and for other = modernization and replacement of technological equip-

countries of the world. Reconstruction measures can be im-
plemented both at the micro level (modernization or repair
of individual system facilities — boiler houses, substations,
central heating plants, etc.) and at the macro level (recon-
struction of large parts of systems or systems as a whole).
Reasons for reconstruction may include physical or mor-
al obsolescence of equipment, replacement of damaged
equipment, adaptation of systems to current consumption
conditions, optimization of resource consumption in ener-
gy production, etc.

The modernization and reconstruction of engineering
infrastructures and their management are widely repre-
sented in the works of many scholars. For example, N. Yush-
chenko [1] offers methods for planning the reconstruction,

ment of heat substations, heat networks of thermal energy
enterprises, developed on the basis of network planning
methods. Adapted methods of graph theory, deterministic
and probabilistic mesh models taking into account time,
cost and resources are proposed. The author notes the pos-
sibility of using network methods for network planning and
management systems (NPMSs), including the use of auto-
mated NPMSs. Although the proposed methods can be suc-
cessfully applied in the implementation of programs and
projects for the reconstruction and modernization of en-
gineering infrastructure, they do not provide an integrated
approach to the management of such programs.

The study by E. Ciapessoni [2] proposed a quantita-
tive probabilistic methodology for modelling the process
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of restoring the infrastructure of power supply systems.
This method enables the modelling of individual steps of
restoring infrastructures and their dependencies on human
and environmental factors. It allows to identify the most
influential factors using an analytical model through what-
if analysis, which avoids the use of the black box method
in modelling when applying statistical data. This method-
ology allows for the consideration of external and internal
factors that influence the processes of infrastructure resto-
ration in their modelling, which enables better adaptation
of reconstruction program management processes, which
is also influenced by the use of statistical data on the pro-
cesses under study. However, it involves only probabilistic
process modelling and can be used as a tool for managing
programs and projects, without implementing an integrat-
ed management approach.

The thesis of D. Nieviedrov [3] developed an integrat-
ed approach to managing the level of environmental and
social safety of construction and reconstruction projects
of critical infrastructure through the development and
implementation of models and methods for assessing the
impact of certain impacts in conditions of turbulent chang-
es. Although the work considers the adaptation of certain
processes to the impact of external factors, the presented
results relate to managing individual processes of infra-
structure reconstruction project management, not taking
into consideration an integrated approach to their imple-
mentation. The article by N. Bespala [4] analyses the main
directions of the strategic development of regional energy
systems, gives a comparative description of some regional
programs, and determines the steps for the implementa-
tion of Smart Grid in regional energy systems. The results
of the study directly relate to the implementation of engi-
neering systems development programs, but focus on the
conceptual level of development of such programs and do
not provide a specific methodology for their management.

The article by M. Celik [5] provides an overview of the
literature regarding the implementation of actions for the
reconstruction of critical infrastructure in the implemen-
tation of humanitarian operations, the classification of
research by the main problems that they address, models,
problem-solving methods employed as well as the goals
and main solutions formulated throughout the research
process, the future directions of research in this field are
identified. The work presents information on existing re-
search regarding the reconstruction of critical infrastruc-
ture but does not provide a comprehensive methodology
for managing relevant processes. In the context of adap-
tive management, there is a lot of attention paid to the
management of natural resources [6], environmental pro-
tection [7], etc. Researchers K.E. Papke-Shields and K.M.
Boyer-Wright [8] proposed a “rational adaptive” approach
to project management, developed on the basis of strate-
gic planning methods. According to the results of the em-
pirical evaluation, this approach has a positive impact on
the success of project implementation but only addresses
project management planning and does not consider the
specifics of projects and programs for the reconstruction of
engineering infrastructure.

The existing studies relate mainly to the management
of individual processes within the overall project man-
agement structure, whereas they do not provide at all or
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provide a limited application of adaptation mechanisms
to external and internal influences. The issue of adaptivity
in project and program management is poorly addressed.
Therefore, this article aimed to analyse the structure of
programs for the reconstruction of engineering infrastruc-
ture, identify the existing specifics of such programs, and
describe the methodology for managing such programs us-
ing an adaptive approach.

e MATERIALS AND METHODS
The research presented in this article is based on theo-
retical foundations regarding the adaptation of systems,
concepts, and means of adaptive program management.
In particular, a methodology regarding the separation of
management types as the implementation of control ac-
tion, depending on the application of the principles of
adaptivity (the use of feedback, changes in the law of man-
agement, etc.) was applied [9-10]. To analyse the concept
of adaptation, adaptivity, and adaptive management, the
materials of thorough research in this field were used [11-
13]. Consideration of the concept of adaptivity from the
point of view of cybernetics is appropriate for analysing the
possibilities of its implementation in the processes of man-
aging complex organizational and technical systems and
developing appropriate models. The study also used the
definition of active and passive adaptive program manage-
ment by K. Tervo-Kankare [14]. It enabled to synthesize a
combined approach that considered elements of both stud-
ied approaches and is more effective for the implementa-
tion of program management processes. The methodolo-
gy of adaptive program management is considered on the
basis of the existing standard for program management by
developed by the PMI (Project Management Institute) [15].
Methods of analysis and synthesis were used to study
the process structure of program management and adap-
tive program management tools. The critical analysis
method is used to evaluate existing research materials on
adaptive program and project management. Methods of
system analysis were employed to examine the program
structure as well as the program management system. The
method of mathematical modelling was used to devel-
op program models and program management systems.
The formalization method was used to describe the above
systems, formulate restrictions for the program structure
and tasks for managing programs for the reconstruction
of engineering infrastructure. The graphical method was
applied to illustrate the process structure of program man-
agement and processes of adaptive program management.
The abstract-logical method was used to identify the spe-
cific features of managing programs for the reconstruction
of engineering infrastructure as well as the typical risks as-
sociated with such programs.

e RESULTS AND DISCUSSION

At the macro level, the reconstruction and moderniza-
tion of engineering infrastructure are carried out through
projects that are interconnected both in terms of resourc-
es and in their logic of technical interaction to achieve a
global strategic goal. This allows to talk about an aggregate
of such projects in the terminology of program manage-
ment. The PMI Program Management Standard defines a
program as a set of related projects, ancillary programs,
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and program activities managed in a coordinated manner
to produce benefits not available under individual manage-
ment [15]. Accordingly, the program model can be present-
ed as follows:

P={Pr,Pr,...,Pr)), 1)

with P being a program; Pr, being a project. Constraints
to the model are the availability of financial resources and
the technical feasibility of implementing projects. The lat-
ter is related to the possibility of including in the program
projects that perform the same functions in the process of
achieving the strategic objectives of the program or do not
contribute to the achievement of such objectives given the
current environmental conditions. Constraints on finances
and technical feasibility are reflected in the formulas (2; 4),
respectively.

n Cf.<Inv, (2)

where Cf is the sum of the cash flows for the project i,
which is part of the program architecture; Inv, is the total
investment in the program implementation; n is the total
number of projects in the program architecture.

Ef;’ri ?é Ef;’n’ﬂ; (3)
"I o=1,1 >0, @

where Ef, is the effect of implementing the project i; I; _ is
the index of achieving the strategic objectives of the pro-
gram for the project i. In this case, Ef, . can be displayed as
a set (5).

Ef, ={PA,PA,...,PA}, (5)

where PA is the change in the parameter n of the object
of management. The model of the program management
system can be presented in the form of a formula (6).

PM = {MD, MP, ID, K}, (6)

where PM is the program management system; MD is a set
of managerial decisions; MP is a set of program manage-
ment processes; ID is a set of program output data; K is a
set of knowledge. The input set can be defined as:

ID=1ID, uID,, uID, uID,, (7)

where ID, is the regulatory framework in the field of pro-
gram impfementation; D, is the parameters of the sys-
tem-object of management; ID, is the requirements for
the final product of the program; ID, is the data on the dis-
turbances of the external environment of the program. The
set of program management processes is shown in Figure 1.

Program Management

Application Integration
Management

Program Supply Management

Program Cost Management

Program Communications
Management

Program Scope Management ‘

‘ Program Risk Management

Program Timeline Management

Program Stakeholder
Management

Program Quality Management

Program Finance Management

Program Human Resource
Management

High-level Program
Management

Figure 1. Set of program management processes

Source: developed by the authors based on [16]

Sets of knowledge and solutions are responsible for the
decomposition of program management processes. Sets of
knowledge and managerial decisions include knowledge
and managerial decisions on the management of program
integration, program communication, etc. The application
of a rigid standard approach to program management,
which does not provide for adaptivity, is widespread in var-
ious types of programs. However, programs for the recon-
struction of engineering infrastructure as programs, whose
objects are complex organizational and technical systems,
are characterized by a high degree of structural and dy-
namic complexity, which in the synthesis of the adaptation
system leads to the following problems:

o the problem of lack of a priori information when the
invariant model of the program for the reconstruction of
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engineering infrastructure and an adequate model of the
management system cannot be built on the basis of avail-
able information;

o the problem of the impossibility of constructing an
analytical mathematical model by traditional means (func-
tions, differential equations).

In correlation with the constraints indicated by formu-
las (1; 2), these issues directly affect the content manage-
ment processes in the context of the development of the
application architecture. The architecture, in turn, affects
the hierarchical structure of works, program scheduling,
cost estimation, supply planning. Applying a standard
approach to the planning and managing of programs for
the reconstruction of engineering infrastructure increas-
es the probability of risks, including cost risks: errors in
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the development of the program architecture and lack of
adaptation to environmental disturbances can lead to ex-
ceeding the program budget and/or failure to achieve its
strategic objectives. Schedule risks make it impossible to
adapt to environmental disturbances when managing the
program architecture, which can lead to overdue program
implementation and increases the probability of cost risks.
Operational risks may arise during the program implemen-
tation and are associated with the impact of external dis-
turbances; the lack of a mechanism for adapting to such
disturbances may adversely affect the effectiveness of the
program implementation. Technological risks — the inabil-
ity to adapt to changes in the implemented technologies,
and the emergence of more effective technological means
can lead to incomplete achievement of the strategic objec-
tives of programs for the reconstruction of engineering in-
frastructure. Thus, for the effective development and man-
agement of the program architecture, it is advisable to use
an adaptive approach to the management of programs for
the reconstruction of engineering infrastructure.

F. Heylighen [11], considering the issue of self-organ-
ization of systems, defines adaptation as the achievement
of a state of compliance between the system and the exter-
nal environment. Simultaneously, the term “compliance”
reflects the configuration of the system, in which the lat-
ter can maintain its state or grow under specific environ-
mental conditions. The discrepancy, in turn, leads to an
increase in entropy in the system and its destruction under
current boundary conditions. For complex systems, adap-
tation is determined by the ability of the system to adapt
to new boundary conditions, maintaining the highest pos-
sible level of stability of their organization. In cybernetics,
adaptation is defined as the task of control, which consists
in minimizing deviations from the target system configura-
tion by responding to perturbations from the external en-
vironment before such perturbations jeopardize the basic
organization of the system. Thus, adaptivity is a charac-
teristic of the system that determines its ability to adapt.

Accordingly, an adaptive system can be understood as
a system that adjusts to environmental changes to control
the level of entropy. In the case of artificial systems, among
the tasks of adaptivity can be distinguished: support for the
ability of the system to perform its functions under the in-
fluence of external disturbances; the ability of the system
to maintain the initial level of efficiency of its function-
ing in accordance with the conditions of the external en-
vironment. However, adaptivity could not be considered as
a characteristic inherent in artificial systems that are not
guided by humans or do not utilize artificial intelligence
technology. Organizational and technical systems can
adapt to disturbances of the external environment through
the exercise of control action, such action can also be exer-
cised by means of artificial intelligence.

Researchers distinguish the concepts of “adaptivity”
and “adaptability” for intelligent information systems [12].
Adaptability differs from adaptivity by the need for the
system parameters to be changed by the user, according to
which the system is adjusted to the necessary conditions.
An example of adaptability could be a user changing the
interface of a software product. The system can be adaptive
and adaptable, to a certain extent, depending on the degree
of user participation in the initiation of changes. Full adap-
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tivity implies the absence of human control over the initia-
tion process, full adaptability, in turn, is its direct presence.
Partial adaptivity, meanwhile, may involve both informing
the user in advance about the initiation of changes and
choosing the nature of the adaptation by the user.

Taking into account the above, a preliminary conclu-
sion about the possibility of applying the concept of adapt-
ability to technical systems as a whole can be made. The
stable functioning of such systems provides for the regular
exercise of control action over their elements. Independent
initiation of changes is impossible in most cases. Organi-
zational and technical systems, in turn, can be character-
ized as generally adaptive due to the exercise of control
action, depending on the available information about the
state of the system and the existing influence of the exter-
nal environment on it. However, it should be noted that the
adaptivity of the system directly depends on the presence
of feedback between its elements. Program management
systems belong to complex organizational and technical
systems. Such a system can be considered potentially adap-
tive, provided that the principles of adaptive management
are applied. The study by R.M. Argent [13] identifies four
components of adaptive ecosystem management, as shown
in Figure 2.

Learning Describing

Predicting

Figure 2. Set of program management processes
Source: developed by the authors based on [13]

In the context of systems management, O. Feldbaum
[9] defines adaptation as the third hierarchy. The first hi-
erarchy is management as the implementation of control
action, the second is regulation as the implementation of
control action using feedback. In the case of the first hier-
archy, the management task can be formally expressed by
formula (8) [17].

Q(x, ) — max(), ®)

where Q is the quality function of the system; x is the con-
trol influence; o is the disturbance of the external environ-
ment. The main task of the management system is to find
control actions that maximize the quality function of the Q
system under the influence of external disturbances. The
quality parameter of the system includes the suitability of
programs for the reconstruction of engineering infrastruc-
ture for implementation and its value, that is, bringing the
value of the index of implementation of strategic objec-
tives to one I = 1; maximization of financial, technologi-
cal and aggregated values of the program. In the case of
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an open system, the model should account for the impact
on the object of the entire complex of environmental in-
fluences. This constraint leads to an excessive increase in
the complexity of the management system. Reducing the
requirements for the management system is possible with
the introduction of feedback. Its application provides the
management system with the information about a gap be-
tween the actual output of the system and the output re-
quired by the management task. The formal statement of
the management task for the case of feedback application
is as follows [17]:

Q(5,%,y, @) == max(x), ©

where S is the task, a management plan; y is the state of the
object of management. In non-stationary conditions, when
the program is exposed to various external factors, the is-
sue of management quality becomes significant. According
to the method of modification variability, both a decrease
in entropy and an expansion of the methodological base
that forms the management algorithm lead to an improve-
ment in the quality of management. Formally, the manage-
ment task is converted into the following form:

_
Q (S' Xy, m, w) XEX,yEY mEM max(x),

(10

where m is the law or management algorithm. It is neces-
sary to find a law or management algorithm that ensures
the maximum value of the index of strategic goals in a
given range of control actions. Simultaneously, external
disturbances cause a violation of the optimum and a drop
in the quality of management. A further decrease in the
quality of management, due to the widening gap between
the new optimal management law (the law that ensures the
extreme value of Q) and the existing law, can lead to insta-
bility and uncontrollability of the system.

For programs for the reconstruction of engineer-
ing infrastructure, an adequate solution to this problem
is the synthesis of an adaptive management system that
restructures the management law (algorithm) depending
on the disturbances [10]. Requirements for the quality of
regulation of programs for the reconstruction of engineer-
ing infrastructure as organizational and technical systems
necessitate optimization of the parameters of the manage-
ment system, which is possible only if there is a well-for-
malized model of the object of management. The intro-
duction of the adaptation loop (third hierarchy or quality
feedback) enables modelling a management system that
implements optimal management in the dynamics. The
need for adaptation arises in conditions of incompleteness
of information [18]. In the process of adaptation, knowl-
edge is accumulated and the system is improved. In system
management, adaptation consists in making changes to
the parameters of the system, its structural elements, and
relationships as well as management algorithms to ensure
the required values of the quality criteria.

The above outlined problems related to the high struc-
tural and dynamic complexity of the programs for the re-
construction of engineering infrastructure can be solved by
modelling the system, which is the object of management,
using the “black box” modelling method. The dependen-
cies (11) (statistical model), (12) (dynamic model) will be
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relevant for the inputs of the N system and the outputs of
the Y system.

y,=f(n,n,..,n),neN, 11
where y, is the I-th output of the object of management; n,
is the I-th input of the object of management.

y(D=Fn,(T), n,(D), ..., n,(T));

vTeT={T% T}, neN, (12)
where T is the time of operation of the object of manage-
ment; T is the maximum value of the time of operation
of the object of management; T* is the initial moment of
operation of the object of management; 77" is the final mo-
ment of operation of the object of management. During the
implementation of programs for the reconstruction of en-
gineering infrastructure, the information on the inputs of
the object of management is gathered and also information
on its outputs is clarified. This information is accumulated
in the knowledge base and transmitted both in the man-
agement system and in the adaptation system. Scholars
distinguish active and passive adaptive management [14].
The essence of passive adaptive management consists in
introducing the process of learning from the experience of
program management into the existing approach, that of
active management consists in the preliminary search and
analysis of information to determine the best approach to
management. A simplified diagram of the process of pas-
sive adaptive management of programs for the reconstruc-
tion of engineering infrastructure can be presented graph-
ically (Fig. 3).

Analysis of information about
program parameters and external
disturbances
v
Determining the need
for control action

v

Formulating a managerial decision

v

Making a managerial decision

T

v

€

Figure 3. The process of passive adaptive management
of programs for the reconstruction
of engineering infrastructure
Source: developed by the authors based on [14]

A similar approach to managing programs for the re-
construction of engineering infrastructure involves the use
of feedback to maximize the effectiveness of the control
actions performed and the implementation of the pro-
gram objectives. The data obtained are used to forecast
the outcomes of future control actions, adjust the interim
objectives of the program, etc. Thanks to the accumulated
experience in managing an open dynamic system, which a
program for the reconstruction of engineering infrastruc-
ture is, the passive adaptive approach provides for a better
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adaption to external disturbances and minimization of the
negative impact of the external environment on the pro-
gram implementation process. The scheme of the process
of active adaptive management of programs for the recon-
struction of engineering infrastructure is shown in Figure 4.

Analysis of information about
program parameters and external
disturbances

v

Determining the need for control
action

v
Modeling possible control action

v

Quantitative analysis of modeled
control actions

v

Choosing and making a
managerial decision

Figure 4. The process of active adaptive management
of programs for the reconstruction
of engineering infrastructure
Source: developed by the authors based on [14]

The main difference from the passive approach is the
preliminary forecast of the outcomes of the exercise of
control action and the choice of the best possible option.
To maximize the effectiveness of the implementation of
programs for the reconstruction of engineering infrastruc-
ture, it is advisable to use elements of both approaches:
the application of both forecast and learning processes by
the program management system. The scheme of this ap-
proach is shown in Figure 5.

Analysis of information about
program parameters and
external disturbances <+

v

Determining the need for
control actions

v

Modeling possible control
actions
v
Quantitative analysis of
modeled control actions

v

Choosing and making a
managerial decision
|

v

Figure 5. The process of combined adaptive management
of programs for the reconstruction

of engineering infrastructure
Source: developed by the authors on the basis of the data [14]
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Thus, there is both the use of feedback and the accu-
mulation of experience in the implementation of control
actions during the implementation of programs for the
reconstruction of engineering infrastructure and the ap-
plication of this experience in their modelling and analy-
sis. Thanks to the application of a combined approach to
adaptive management, it is possible to achieve maximum
efficiency of program management. Accordingly, the mod-
el of the program management system when applying the
adaptive approach will have the following form:

PM={MD, MP, ID, K, AM}, (13)
where AM is a set of adaptive program management tools.
The set of adaptive management tools is illustrated by the
formula (14).

AM=AM,,, vAM . UAMfor UAMW UAM, ., (14)
with AM,  being learning methods; AM_ . being models

and tools for modelling the object of management; AM,
being methods and tools for forecasting; AM,  being man-
agement experiments; AM, . being adaptive means of
supporting managerial decision-making.

Among the existing adaptive program management
tools proposed by R. Bolling [19], it is advisable to apply
adaptive logical-structural matrices, the use of real-time
data, flexible program financial framework, structured
learning cycles, action research for engineering infrastruc-
ture reconstruction programs. Adaptive logical-structural
matrices differ from the usual matrices in that they allow
the target indicators and the structure of the program to be
adapted given the conditions of the external environment.
The use of real-time data involves the continuous collec-
tion of information on the progress of the program. Flexi-
ble financial frameworks represent a variable cost structure
and built-in opportunities to reallocate the budget during
the implementation of the program. Structured learning
cycles correspond to the concept of passive adaptive pro-
gram management and include the introduction of a cycli-
cal learning process based on feedback data. The essence
of action research is the constant collection and analysis
of data on the results of the control actions carried out to
further optimize the management process.

Although other of the proposed tools can be used in
the management of programs, but their application is inex-
pedient in the implementation of the programs considered
in this study. An example of these tools is the evolutionary
approach which is close to the concept of active adaptive
program management and consists in testing control ac-
tions, scaling more effective and rejecting less effective
ones. It provides for an analysis of already implemented
actions, which is inappropriate in programs for the recon-
struction of engineering infrastructure due to the high level
of technical and financial risks. Inappropriate in the imple-
mentation of programs for the reconstruction of engineer-
ing infrastructure is also the inclusion of “bottom-up” - the
involvement of beneficiaries and the program management
team to obtain information on the implementation of the
program and the formation of managerial decisions; this
approach is important, but in the context of the manage-
ment of programs for the reconstruction of engineering
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infrastructure cannot be fully applied due to the high level
of technical and financial risks.

Such adaptive management tools can be applied
throughout the life cycle of the program [15]. For different
phases of the life cycle, there are characteristic features for
the use of both the above mentioned means and elements
of adaptive management in general. In the implementation
phase, the principles of adaptive control can be used most
comprehensively through learning and forecasting pro-
cesses. To exert a control action, it is possible to conduct
a preliminary analysis of the accumulated experience, in-
formation on the state of the object of management and
the presence of external disturbances, the use of this data
for further forecast of the effect of the action. In the ab-
sence of a description of the object of management, it can
be created, but this process is more relevant for the pro-
gram definition phase. For the closure phase, it is more

relevant to analyse the accumulated information and for-
mulate best practices, lessons learned, etc. These processes
demonstrate the use of learning as an element of adaptive
management, but at the level of the organization where the
program is implemented. The information obtained can
be used to adjust similar program management processes
in the future, but for this program at the closure phase,
this information will no longer be relevant. The program
definition phase involves more likely the use of means
that provide opportunities for adaptation in the future:
adaptive logical-structural matrices and flexible financial
frameworks. Learning can be applied solely on the basis of
previous program implementation experience. However,
among the elements of adaptive management described in
[13], forecasting and description are relevant. A list of sup-
porting activities for the PMI program definition phase is
provided in Figure 6.

Program Definition Phase

Program Formulation Activities

Program Planning Activities

g{

Program Change Assessment

Program Change Management Planning

}7

Program Communications Assessment

4‘

‘ ‘Program Communications Management Planning}—

Program Initial Cost Estimate

Program Cost Estimation

Program Information Management Assessment

Program Financial Framework Establishment

Program Procurement Assessment

Program Financial Management Planning

Program Quality Assessment

Program Information Management Planning

Program Resource Requirements Assessment

Program Procurement Management Planning

Program Initial Risk Assessment

Program Quality Management Planning
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Figure 6. Structure of supporting activities of the program definition phase

Source: developed by the authors based on [15]

Forecasting methods can be applied to a large num-
ber of listed activities, including those related to managing
quality, resources, schedule, scope, cost and finance, etc.
The description of the object of management is also multi-
functional in the context of the listed processes. The phas-
es of program definition and implementation provide for
the successful application of an adaptive approach, where-
as it is necessary to note the importance of adaptivity for
the definition phase. As mentioned earlier, scope assess-
ment and program architecture development are the basis
for assessing the program initial cost, changes, resources,
risk and schedule. To select the optimal components of
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programs for the reconstruction of engineering infrastruc-
ture and their adaptation to environmental conditions, it is
possible to use adaptive tools to support managerial deci-
sion-making.

The study by S. Canessa [20] is a good example of the
application of an adaptive approach in the implementation
of biodiversity protection projects, where the research-
ers’ successful use of modelling and probabilistic analy-
sis methods must also be highlighted. The approach was
implemented by constructing a quantitative model of the
system, the uncertainty of the model parameters was for-
mulated using probability distributions, and the learning
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benefits were evaluated using simulations. The authors
note an increase in the effectiveness of monitoring and
changing actions within the project, as well as ensuring the
possibility of a safer response to negative external influ-
ences. However, the findings of the study in the context of
programs and projects for the reconstruction of engineer-
ing infrastructure can be used only in part due to the lack
of consideration of their special features.

The article by L. Gutheil [21] systematically reviews
21 studies on adaptive project management in the field of
civil society to systematize ideas about adaptive practices,
their perceived effect, obstacles and recommendations for
their implementation from the perspective of donors and
implementers. The work provides a basis for further re-
search as it contributes to the definition of adaptive prac-
tices, the systematization of existing experiences in the
implementation of adaptive management of such projects
and identifies gaps in the current theoretical framework.
However, it does not include more practical means of adap-
tive project management. G.B. de Azevedo [22] proposed
an adaptive project management model to create a profes-
sional doctorate in business management. As a result, an
adaptive project management model has been developed
that includes constant planning of activities in each inter-
action cycle, an incremental approach to project execution,
regular review of interim results, and the ability to adapt
to changes in project content during the implementation
phase. This work is a good case study of the practical use of
adaptive project management tools. However, the findings
of the study cannot be fully applied to the management of
the program, as the application of an incremental approach
to their implementation is inappropriate.

R.A. Samrah [23] analyses internal and external varia-
bles in the management of large programs to improve the
effectiveness of program risk management. The authors
have developed a system dynamic program model that
takes into account the above variables and can be used for
the management of large programs. The work presents a
systematic approach to program management, provides an
adaptive management tool that is valuable in terms of the
possibility of further use of its findings, but does not take
into account the specifics of programs and projects for the
reconstruction of engineering infrastructure. The article by
M. Wirkus [24] analyses the adaptive approach to project
management and demonstrates the possibility of applying
this approach to the implementation of a project for the
reconstruction of a railway line. They discuss the issue of
introducing adaptivity in infrastructure project manage-
ment, but their main focus is placed on the development of
project documentation within this approach. The findings
of the study are useful given the general lack of disclosure
of the processes of project documentation development in
other sources.

The study by J.A. Thomann [25] is devoted to a critical
assessment of strategies for adaptive groundwater man-
agement in urban water supply, agriculture and mining.
The authors identified a number of problems with the ap-
plication of adaptive management principles in the cases
reviewed, including the lack of significant mitigation ac-
tion and/or assessment of recovery potential. The need to
develop clear definitions and guidelines for adaptive man-
agement is emphasized in order to ensure more transparent

Development Management. 2021. Vol. 20, No. 4

planning and efficiency in achieving objectives. The case
analysis enabled the authors to identify the main problems
in adaptive groundwater management and to develop ap-
propriate recommendations that form the basis for the fur-
ther development of management tools. In this paper, how-
ever, adaptive management is considered in a more general
context, without a clear link to programs and projects.

The use of methods and tools for the adaptive man-
agement of programs and projects for the reconstruction of
engineering infrastructure can therefore have a significant
impact on the effectiveness of their implementation in tur-
bulent conditions. By using learning methods, modelling of
managerial influences, forecasting their results, etc. in dif-
ferent phases of the life cycle, it is possible to better adapt
the management system to internal and external influenc-
es as well as a higher level of achievement of the program
or project objectives.

o CONCLUSIONS

Program and project management as a whole occurs un-
der conditions of uncertainty in the external and internal
environment, where uncertainty stems not only from so-
cial, political conditions in the country of the project or
program implementation but also from technical, human,
and other factors of the management system and benefi-
ciary organizations. This particularly applies to programs
and projects for the reconstruction of engineering infra-
structure as complex organizational and technical sys-
tems. They are also characterized by problems such as: it
is impossible to build an invariant model of the program
for the reconstruction of engineering infrastructure and
an adequate model of the management system due to the
lack of a priori information; an analytical mathematical
model cannot be built using traditional methods. Uncer-
tainties in the environment are sources of operational,
technical, cost and schedule risks. The occurrence of any
risks directly affects the possibility of achieving the ob-
jectives of programs and projects and complying with the
set constraints.

To reduce the probability of these risks, it is recom-
mended to employ an adaptive approach to program and
project management. Adaptivity in program and project
management involves the introduction into the manage-
ment processes of learning from the results of control ac-
tions, modelling of managerial influences and assessing
the effectiveness of their implementation, describing the
control systems-objects and conducting managerial exper-
iments. There are passive and active adaptive approach-
es to management, with the passive approach relying on
learning mechanisms, and the active approach involving
preliminary modelling of managerial influences. A com-
bined application of these approaches is necessary to max-
imize the effectiveness of adaptive management.

Within the framework of adaptive program and pro-
ject management, various tools can be used, such as adap-
tive logical-structural matrices, flexible financial program
frameworks, an evolutionary approach to implementing
control actions, etc. It is found that different phases of pro-
gram implementation involve the use of different methods
of adaptive management. For the implementation phase of
the program, it is advisable to use learning methods based
on the managerial experience gained as well as forecasting
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to determine the best managerial influences. The closure
phase enables the collection and analysis of information
on the program progress for further learning for the imple-
mentation of future programs and projects. For the defini-
tion phase, it is important to provide possibilities for the
application of adaptivity in the further implementation of
the program through tools such as adaptive logical-struc-

tural matrices, etc. A promising area of research in the
context of adaptive management of programs and projects
for the reconstruction of engineering infrastructure is the
development of new tools and methods of adaptive man-
agement, the study of ways to adapt the approach to the
specifics of programs and projects in other areas of imple-
mentation - social, environmental, etc.
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ApanTUBHUM Niaxia Ao ynpaBniHHA nporpaMamMu i NpoeEKTaMu
3 PEKOHCTPYKUIi iH)XeHepHOiI iHPpacTPpyKTypH

Inna OnekcaHapoBuY XyaskoBs, Mapisa KocTaHTUHIBHa CyxoHOC

XapKiBCbKMIM HaLioOHaNbHMM YHIBEPCUTET MICbKOro rocrnogapcTtea iMmeHi O.M. bekeToBa
61002, Byn. MapLana bakaHoBa, 17, M. XapKiB, YKpaiHa

Anoranis. CTagmapTHi MiIX0[M 10 yIIpaBJliHHS TPOEKTaMM Ta IPOTpaMaMM 3 pEKOHCTPYKLii iHskeHepHOI iHGpacTpyKTypu
B YMOBax TypOYJIEHTHOTO 30BHIIIHBOTO CepefoBuMINa € MajoedeKTUBHMMM uvepe3 Gpak MOKIMBOCTEN amamnTaiiii g0
30BHIIIIHiX Ta BHYTPIilIHiX BIUIMBiB. TOMy METOIO CTAaTTi 6Y/I0 OXapaKTepM3yBaTH 3aCTOCYBAHHS KOHIIEIIIii aganTUBHOCTI
B YIIPaBJIiHHI TaKMMM MPOEKTAMM i MporpamMaMu, MpoaHali3yBaTu 3acobu ii 3acTOCyBaHHSI B IMpoIliecax yIpaBIiHHS.
HocmimkeHHs, HaBedeHe y CTaTTi, MPOBENEHO 3a JOIOMOTOI0 HAayKOBMX METOAIB KPUTMUHOTO aHali3y, CMCTEMHOTO
aHaJli3y, MaTeMaTUYHOTO MOJIe/IIOBaHHs, GopMartisallii, aHasisy, cuHTe3y, rpadiuyHOro Ta abCTPaKTHO-JIOTiYHOTO METO/IB.
BusHaueHO OCHOBHiI 06MeXKeHHSI IIPU PO3po0LIi apXiTeKTypu rporpam. JocIiykeHO BIUIMB 3aCTOCYBAHHS CTAHAAPTHOTO
MigXony IUIaHYBaHHS Ta YIPaBIiHHS IporpaMamMy Ta MPOEKTaMM 3 PeKOHCTPYKIii iHkeHepHOi iHdpacTpykTypu Ha
TiIBUIIEHHS BipOTiIHOCTI BUHMKHEHHS PU3UKIB BIpoBakeHHs. CHOpMYIbOBAaHO 3aBAAHHS YIIPABIIHHS IMpOrpaMaMmu
Ta MPOEKTaMM MPU 3[iMICHEHHI YIPaBIiHHS SIK peasi3allii KepiBHOTO BILIMBY. PO3MISIHYTO KOHIIENii aKTMBHOIO Ta
MMacMBHOTO METO/iB aJalTMBHOTO YIPaBIiHHS MporpaMaMu, po3po6eHO KOMOIHOBaHMIT MEeTO/, 10 TO€IHYE B COOi
rornepeaHe MOZeMIOBaHHS YIIPaB/IiHCbKMX BIUVIMBIB Ta HABUAHHS HA AOCBifli 3Ai/iCHEHHS TaKMX BILIMBIB. [IpoaHa/i3oBaHO
3aco6M aJarnTUBHOIO YIPaBIiHHS MPOrpaMaMy, BU3HAYEHO AOLJIbHICTD X 3aCTOCYBAaHHS MPY YIIPABIiHHI ITporpamMaMmu
3 PEKOHCTPYKIii iHkeHepHOi iHGPACTPyKTypM Yy pisHuX ¢aszax ix peasisamii. PesymbTaTu MOCTIIKEHHS MOXYTh
3aCTOCOBYBATHCh MeHeKepaMy IMPorpaM Ta MPOEKTIB 3 PEKOHCTPYKIIii a60 MozmepHisallii iHkeHepHOi iHdpacTpyKkTypn
IUTS] BUSHAUEHHSI ITiXO/iB IO YIIPaBJIiHHS Ta MiI60py 3aC06iB ajalITMBHOTO YIIPABIiHHS 1)1 Pi3HUX (a3 BIIPOBAIKEHHS,
a TaKOoX SIBJISIIOTh CO60I0 MEeTOLOIOTIUHE MiAIPYHTS JJIsI TPOBEIEHHS MOAATBIINX AOCTiIKEHb

KirouoBi ciroBa: opraHisalliiiHo-TexHiuHi cucTeMu, KepiBHUIA BIUIUMB, UMK, TUITAHYBAHHS apXiTeKTypH, IPOTHO3YBaHHS
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Abstract. The primary task for Ukrainian enterprises at the current stage of their development is to develop and
implement effective mechanisms to improve the well-being of owners, and, in order to be able to increase the market
value, enterprises need to carefully monitor the business processes and take measures to optimize and increase
efficiency. The purpose of the work was to generalize the use of intellectual and financial business processes to find
the optimal capital structure according to the criterion of maximizing the market value of business. The methods of
analysis and synthesis were used to define the optimal approach to determining the cost of enterprise capital, the
method of structural and functional modelling of business processes to determine the structure of enterprise capital, as
well as the method of systematization to form the areas of application of the CAPM model. The key business processes
characteristic of modern Ukrainian enterprises have been built and directions of strategic cost-oriented management
of enterprise capital structure in conditions of the external environment instability have been developed, which can be
used in the practical activities of enterprises to increase the efficiency of their functioning. The modelling of business
processes is combined with the development of directions of strategic cost-oriented management of the enterprise
capital structure on the basis of their analysis. The use of an approach to modelling business processes by Ukrainian
enterprises can allow planning the financial activities of the enterprise with high accuracy and take into account both
strategic and tactical aspects of business development, allowing for the instability of the external environment and the
high cost of raising capital. The results of the research can be useful for financial analysts and managers of enterprises
of various forms of ownership, as well as for potential investors who consider the possibilities of investing in a certain
business and are oriented towards making management decisions based on the analysis of business processes
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e INTRODUCTION

Modern operating conditions of enterprises require transi-
tion to new models of business processes in management,
finance and production with the active involvement of
modern intellectual and financial tools. Such changes in
business are inextricably linked to the phenomena of dig-
itization (digitalization) and digital transformation, while
modern realities of financial management require compa-
nies to focus on the main goal — improving the welfare of
owners by increasing market value. The cost of capital for
Ukrainian enterprises often becomes a restraining factor
that prevents the full development of business and reduces
the pace of possible development of enterprises in various
industries. Ukrainian enterprises are characterized by the
need to attract loan capital at a much higher interest rate
than in European countries. As a result, companies refuse

to raise capital because of its high cost. The search for mod-
ern tools for managing the capital structure and its value
is one of the priority tasks for Ukrainian enterprises in the
modern realities of the Ukrainian economy and the intro-
duction of approaches to cost-oriented management.

The issue of introducing modern digital technologies
into the process of managing business processes at modern
enterprises is quite actively investigated both by scientists
from Ukraine and by other researchers. For example, in
the work of O. Guseva and S. Legominova [1], the authors
emphasize that digitalization is becoming a key aspect of
the effective development of any modern economy, and it
is impossible to achieve positive results at the macro- or
microeconomic level without the introduction of modern
digital technologies. In the study by T. Demyanenko [2],
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the author emphasizes that in order to develop Ukrainian
enterprises and maintain their competitiveness, it is nec-
essary to introduce the latest digital management tools.
M. Abou-Foul [3] emphasized the fact that for most modern
companies, business processes remain a source of informa-
tion about opportunities to improve the management sys-
tem. Also, noteworthy is the idea that modern enterprises
can cope with an unstable external environment solely at
the expense of information technology [4]. M.A. Afonas-
ova [5], together with her colleagues, focus on modelling
business processes and determining the main directions for
their improvement, while coming to the conclusion that for
most enterprises, the analysis of business processes and the
identification of shortcomings in them can ensure positive
transformations at the enterprise. In the work of American
scientists [6] attention is focused on the fact that the re-
structuring of management processes under the influence
of modern digital technologies will allow more effective
use of various types of resources. The scientific work of re-
searchers from Great Britain [7] contains the opinion that
today digital technologies are becoming a part of everyday
life and can be used in various areas of business develop-
ment support, from marketing to financial support. How-
ever, the researchers do not determine exactly how digital
tools should be chosen for the development of a particular
area of business development. Researchers I. Krakovskaya
and J. Korokoshko [8] focus attention on the fact that one of
the main areas of application of modern digital tools is the
modelling of business processes followed by their in-depth
analysis, which will allow identifying problematic aspects
of enterprise activity and specifying potentially promising
development links of business entities.

However, despite the close attention of scientists in
recent years to the issues of business process analysis and
the introduction of digital technologies into the enter-
prise management system, the process of business process
analysis has not been considered as a prerequisite for the
development of strategic cost-oriented management of
the enterprise capital structure. The purpose of the study
is defined as a generalization of the theoretical and meth-
odological aspects of the application of intellectual and
financial business processes to determine the optimal cap-
ital structure according to the criterion of maximizing the
market value of the enterprise.

e MATERIALS AND METHODS

The research used general scientific methods, in particu-
lar, methods of analysis and synthesis to define the opti-
mal approach to determining the enterprise capital cost:
the analysis helped to break down the researched ques-
tion into separate and simpler ones, while the synthesis
allowed combining different aspects of the problem and
examining them as a whole. The method of scientific gen-
eralization was used to determine the optimal sequence
of actions for managing the capital structure. Further, the
method of structural-functional modelling of business
processes was used to describe the process of determining
the optimal cost and capital structure of the enterprise,
which allows visualizing the sequence of actions for cap-
ital management and the search for its optimal structure.
Separately, the method of modelling business processes
was used, based on an in-depth analysis of all processes at
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the enterprise, in particular those related to financial sup-
port and attraction of capital. Ramus software was used to
model business processes, which allowed not only building
business processes but also detailing them on several lev-
els of decomposition. The method of systematization was
used to form the areas of application of the CAPM (Capital
Asset Pricing Model) model. The use of this model allows
taking into account the risks of investing funds in a cer-
tain enterprise or industry, which is especially important
in conditions of uncertainty in the external environment.
The method of building a strategic map was used to out-
line the directions for the implementation of the strate-
gy of cost-oriented management of the enterprise capi-
tal structure in conditions of the external environment
instability, which makes it possible to plan in detail the
sequence of actions of the management of the enterprise
in the implementation of strategic plans and directions of
its development. With the help of a graphic method, the
obtained research results are visualized and presented for
a visual perception of information. The application of the
abstract-logical method helped to form consistent and
comprehensive research conclusions.

e RESULTS AND DISCUSSION
Making effective management decisions during the imple-
mentation of cost-oriented management is a multifaceted
process that depends on the completeness, reliability and
effectiveness of information about the results and the en-
vironment of the enterprise. It is under these conditions
that the role of intellectual and financial business process-
es in optimizing the structure and cost of capital is actual-
ized, which will determine the effectiveness of innovation
activity on the basis of available information resources.
The information support of the enterprise depends not
only on the availability of information resources, but also
on the possibility of introducing information innovations,
streamlining information flows, solving problems of their
effective information interaction with market participants
and the correct reflection of financial business processes.
In the process of managing expenses and capital struc-
ture in the system of cost-oriented management, the em-
phasis is placed primarily on the influence of these com-
ponents on the enterprise value, moreover, the emphasis
should be placed on the formation of an information and
financial base for effective management of enterprise val-
ue[2]. The process of managing the enterprise value involves
the sequential implementation of the following steps:
determination of the enterprise value using various ap-
proaches; identification of factors affecting the enterprise
value; specification of priority directions for improving the
company’s development strategy, which will be based on
a cost-oriented approach to management; development
of operational cost management measures of the enter-
prise; conducting a self-audit and identifying events and
management decisions that affect the company’s value [9].
One of the key elements of assessing the market value
of an enterprise is to determine the value of the enterprise
capital, since the net cash flow indicator for the period
directly depends on the capital value. With this in mind,
company managers need to analyse the current state of
the capital market and determine which capital struc-
ture is optimal for the company, taking into account the
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conditions for attracting loan capital and the cost of
obtaining equity capital. The business process of optimizing

the structure and cost of capital in the system of cost-orient-
ed management should be considered in more detail (Fig. 1).
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this approach is new and requires detailed study. The details
of the business process (Fig. 1) are presented in Figure 2.
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Figure 2. Detailing the components of the business process “Optimizing the structure
and cost of capital in the system of cost-oriented management”
Note: A1-A4 are levels of decomposition

Source: made by the authors based on [9]
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It should be noted that it is important for Ukrainian
enterprises to constantly determine the cost of capital, tak-
ing into account the risks of the external and internal envi-
ronment. A tool that allows taking these risks into account
is the CAPM model. In this model, the discount rate (dis-
count) is a coefficient used to determine the present value
of cash flows that are projected for the future. In the con-
text of valuation, the discount rate characterizes the rate
of return on invested capital and the rate of return in the
post-forecast period, according to which, on the valuation
date, the buyer can invest in the acquisition of the object of
valuation to compensate for all their investment risks. The
discount rate takes into account the premium for the risk of

investing in the evaluated enterprise: the greater the risk,
the higher the discount rate.

The discount rate performs three main functions that
can be considered in the context of managing the compa-
ny’s financial activities: it reflects the rate of return from
discounting future cash flows to their present value on the
valuation date; indicates the level of risk that the investor
has in the process of investing in the analysed enterprise;
reflects the cost of capital raised by the enterprise for a
short or long period. Scientific sources provide different
approaches to determining the discount rate and consider
the peculiarities of the application of each of the approach-
es, the main of which are given in Table 1.

Method name

Cumulative construction
method

Table 1. Characteristics of discount rate calculation methods
General characteristics

Takes into account all possible calculated compensations for risk. Involves taking into account a significant
number of possible potential risks.

The comparative sales
method

Based on the determination of cash flow from operating activities and the analysis of financial indicators
for a number of similar enterprises, a comparative approach is used.

Method of related

It can be used both for equity and loan capital, as well as allows the use of a model for calculating the

investments weighted average cost of capital.

WACC (weighted average

cost of capital) method .
enterprise.

Provides for the determination of the tax shield and the calculation of the value of each component of
the capital involved, taking into account the real market situation and the real conditions of financing the

Method of internal rate

It can be applied in one of two formats: simple and modified. The discount rate is calculated based on the

of return determination of the internal rate of return on capital invested in the enterprise.

LIBOR (London Interbank | Calculations are based on the value of the monetary unit and each specific currency in which the company
Offered Rate) method conducts operations.

CAPM method of capital |It is determined on the basis of data on the capital market and the level of risk of investing in a certain
assets enterprise or enterprises of a certain industry.

Source: made by the authors based on [10-17]

Depending on the chosen method of determining the
discount rate, it is necessary to define the directions of
minimizing the risks of the company’s financial activity,
among which the key role should be given to determining
the risks of attracting capital from various sources. Capital
structure management refers to the decision-making pro-
cess that identifies the proportionate mix of debt and eg-
uity financing used by a company to finance its operations
and investments. While capital structure decisions are im-
portant to the company’s financial health and growth, they
involve certain risks.

Financial risk: when a company relies heavily on debt
financing, it increases its financial risk. Debt requires pe-
riodic interest payments and principal repayments, which
can strain a company’s cash flow, especially during eco-
nomic downturns or periods of high interest rates. If a com-
pany defaults on its debt obligations, it may face financial
difficulties, bankruptcy or a downgrade in its credit rating.
Interest rate risk: companies with a significant amount of
debt are exposed to interest rate risk. Changes in interest
rates can affect the cost of loans and debt service. If inter-
est rates rise, the company’s interest expense may increase,
leading to higher finance costs and potentially impacting
profitability. Credit risk: capital structure decisions af-
fect a company’s credit risk. When a company borrows, it
becomes obliged to repay the principal and interest. If a
company’s financial condition deteriorates, it may find it
difficult to meet its debt obligations that leads to default
or a downgrade in its credit rating. This can make it more
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difficult and expensive for the company to raise funds in
the future.

Market perception: investors and stakeholders close-
ly monitor a company’s capital structure decisions. If a
company’s capital structure is considered risky or unbal-
anced, its reputation and perception in the market can be
negatively affected. This could lead to lower investor con-
fidence, limited access to capital markets and potentially
higher borrowing costs in the future. Lack of flexibility:
companies with high levels of debt may face limited fi-
nancial flexibility. Debt obligations may limit a company’s
ability to invest in growth opportunities, implement stra-
tegic initiatives or respond to unforeseen changes in the
business environment. It may also limit a company’s ability
to withstand economic downturns or periods of financial
instability. Ownership dilution: raising equity capital to
improve the capital structure may dilute the ownership of
existing shareholders. This can reduce their control over
the company and potentially lead to conflicts of interest
between different shareholders.

It is important for companies to carefully assess and
manage these risks when making capital structure deci-
sions. Factors such as the financial strength of the com-
pany, industry dynamics, market conditions and risk toler-
ance should be considered to find the appropriate balance
between debt and equity financing. Seeking professional
advice from financial experts or consultants can also help
reduce these risks. Cost-oriented management of an enter-
prise capital structure focuses on maximizing shareholder
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value by optimizing the combination of debt and equity
financing. Strategies commonly used in cost-oriented capi-
tal structure management are presented below [18].

Optimizing the cost of capital: the primary objective
of cost-oriented capital structure management is to mini-
mize the total cost of capital. This involves determining the
optimal mix of debt and equity that minimizes the weight-
ed average cost of capital (WACC). By analysing the cost
of different financing options and considering factors such
as interest rates, credit ratings and tax implications, com-
panies can aim to achieve the most cost-effective capital
structure. Assessment and balancing of risks: cost-oriented
capital structure management involves assessing and bal-
ancing the risks associated with different sources of financ-
ing. Companies should assess their risk tolerance, industry
dynamics and financial stability to determine the appropri-
ate level of leverage. By carefully analysing and managing
financial risks, companies can find a balance between debt
and equity to optimize their capital structure. Management
of long-term debt: companies seeking cost-oriented man-
agement of their capital structure often focus on maintain-
ing a reasonable level of long-term debt. Long-term debt
usually has lower interest rates than short-term debt and
provides stability in the capital structure. This allows com-
panies to plan long-term investments, reduces refinancing
risks and improves financial flexibility.

Cash flow management: effective cash flow manage-
ment is critical to cost-oriented capital structure manage-
ment. Companies must ensure that their cash flows are
sufficient to cover debt service obligations. By effectively
forecasting and managing cash flows, companies can re-
duce the risks of financial distress and ensure the stability
of their capital structure. Diversification of funding sources:

cost-oriented capital structure management involves di-
versification of funding sources. Excessive reliance on a
single source of financing, such as bank loans or equity is-
suance, can increase risks and limit flexibility. Companies
may explore alternative financing options such as bonds,
convertible securities, mezzanine financing or strategic
partnerships to diversify their capital structure and opti-
mize their financing mix. Regular review and correction.
Capital structure management is not a one-time solution,
but needs to be regularly reviewed and adjusted based on
changing market conditions, business needs and risk pro-
files. Companies should periodically review their capital
structure, taking into account factors such as changes in
interest rates, changes in industry dynamics, growth op-
portunities and the company’s overall financial condition.
It is important to note that the optimal capital struc-
ture is different for each company and depends on factors
specific to the industry, market conditions and the stage of
development of the company. Consultation with financial
experts or advisors who specialize in capital structure man-
agement can provide valuable information and recommen-
dations tailored to a company’s unique circumstances [19].
For most companies, it is critically important to track
strategic directions of development and the formation of
optimal tactical measures for the implementation of strat-
egies. It is important to determine the directions of strate-
gic cost-oriented management of the capital structure of
the enterprise in conditions of instability of the external
environment. The distribution of the goals of cost-orient-
ed management of the capital structure should be ration-
ally carried out according to the following main perspec-
tives: finances, customers, internal processes, training and
growth, long-term development prospects (Table 2).

Table 2. Directions of strategic cost-oriented management
of enterprise capital structure in conditions of external environment instability

Perspective Indicator Goal Method of achievement (initiative)
Autonomy coefficient . . Expansion of sales system
Eaui Y bilit Improving the efficiency of the P Y
quity me;;lgiuvra ity use of equity capital Increase in share of own funds
Finance Cost of production Cost reduction and asset control | Use of advanced types of raw materials, energy carriers
Asset turnover ratio Improving the efficiency of the Reduction of the time of finding funds in receivables
use of current assets
Funding ratio Capital structure optimization |Reduction of accounts payable
Increasing the level of marketing research aimed at
accelerating the promotion of goods from the producer
Return on sales ratio Increase in sales to the consumer (including market research, formation
of the correct pricing policy, organization of effective
Customers advertising, etc.)
Product profitability . . .
ratio Increase in market share Expanding the range of products, ensuring a high level
of customer service
Market share
Share of investments in . Purchase of modern equipment, automation of
. s Use of the latest equipment .
Internal production facilities production
rocesses Land bank area (ha i i . .
p ( ) Increase in enterprise Increasing the enterprise land bank
Return on assets ratio profitability
Staff turnover rate Increasing the _leve_l of employee | Development of motlvat.lon syst.em
motivation Improvement of marketing service
Training and Share of employees Increasing the level of employee | Development of motivation system
growth receiving bonuses motivation Improvement of marketing service
Share of employees with Improving employee In-depth study by management employees and
higher education qualifications specialists of the enterprise of a certain field of activity
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Perspective Indicator

Table 2, Continued

Method of achievement (initiative)

Share of capital
Long-term investment in total Increase in the amount of funds
development invested capital invested in enterprise capital
prospects Amount of reinvested development

profits

Search for investors and identification of possible
reserves of self-financing of strategically important
projects within the enterprise

Source: made by the authors based on [20-21]

The formation of strategy is of great importance for
a company, as it provides direction for achieving its long-
term goals and ensuring its competitive advantage [21].
There are several reasons that emphasize the importance
of strategy formation. Strategy formation determines the
direction and purpose of the company, while the strategy
sets clear goals, outlines the path to their achievement, and
directs the efforts of employees towards a common vision.
A clearly defined strategy ensures that everyone in the or-
ganization is working towards a common goal, promoting

focus, efficiency and coordination. Strategy formation
helps companies identify and use their unique strengths,
resources and opportunities to gain a competitive advan-
tage in the market [15]. Strategy formation plays a crucial
role in resource allocation. It allows companies to deter-
mine how to allocate their limited resources, such as finan-
cial capital, human capital, and time, in the most efficient
and effective manner. A well-designed strategy ensures the
allocation of resources in areas that have the greatest po-
tential to create value and achieve strategic goals (Fig. 3).

Optimization
of liabilities Reduction of -
Capi Structure of capital and the accounts payable .
o apital - - Reduction
3] cost of its attraction
g structure of current
ﬁ . . . . qeas
= optimization Search for optimal o liabilities
. . Finding cheaper
capital price .
. . sources of financing
Increasing efficiency of
capital use
N
Penetration into . Informing
80 Increase in the customers about the
o . new market ! .
2 Expansion enterprise net expansion ofthe . )
7] ; xpansion
= of target income range
& . of the range
= audience
Implementation of
marketing
activities
Update of the
me}llte.rlai End Reducing the Energy saving
= technical base amount of use of L
_g Update of Update of various types of Minimizing
_§ production production resources the use of
2 technologies processes resources
A Introduction Reducing the vol
of resource- e uc1rfl§ fe Zo ume
saving of defects
technologies

Figure 3. Strategic map for the implementation of the strategy of cost-oriented management
of enterprise capital structure in the conditions of external environment instability

Source: made by the authors based on [11; 14; 15; 21]

After the development of the strategic map, the issue
of the optimal discount rate indicator for Ukrainian enter-
prises in the conditions of an unstable external
environment remains uncertain, so the investor independently
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determines the discount rate based on market analysis, the
level of risks and potential opportunities for the develop-
ment of this or that industry. For example, a rate of 12%
is used for projects implemented in areas where there is
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a market and business is developing [17]. The possibility
and feasibility of attracting debt capital to the activities of
the enterprise depends on the value of the cost of capital
indicator. Determining the feasibility of debt capital should
be carried out using the financial leverage effect indicator,
which is calculated using formulas (1; 2).

Financial leverage effect = (1-income tax) x
xROA-wacc) x (Total Debt / Equity) 1)

Total Debt=Short Term Debt + Long Term Debt (2)

Determination of the feasibility of debt capital, and,
as a result, the adoption of such management decisions
should be carried out using the effect of financial leverage.
Constant monitoring of changes in the cost of capital and
its comparison with the profitability of assets is particular-
ly important for Ukrainian enterprises in the conditions of
an increase in the cost of capital. Given the unstable nature
of the development of the Ukrainian economy, it is worth
expecting an increase in the cost of capital for enterprises,
which additionally indicates the expediency of using the
described methodical approach to assessing the cost and
optimizing the capital structure.

The issue of capital structure management is becom-
ing more and more relevant not only for Ukrainian enter-
prises, where the cost of capital remains quite high in re-
cent decades, but also for Western companies, where the
cost of capital is increasing starting from 2020, after the
development of crisis phenomena caused by the pandemic.
The leading countries of the world increase the discount
rates of Central Banks and no longer have the opportunity
to finance business with “cheap” capital [16]. However, it is
worth noting that the accounting rate takes into account
only macroeconomic risks, and it is not worth relying on
it when analysing the cost of capital for Ukrainian enter-
prises. Other methods and approaches to determining the
cost of capital, which were analysed in this work, should
be used. In particular, it has been proven that the correct
determination of the cost of capital through the discount
rate will allow enterprises to more carefully and rational-
ly plan their financial activities. In turn, planning finan-
cial activities today is increasingly implemented through
modelling of business processes. Researchers in the field
of digital economy Y. Ostropolska [4] and M. Graham [16]
share the opinion that business process modelling can be-
come a tool that allows identifying problematic aspects in
enterprise management and forming directions for further
improvement of management systems in general, and find-
ing optimal capital structure in particular. As a result, sim-
ulated business processes can become the basis for further
development and implementation of strategic business
development plans. At the same time, scientists T. Demya-
nenko [2], I. Zhuravlyova [10], L. Ardito [18], who consider
business processes from an economic and financial point
of view, realize that qualitative modelling of business pro-
cesses and their analysis at all levels of detail provides
information about the state of the enterprise as a whole.
And the article supplemented this idea and proved that
the modelling of business processes can become the basis
for building a strategy for the further development of the
enterprise and finding the optimal direction for managing
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the capital structure. Scientific literature [4; 17; 20] also
pays considerable attention to the development of enter-
prise development strategies, however, most researchers
are of the opinion that forming a strategy is worthwhile
for those companies that develop in stable conditions and
have a predictable external environment. However, the ar-
ticle proves that even in the conditions of an unstable ex-
ternal environment, it is possible and necessary to develop
an enterprise development strategy that will allow a more
balanced and quick response to changes in the external en-
vironment, in particular to changes in the cost of capital or
increased risks. In this context, it is also proposed to take
into account the risks of the external environment when
determining the cost of capital and to have some measures
to minimize these risks in the arsenal, which is also detailed
in the process of conducting the research. At the same time,
the approach is innovative, which refers to the orientation
of business processes and strategic development precisely
on the growth of the value of the enterprise, as a strategic
goal of business in the conditions of an unstable external
environment. Representatives of the scientific community,
namely B.L. Dey [7], W.C. Lucato [13], E.R. Banalieva and
C. Dhanaraj [14] also express the opinion that the cost of
capital directly affects the market value of the enterprise,
but the article develops this idea and proves a close con-
nection between the discount rate and the search for the
optimal capital structure.

Determination of the optimal cost and capital struc-
ture for modern Ukrainian enterprises is almost the most
important task, taking into account the instability of the
external environment and the need to accumulate re-
sources to ensure development in turbulent conditions. In
view of this, modeling of business processes related to the
formation and use of capital can become exactly the tool
that can significantly enrich the management processes of
Ukrainian business entities.

o CONCLUSIONS

As a result of the research, it has been proved that the pro-
cesses of managing the cost and capital structure in the
system of cost-oriented management of the enterprise are
combined and enriched through the use of modern tools of
intellectual and financial business processes. At the same
time, the achievement of the common goal of managing
the cost and capital structure, as well as the value of the
enterprise, is the basis for the development and implemen-
tation of the enterprise value management strategy.

It has been proven that business process management
is a set of methods for organizing tasks that are repeat-
ed in the company, based on constant analysis, measure-
ment and optimization of processes. This management
approach has long been used at foreign enterprises, while
for Ukrainian enterprises it is quite new and requires spe-
cial attention. The article builds business processes aimed
at optimizing the capital structure. At the same time, it
has been proven that the simulated business processes can
become the basis for the development and further imple-
mentation of the company’s development strategy. In the
conditions of an unstable external environment and a con-
stant increase in the cost of capital, the strategic priorities
of the development of Ukrainian enterprises are focused
on optimizing the capital structure and reducing the costs
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of its attraction. As a result of the research, it has been
determined that discount rates are a key indicator in the
process of modelling business processes to optimize the
capital structure. Accordingly, a comparison of different
approaches to determining the discount rate is given and
various types of risks that can be included in the calcu-
lation of this indicator are taken into account. The need
for strategic planning of cost-oriented management of the
capital structure of the enterprise in conditions of the ex-
ternal environment instability is also proven, and a stra-
tegic map of the implementation of this process is built,
which allows focusing attention on the main directions of

tactical and strategic development of the enterprise in the
context of managing the capital structure. The use of an
approach based on modelling business processes to man-
age the capital structure will allow taking into account the
current state of the enterprise and its opportunities to at-
tract capital from different sources and at different costs.
The direction of further research for scientists who will be
interested in the issues of modelling business processes
and capital structure management can be to determine
the possibilities of using innovative technologies to man-
age the use of resources, in particular, lean production or
building scenarios for various business processes.
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IHTeneKTyanbHi Ta ¢piHaHcoBI 6i3Hec-Npouecu onTUMiI3auii CTPYKTypu
Ta BaApTOCTi Kanitany B cUCTEeMi BApTIiCHOOPIEHTOBAHOIO yrnpasB/iHHSA

IHHa InniBHa AnekKceeHkKo, CeitTnaHa BanepiiBHa Jleniok, Onbra NMaeniBHa MonTiHiHa

XapKiBCbKMM HaLioOHaNbHMM eKOHOMIYHUM YHiBepCcUTET iMeHi CeMeHa Ky3Heuq
61166, npocn. Hayku, 9A, M. XapkiB, YKpaiHa

AHoranjis. IlepuioyeproBum 3aBIaHHIM [JIsT YKPaiHCbKMUX MiJIPUEMCTB Ha Cy4acCHOMY eTalli iX pO3BUTKY € po3pobka
Ta peasisallis Ai€eBMX MexXaHi3MiB MiABUINEHHS HOOPOOYTY BIACHUKIB, IPU I[bOMY, abM MigIPUEMCTBO Majl0O 3MOTY
HapOoIIyBaTH CBOIO PUHKOBY BapTiCTh, TIOMY HEOOXiTHO peTeNbHO CTiIKyBaTH 3a GizHec-TpoliecaMu, IO MPUCYTHI Ha
MTiAMTPUEMCTBI Ta BXKMBATHU 3aX0MiB IS iX ONTMMi3allii Ta migBuineHHs e(peKTUBHOCTI. MeTo po60TH 6yJ10 y3araJbHEHHS
TEOPETUKO-METOJOOTiUHMX aCIeKTiB BUKOPUCTAHHS iHTeNeKTyaJbHO-(DiHAHCOBMX Oi3HeC-NpOLeciB IJiS IOIIYKY
ONTUMAIbHOI CTPYKTYpM KamiTaay 3a KpuTepieM Makcumisalii pMHKOBOI BapTocTi 6i3Hecy. BukopucTaHO MeTonu
aHasIi3y Ta CMHTe3y [JIs1 BU3HAUeHHS ONTMMAaJIbHOrO MigX04y N0 BM3HAUeHHS BapTOCTi KaliTanry MiAIpueMCTBa, METOL
CTPYKTYPHO-(YHKI[iOHATHHOTO MOZETIOBAHHS 6i3HeC-TIpoleciB /Il BU3HAUEHHS CTPYKTYPU KarliTaay MiANpUEMCTBA, a
TaKOX MeTO[I cucTeMaTu3aliii ayst popmyBaHHs cep 3actocyBanHs mogeni CAPM. ITo6ymoBaHO KIIIOUOBi-6i3Hec mpoliecu,
XapaKTepHi /I CydacHUX YKPaiHChKMX IMiAMPUEMCTB, Ta PO3pO6IEHO HAPSIMM CTPATETiYHOTO BapPTiCHOOPiEHTOBAHOTO
YIIPaBJIiHHS CTPYKTYPOIO KarliTaly MiAIpUEMCTBA B yMOBaX HECTabi/IbHOCTI 30BHILITHBOTO CepeOBUIIA, SIKi MOXKYTb OYTH
BMKOPUCTAHHI B IPAKTUYHIN AiSUIbHOCTI MiATIPUEMCTB IS MigBUIeHHS edeKTUBHOCTI ix dyHKIioHyBaHHS. [loegHAHO
MOJIe/TIoBaHHs 6i3Hec-mpoIieciB i3 po3po6KO0 Ha OCHOBI iX aHasi3y HANPSIMiB CTPATEriyHOTO BapTiCHOOPiEHTOBAHOTO
VIOpaBIiHHS CTPYKTYpOIO KamiTaysly MiANpueMCcTBAa. BMKOpPUCTaHHSI TiAXOmy A0 MOIENIOBaHHS Gi3Hec-mpoleciB
YKpaiHChKMMM IiAIPUEMCTBAMM MOXKE TO3BOIUTHU IIJIaHyBaTH (QiHAHCOBY MisUIbHICTh MiAIPMEMCTBA 3 BMCOKOIO TOUHICTIO
Ta BPaxXOBYBATH SIK CTPATETiuHi, TaKk i TAKTUYHI aCMeKTU PO3BUTKY Gi3Hecy, 3BasKalouy Ha HeCTAGiIbHICTb 30BHIIIHBOTO
cepefoBUILA T BUCOKY BapTiCTh 3a/TyYeHHs KariTary. Pe3ynbTaT TOCTiIsKeHHSI MOXKYTb 6y TI KOPUCHUMM J1sT PiHAHCOBUX
aQHaTITUKIB Ta KepiBHUKIB MiJMPUEMCTB Pi3HMX popMa BIACHOCTI, 8 TAKOK JJIs1 TOTeHLi/IHMX iHBeCTOPIB, SIKi pO3I/ISIAAIOTh
MOXKIMBOCTI BKJIaJJaHHSI KOIITIB B IeBHMIT Gi3HeC Ta OpieHTOBaHi Ha yXBaJIeHHS YITPAaBIiHCbKMX PillleHb Ha OCHOBI aHaJTi3y
6i3Hec-mporiecis

KnrouoBi c1oBa: cTaBKa IOVCKOHTYBaHHS, 6e3pM3MKOBa BifICOTKOBAa CTaBKa, IpeMisl 3a pU3UK, CTpaTeTisl, pO3BUTOK,
iHBeCTyBaHHS
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