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Abstract

The trend of recent years is a decrease in the level of total energy consumption. Along with this, there is a permanent
increase in the cost of energy, which affects the well-being of the population. In such circumstances, the urgent task is to
ensure the investment attractiveness of fuel and energy companies.

The study aims at the development and implementation of an integrated approach to assessing the investment attrac-
tiveness of enterprises. To achieve this goal, the study solves the following tasks: determination of the investment attractive-
ness of fuel and energy enterprises; formation of directions for the development of an integrated approach to assessing the
investment attractiveness of fuel and energy enterprises; implementation of an integrated approach to assessing the investment
attractiveness of fuel and energy enterprises; development of directions for increasing investment attractiveness based on the
application of the results of its assessment.

Econometric modeling tools are used to form a quantitative basis for decision-making. Causal relationships have been
established between the factors influencing the investment attractiveness of enterprises with the use of econometric tools.

As a result of the study, it was proposed to determine the investment attractiveness of fuel and energy enterprises, as
well as a reasonably integrated approach to assessing its level. The directions for increasing the investment attractiveness of
fuel and energy enterprises are proposed. Ways to improve information and analytical support for determining the investment

attractiveness of fuel and energy enterprises are identified.
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Introduction

The increase in the efficiency enterprises opera-
tion in current business conditions, characterized by
controversial processes in the economy, the negative
influence of external and internal factors, a decrease
in the pace of development of business entities, is of
particular importance. The fuel and energy of compa-
nies provide the development of enterprises of other
spheres of economy and influence the functioning of
the state. Besides, the fuel and energy sector affects
its social policies and security aspects.

The trend of recent years is a decrease in the level
of total energy consumption. Along with this, there
is a permanent increase in the cost of energy, which
affects the well-being of the population. In such cir-
cumstances, the urgent task is to ensure the invest-
ment attractiveness of fuel and energy companies. To
solve the presented problems, a quantitative basis for
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decision-making is formed on the basis of the use of
econometric tools.

Materials and methods

The problems of formation of investment attractive-
ness of enterprises are investigated in: I. Gvozdetska [1],
V. Hunko [2], M. Zinyuk [3], L. Leonova et al. [4],
M. Lysenko [5], K. Mamonov et al. [6], A. Meshkov [7],
S. Pankov [8], M. Stirsky [9], O. Trydid and K. Orye-
khova [10], S. Yukhymchuk and S. Suprun [11]. However,
the issues of determining and forming the investment at-
tractiveness, considering the specifics of the functioning
of fuel and energy enterprises and based on a quantitative
appraisal basis, remain complexly unresolved.

Materials for carrying out the research are theoreti-
cal and methodological approaches to the determination
and evaluation of investment attractiveness of fuel and
energy enterprises, appropriate regulatory and legal sup-
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port. Research methods are systematization and genera-
lization (to form a theoretical basis for determining and
evaluating the investment attractiveness of enterprises); in-
tegral method (for estimation of investment attractiveness
of fuel and energy enterprises); expert assessments and
analytical methods (to determine local indicators); hie-
rarchy method (to evaluate weights that reflect the impact
of systemic indicators on the integral factor of investment
attractiveness of fuel and energy enterprises).

The study aims at the development and implementa-
tion of an integrated approach to assessing the investment
attractiveness of fuel and energy enterprises. To achieve
this goal, the study solves the following tasks:

+ determination of the investment attractiveness of
fuel and energy enterprises;

 formation of directions for the development of an
integrated approach to assessing the investment attractive-
ness of fuel and energy enterprises;

+ implementation of an integrated approach to as-
sessing the investment attractiveness of fuel and energy
enterprises;

» development of directions for increasing invest-
ment attractiveness based on the application of the results
of its assessment.

To determine the influence of different factors on
the investment attractiveness of enterprises, econometric
tools are used as a set of modern methods and models
of quantitative assessment.

Results

Considering the indicators, which form the invest-
ment attractiveness of fuel and energy enterprises, a gene-
ralized model for assessing the integral indicator has been
developed:

Lipp = ZHkvi*]i’ M
i=1

where [,-,,,, — is the integrated indicator of the investment
attractiveness of fuel and energy enterprises, rel. units;
k ,— are the weight coefficients characterizing the values
of indicators forming the investment attractiveness,
rel. units; /,— are the indicators forming investment
attractiveness, rel. units; / — is the indicator number;
n — is the number of indicators.

The assessment of local indicators that form
investment attractiveness is carried out using analytical
and expert analysis methods with the formulas of the
arithmetic mean and geometric mean. The assessment
of integrated indicators, which form the investment
attractiveness of fuel and energy enterprises, is carried
out based on the proposed models using local indicators
and ranking coefficients.

For indicators when the assessment was carried
out based on the application of the expert assessment
method, concordance coefficients are applied with the
determination of the following: deviations of the sum
of ranks from their average amount; the number of
parameters and observations; the sum of ranks; rank

values; the number of related ranks in the group;
related rank groups; the number of groups of related
ranks.

The determination of weight coefficients
characterizing the values of indicators, as well as
their mutual influence in the system for assessing the
investment attractiveness of fuel and energy enterprises,
is carried out based on the hierarchy analysis method
developed by T. Saati. This method consists of
decomposing the problem into simpler components
with the definition of pairwise comparisons and a
phased assessment of priorities and components.

In general, the model for determining the weights
for the indicators, which determine the investment
attractiveness of fuel and energy companies, is as

follows:
V..
k,=—"% . ()

vi n
Zi:lV”

The next step in forming an integrated approach
to assessing the investment attractiveness of fuel and
energy companies is to determine the appropriate
integrated criterion. Its values vary from 0 to 9 and
characterize the levels of investment attractiveness.
Based on the results of determining the integrated
criterion of investment attractiveness of fuel and energy
enterprises, the methodological recommendations are
developed for its increase, and the directions for
improving the information and analytical support for
investment attractiveness are justified. Summarizing the
above, a scheme for the formation of an integrated
approach to assessing the investment attractiveness of
fuel and energy enterprises is proposed (Fig. 1).

Thus, to improve information and analytical
support, an integrated approach to assessing the
investment attractiveness of fuel and energy enterprises
was proposed, based on a set of interrelated stages
and the application of analytical, financial analysis,
expert evaluation, and hierarchy analysis methods,
which allowed to determine methodological tools for
increasing the investment attractiveness.

As a result of the weighting coefficient assessment,
it was determined that at energy enterprises, the most
significant influence on investment attractiveness is
carried out by an integrated indicator that identifies
the property status, liquidity, financial stability,
business activity, and profitability. Besides, it should be
pointed out that a generalizing indicator determining
spatial characteristics and an integral indicator of the
investment state of fuel and energy enterprises are
essential in the formation of investment attractiveness.

The models for assessing the integral indicator of
investment attractiveness of fuel and energy enterprises
based on certain weighting factors have been developed:

PJSC “Kyivoblenergo™:

1, =0.332% [ +0.15% 1, +0.167* I; +

3
10.194% 1, +0.116* 5 +0.04* I, )
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1. Formation of an information basis for assessing the investment attractiveness of fuel and energy
enterprises

&

2. Determination of indicators that form the investment attractiveness of fuel and energy enterprises

@

3. Building a model for assessing the integral indicator of investment attractiveness

&

4. Assessment of local indicators that form investment attractiveness

-

5. Development and application of local models to measure investment attractiveness

@

6. Determination of rank coefficients, characterizing the impact of indicators on the integrated criterion

&

7. Assessment of integrated indicators that form investment attractiveness

(

8. The use of concordance cofficients to determine the consistency of expert opinions regarding local
indicators that form integral criteria for investment attractiveness

. 2.
é.[mz -(n3—n)—m-z;':1Ti]

&

14
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.
E Vi
i=1

9. Determination of weighting coefficients: k,; =

~

10. Assessment of integral indicator of investment attractiveness

~

11. Development of guidelines for the growth of investment attractiveness of fuel and energy
enterprises

Fig. 1. Scheme for the formation of an integrated approach to assessing the investment attractiveness
of fuel and energy enterprises

JSC “Kharkivoblenergo”: PJSC “Chernihivoblenergo™:
L, =0329*1,+0.11* 1, +0.215* [; + @ Iipp =0.352*%1; +0.08*1, +0.184* [, + @
+0.198%1, +0.103* [5 +0.045* I, +0.188%1, +0.09* [ +0.11* I.
The proposed models and the values of investment
PJSC “EC Odesaoblenergo™: attractiveness indicators made it possible to determine
the corresponding integrated criterion (Table 1).
_ * * *
Ly =0299%1 +0.12% 1, +0.19% 5 + ®) As a result of assessing the integrated indicator
+0.219% 7, +0.121*% 15 +0.054* I, of the investment attractiveness of fuel and energy
enterprises, it was determined that the highest value
PJSC “Lvivoblenergo”: was observed at PJSC “EC Odesaoblenergo”, which
I, —0.321% 1, +0.08% 1, +0.238* [; + is due to the growth in the financial condition of the

(6) enterprise, and the advantages in locating its facilities.

+0.209% 1, +0.077* 15 +0.074* I, The lowest value of the integral indicator was observed

Ykpaiucokuii memponoeiunuii ucyprnan, 2020, Ne 4, 57-63 59



Econometric modeling of investment attractiveness of enterprises

Table 1

The assessment results of an integrated indicator of investment attractiveness, rel. units (developed by the author)

. The values of the indicator Integrated
Enterprises L
I, 1, I, 1, I I, indicator [ipp

PJSC “Kyivoblenergo” 1.12 0.19 0.69 0.04 0.16 0.03 2.23
JSC “Kharkivoblenergo” 1.46 0.14 0.59 0.04 0.15 0.04 2.42
PJSC “EC Odesaoblenergo” 2.08 0.15 0.47 0.05 0.15 0.04 2.93
PJSC “Lvivoblenergo” 1.89 0.1 0.68 0.05 0.09 0.06 2.87
PJSC “Chernihivoblenergo” 0.82 0.1 0.27 0.04 0.1 0.09 1.42

at PJSC “Chernihivoblenergo”, which is due to a de-
crease in financial condition. In general, all fuel and
energy enterprises have a relatively high level of invest-
ment attractiveness.

Discussions

This part is based on the results of the assess-
ment of investment attractiveness of enterprises, its
econometric modeling for the formation of quantita-
tive information with appropriate accuracy and relia-
bility and the development of a system for measuring
the processes occurring in production and economic
systems. This allowed to improve the system of metro-
logical research to assess the investment attractiveness
of construction companies.

According to the results of the study, the causal
links between the factors influencing the investment at-
tractiveness of enterprises with the use of econometric
tools. The results of econometric modeling of factors
influencing the investment attractiveness of enterprises
are presented in Table 2.

As a result of modeling it is established that the
generalizing factor that characterizes property condi-
tion, liquidity, financial stability, business activity,
profitability by 91.1% causes changes of an integral

indicator of investment attractiveness of the enterprises
of a fuel and energy complex. A linear relationship
has been established between the presented indicators.
Thus, it is determined that the indicators of property
status, liquidity, financial stability, business activity and
profitability mostly determine the formation and use of
investment attractiveness of fuel and energy companies.
Therefore, the areas of improvement of information
and analytical support are characterized by focusing
on changes in property status, in the field of liquidity,
financial stability, business activity, profitability. More-
over, this will form the basis and identify opportunities
for sound management decisions.

Based on the study of the influence of the ge-
neralizing factor that determines the level of safety on
the integrated indicator of investment attractiveness of
fuel and energy enterprises, a low level of influence of
the independent variable on the system indicator has
been established. Unfortunately, in modern conditions,
investment attractiveness largely does not depend on
security trends and features. This reduces opportuni-
ties and creates conditions for unreasonable influence
of different groups of stakeholders on fuel and energy
companies and their investment attractiveness. There-
fore, in modern conditions, the development of direc-

Table 2

The results of econometric modeling of factors influencing the investment attractiveness of enterprises, rel. from
(developed by the author)

Factors Econometric models Coefﬁc.lent' of
determination
The generalizing factor that characterizes the
property status, liquidity, financial stability, y=1113*x+0.733 R*=0.911
business activity, profitability
The generalizing factor that determines the level = —240.31* x> + 71.092 * x — 2.575 R2=021
of safety
The generahzlqg factor that. d.etermmes the Y= —17.76 % x> + 19.377 * x — 2.476 R2=0.754
spatial characteristics
The general%zmg factor that glllaractenzes the ) =87.667*x + 1483 R =0.62
investment condition
The gene.rahzmg fact‘or that determines the = 554.45% ' — 133.89 * x + 9.944 R2=0.131
investment infrastructure
The generalizing factor that characterizes
the features of the functioning of the fuel and y=-—1160.9 * x* + 125.82 *x — 0.5 R?*=0.913
energy complex

60 Ukrainian Metrological Journal, 2020, No 4, 57-63



K. Mamonov, V. Velychko, E. Grytskov, S. Haidenko, V. Prasol, Abolhacanzad Alireza

tions and improvement of information and analytical
support aimed at the formation of security procedures
and actions becomes especially important.

At a significant level is influenced by the genera-
lizing factor that determines the spatial characteristics
of the integrated indicator of investment attractiveness
of the fuel and energy sector. This is due to the fact
that the formation of investment attractiveness largely
depends on the location of fuel and energy enterprises.

It should be noted that the influence of the sys-
temic factor of the investment status on the integrated
indicator of investment attractiveness of the fuel and
energy complex is characterized by a linear indirect
relationship. The growth of the system factor by 62%
causes an increase in the integrated indicator and vice
versa. As a result of modeling the generalizing factor
that determines the investment infrastructure on the
integrated indicator of investment attractiveness of the
fuel and energy complex is characterized by low non-
linear impact. This is due to the underdevelopment of
investment infrastructure, which negatively affects the
functioning of fuel and energy companies.

The features of functioning of fuel and energy
enterprises at a high level determine the formation
of their investment attractiveness. Moreover, with the
growth of information and analytical support of fuel
and energy enterprises, their investment attractiveness
will increase to the appropriate level, then there is
a reduction. This is due to the need for security mea-
sures to control the formation and use of information
and analytical support.

Conclusions

It is proposed to implement directions for fur-
ther strengthening the financial condition of fuel and
energy enterprises by increasing indicators of property
status, liquidity, financial stability, business activity,
and profitability. Along with specific areas, it is pro-

posed to improve information and analytical support
to increase the investment attractiveness of fuel and
energy enterprises by the following: the creation of a
center for information and analytical support of in-
vestment activity, the functioning of which increases
the level of communication between investors and fuel
and energy enterprises, which are the main actors in
the investment process, and which in turn leads to in-
creased investment activity within the fuel and energy
complex; the introduction of a hierarchical system of
indicators for the integrated assessment of the invest-
ment attractiveness of fuel and energy enterprises, the
use of which is proposed to be published using a spe-
cialized electronic resource (website), which will allow
investors to increase the level of validity of manage-
ment decisions on the choice of enterprises that act
as investment objects.

For the formation of information and analytical
support, a methodological approach to the express as-
sessment of the activity of fuel and energy enterprises is
implemented, which provides for the creation of groups
of such enterprises depending on the results of de-
termining indicators reflecting the use of their assets
and financial position; allows to identify enterprises
with the best, average and worst indicators, followed
by their ranking using the value of the average serial
number of the group; allows using the results of the
express evaluation of the activity of fuel and energy
enterprises as an additional criterion for the distribu-
tion of investment funds.

An important area of improvement of informa-
tion and analytical support for the formation of invest-
ment attractiveness and decision-making is to establish
causal links between systemic factors and the integrated
indicator of investment attractiveness through the use
of econometric modeling tools. This has improved the
system of metrological measurements of investment at-
tractiveness of economic entities.

ExoHOMeTpHYHE MOJETIOBAHHS iHBECTHIIIMHOI
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AHoTanjis

TenaeH1isT ocTaHHIX POKIB — 3HMXXEHHSI PiBHSI 3arajlbHOro0 eHeprocrnoXxuBaHHs. [Topsn i3 UM BinOyBa€eTbCs MOCTiiiHE
301IbLIIEHHST BApTOCTI €HEeprii, 1110 MO3HAYaeThCs HAa N0OpOOYTI HaceleHHs. B Takux yMoBax akTyalbHUM 3aBIAaHHSM € 3a-
Oe3rneyeHHsl iIHBeCTULIIMHOI MPUBAa0OIMBOCTI MAJIMBHO-EHEPIeTUYHUX KOMIIAHI.

MeTto1o nociimkeHHs € po3poOKa Ta BIPOBAIKEHHS iHTErPaIbHOIO MiAXOLY 10 OUIHKM iHBECTULIITHOI MPUBaOIMBOCTI
mianpuemctBa. Jis JOCSITHEHHS L€l METU B OOCHIIKEHHI BUPILIYIOTbCS TaKi 3aBIaHHs: BU3HAUEHHS iHBECTUILIMHOI Mpu-
BaOJIMBOCTI MiANPUEMCTB MAJIMBHO-EHEPTETUYHOTO KOMILIEKCY; (DOPMYBaHHSI HAMpPsIMKiB PO3BUTKY iHTErpajibHOTO ITiAXO1y
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JIO OLIIHKM iHBECTULIMHOI MPUBAOJIUBOCTI MiAMPUEMCTB MaJUBHO-EHEPIeTUUHOTO KOMILJIEKCY; BIIPOBAIKEHHS iHTErPaIbHOTO
Miaxomy M0 OLIIHKK iHBECTUIIIHOI MPUBAOJIMBOCTI MiAMPUEMCTB MATMBHO-EHEPTETUYHOTO KOMIUIEKCY; PO3pOOKa HAMPSIMKIB
MiABUILEHHS] iIHBECTULIMHOI MPHUBAOJIMBOCTI Ha OCHOBI 3aCTOCYBAaHHS PE3yJIbTATiB il OLIIHKU.

V pesysbrarti A0CTiIKEeHHs OyJ10 3aMPONOHOBAHO BU3HAYUTH iHBECTUIIiIHY MPUBAOIUBICTD MiAITPUEMCTB MaJTUBHO-EHEP-
TETUYHOTO KOMIUIEKCY, a TaKOX IHTerpaJbHUI MiaXia A0 OuiHKM ii piBHA. [TpomoHyeThes peajizyBaTh HaIlpssMU BiTHOCHO
MOJAJIBIIOTO 3MillTHEHHSI (DIHAHCOBOTO CTaHY MAJMBHO-EHEPTreTUYHUX MiNMPUEMCTB LIISIXOM MiABUIIEHHS TOKA3HUKIB CTaHYy
BJIACHOCTI, JIIKBiIHOCTi, (piHAHCOBOI CTaOLILHOCTI, AiJIOBOI aKTMBHOCTI Ta PEeHTA0EIbHOCTI.

3anponoHOBAHO HAMPSIMU MiABUILIEHHS iHBECTUULIMHOI MPUBAOIUBOCTI MiAMPUEMCTB NAIMBHO-CHEPTETUYHOTO KOMII-
Jiekcy. BusHayeHO 1UISIXM BAOCKOHAJEHHS iH(MOpMaliliHO-aHAIITUYHOIO 3a0e3MeYeHHs] BU3HAYEHHS iHBECTULIIMHOI TpU-
BaOJIMBOCTI MiATIPUEMCTB MAJIIMBHO-EHEPTETUIHOTO KOMILIEKCY.

BaxnuBuM HanpsiMOM YIOCKOHaJEHHs iH(GopMalLilfiHO-aHAITUYHOTO 3a0e3reueHHsT (popMyBaHHSI iHBECTULIIITHOI Mpu-
BaOJIMBOCTI Ta TMPUIHATTS PIillleHb € BCTAHOBIEHHS MPUIMHHO-HACTIAKOBUX 3B’SI3KiB MK CUCTEMHUMU YMHHUKAMU Ta
iHTerpaJbHUM MOKa3HUKOM iHBECTMLIMHOI MPUBAOIMBOCTI ILISIXOM 3aCTOCYBaHHSI iHCTPYMEHTIB €KOHOMETPUYHOIO MOje-
JIIOBAHHS SIK Cy4YaCHUX METOMIB i Mojesiell KUIbKiCHOI OLIIHKU.

KiiouoBi cj10Ba: eKoHOMETpUUYHE MOJIEIIOBAHHS; IHBECTULIIMHA MPUBAOIUBICTD IMiAMPUEMCTBA; MAJIMBHO-EHEPTeTUYHUI
KOMILJIEKC; iHTeTpaJIbHUI MiAXil; OliHKa; iHhopMaliiHO-aHATITUYHE 3a0e3MeUeHHS.
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AHHOTaIMS

Lenbio nccenoBaHus SBISETCS pa3pabOTKa M BHEAPEHUE MHTETPAIBHOTO TOIX0Aa K OLICHKE MWHBECTULIMOHHON TMpH-
BJIEKATEJIBHOCTU Mpeanpusatus. s JOCTYKEHMsI 3TOM 1M B MCCIEAOBAHMM PEIIaloTCsl CIICAYIOIIMe 3afadu: OIpenesie-
HUE MHBECTULMOHHON IPHUBJIEKATEIbHOCTH IPENNPUITHI TOIUIMBHO-OHEPreTUYECKOIO KOMIUIEKCA; (hOPMUPOBAHME Ha-
MpaBJIeHUIl pa3BUTUSI KOMIUIEKCHOTO TOAX0Ja K OLIEHKE WHBECTULIMOHHOM MPUBIEKATEIbHOCTU MPEANPUSTUIN TOMIMBHO-
DHEPreTUYECKOT0 KOMILIEKCA, BHEAPEHHE KOMIUIEKCHOIO IIOOXOJa K OLIEHKE WHBECTULIMOHHOM ITPUBJIEKATEIbHOCTU
MPEANPUATHII TOIIMBHO-OHEPIeTUUECKOTO KOMITIEKCa; pa3paboTKa HaIpaBJCHUI MOBBIIIEHUSI WHBECTULIMOHHON MpUBIIe-
KaTeJbHOCTUA HA OCHOBE NPUMEHEHMS Pe3y/IbTaTOB e¢ OLEHKU. B pesynbrare uccienoBaHus ObLIO IIPEIIOXEHO OIpPeaeInTh
WHBECTULIMOHHYIO MPUBIIEKATEIBHOCTD MPEANPUSTHII TOTUTMBHO-9HEPIETUYECKOTO KOMITJIEKCa, a TaKXKe MHTEIrPUPOBAHHBII
MOAXOMI K OLIEHKe ee ypoBHsI. IIpemioxeHbl HampaBieHUsI MOBBIIICHNSI MHBECTULIMOHHOM MPUBICKATEIBHOCTHU IIPEAIIPHUSI-
THUI TOIUTMBHO-3HEPTETUYECKOTO KOoMITIeKca. OTMpenesieHbl MyTH COBEPIICHCTBOBAHUS WH(MOPMALIMOHHO-aHATUTUIECKOTO
obecIieyeHus: OIpeae/ieHls] MHBECTULIMOHHOM MPUBIEKATEIbHOCTU MPEANPUITHI TOILIMBHO-3HEPreTUYECKOro KOMILIEKCA.

BaxkxHbIM HampaBJIeHUEM COBEPIICHCTBOBAHUS MH(MOPMAIIMOHHO-aHAJUTUYECKOTO obecriedeHus] (popMUpPOBaHUS WH-
BECTULIMOHHOM MPUBIEKATEIBHOCTU U MIPUHSITUSI PELICHUIA SIBJISICTCS] YCTAHOBICHNE IPUIMHHO-CICICTBEHHBIX CBSI3eil MeX-
NIy CHCTEMHBIMHM (pakTOpaMyd M MHTErPaIbHBIM IIOKa3aTejJeM WMHBECTULIMOHHON IIPUBIIEKATEIbHOCTU ITyTEM IPUMEHEHMS
MHCTPYMEHTOB 3KOHOMETPUYECKOIO MOIESIMPOBAHUS KaK COBPEMEHHBIX METOMOB M MOJIe/ell KOJIMYECTBEHHOM OLICHKMU.

KirouyeBble cioBa: 3KOHOMETPHUYECKOEC MOACIUPOBAHUEC; UHBECTULITMOHHAA MPUBJICKATCIbHOCTD IMPEANTPUATUSA; TOIIJIMBHO-
E)Hepl"CTI/I'-ICCKI/Iﬁ KOMIIJIEKC; I/IHTSFpaJII)HI)IfI TI0JIX0/I; OLICHKA, I/IH(I)OpMaHI/IOHHO-aHaJ'[I/ITI/I‘lCCKOC obecreyeHue.
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