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ЕКОНОМІЧНІ АСПЕКТИ МЕТРОЛОГІЇ  
ТА ЕКОНОМЕТРИКА

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 

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:

  I k Iipp
i

n

vi i= ∏
=
∑
1

,   (1)

where Iipp – is the integrated indicator of the investment 
attractiveness of fuel and energy enterprises, rel. units;   
kvi – are the weight coefficients characterizing the values 
of indicators forming the investment attractiveness, 
rel. units; Ii – are the indicators forming investment 
attractiveness, rel. units; i – 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:
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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”:
  I I I I

I I I
ipp = + + +

+ + +

* . * . *

. * . * . *

0 332 0 15 0 167

0 194 0 116 0 04
1 2 3

4 5 6 ,,

  
   (3)
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Fig.  1.  Scheme  for  the  formation  of  an  integrated  approach  to  assessing  the  investment  attractiveness   
of  fuel  and  energy  enterprises

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 

9. Determination of weighting coefficients:     

10. Assessment of integral indicator of investment attractiveness 

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

JSC “Kharkivoblenergo”:

 
I I I I

I I I
ipp = + + +

+ + +

* . * . *

. * . * . *

0 329 0 11 0 215

0 198 0 103 0 045
1 2 3

4 5 66

 (4)

PJSC “EC Odesaoblenergo”:

 I I I I

I I I
ipp = + + +

+ + +

* . * . *

. * . * . *

0 299 0 12 0 19

0 219 0 121 0 054
1 2 3

4 5 6 ,,
 (5)

PJSC “Lvivoblenergo”:

 
I I I I

I I I
ipp = + + +

+ + +

* . * . *

. * . * . *

0 321 0 08 0 238

0 209 0 077 0 074
1 2 3

4 5 66 ,
 (6)

PJSC “Chernihivoblenergo”:

 
I I I I

I I I
ipp = + + +

+ + +

* . * . *

. * . * . * .

0 352 0 08 0 184

0 188 0 09 0 11
1 2 3

4 5 6
 (7)

The proposed models and the values of investment 
attractiveness indicators made it possible to determine 
the corresponding integrated criterion (Table 1).

As a result of assessing the integrated indicator 
of the investment attractiveness of fuel and energy 
enterprises, it was determined that the highest value 
was observed at PJSC “EC Odesaoblenergo”, which 
is due to the growth in the financial condition of the 
enterprise, and the advantages in locating its facilities. 
The lowest value of the integral indicator was observed 
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at PJSC “Chernihіvоblenergo”, 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-

Enterprises
The values of the indicator Integrated 

indicator IippI1 I2 I3 I4 I5 I6

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

Table 1

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

Table 2
The results of econometric modeling of factors influencing the investment attractiveness of enterprises, rel. from 

(developed by the author)

Factors Econometric models Coefficient of 
determination

The generalizing factor that characterizes the 
property status, liquidity, financial stability, 

business activity, profitability
y = 1.113 * x + 0.733 R 2 = 0.911

The generalizing factor that determines the level 
of safety y = ‒240.31 * x 2 + 71.092 * x – 2.575 R 2 = 0.21

The generalizing factor that determines the 
spatial characteristics y = ‒17.76 * x 2 + 19.377 * x – 2.476 R 2 = 0.754

The generalizing factor that characterizes the 
investment condition y = 87.667 * x + 1.483 R 2 = 0.62

The generalizing factor that determines the 
investment infrastructure y = 554.45 * x2 – 133.89 * x + 9.944 R 2 = 0.131

The generalizing factor that characterizes 
the features of the functioning of the fuel and 

energy complex
y = ‒1160.9 * x2 + 125.82 * x – 0.5 R 2 = 0.913
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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.
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Анотація
Тенденція останніх років – зниження рівня загального енергоспоживання. Поряд із цим відбувається постійне 

збільшення вартості енергії, що позначається на добробуті населення. В таких умовах актуальним завданням є за-
безпечення інвестиційної привабливості паливно-енергетичних компаній.

Метою дослідження є розробка та впровадження інтегрального підходу до оцінки інвестиційної привабливості 
підприємства. Для досягнення цієї мети в дослідженні вирішуються такі завдання: визначення інвестиційної при-
вабливості підприємств паливно-енергетичного комплексу; формування напрямків розвитку інтегрального підходу 
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підходу до оцінки інвестиційної привабливості підприємств паливно-енергетичного комплексу; розробка напрямків 
підвищення інвестиційної привабливості на основі застосування результатів її оцінки.

У результаті дослідження було запропоновано визначити інвестиційну привабливість підприємств паливно-енер-
гетичного комплексу, а також інтегральний підхід до оцінки її рівня. Пропонується реалізувати напрями відносно 
подальшого зміцнення фінансового стану паливно-енергетичних підприємств шляхом підвищення показників стану 
власності, ліквідності, фінансової стабільності, ділової активності та рентабельності.

Запропоновано напрями підвищення інвестиційної привабливості підприємств паливно-енергетичного комп-
лексу. Визначено шляхи вдосконалення інформаційно-аналітичного забезпечення визначення інвестиційної при-
вабливості підприємств паливно-енергетичного комплексу. 

Важливим напрямом удосконалення інформаційно-аналітичного забезпечення формування інвестиційної при-
вабливості та прийняття рішень є встановлення причинно-наслідкових зв’язків між системними чинниками та 
інтегральним показником інвестиційної привабливості шляхом застосування інструментів економетричного моде-
лювання як сучасних методів і моделей кількісної оцінки.

Ключові слова: економетричне моделювання; інвестиційна привабливість підприємства; паливно-енергетичний 
комплекс; інтегральний підхід; оцінка; інформаційно-аналітичне забезпечення. 
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Аннотация
Целью исследования является разработка и внедрение интегрального подхода к оценке инвестиционной при-

влекательности предприятия. Для достижения этой цели в исследовании решаются следующие задачи: определе-
ние инвестиционной привлекательности предприятий топливно-энергетического комплекса; формирование на-
правлений развития комплексного подхода к оценке инвестиционной привлекательности предприятий топливно-
энергетического комплекса; внедрение комплексного подхода к оценке инвестиционной привлекательности 
предприятий топливно-энергетического комплекса; разработка направлений повышения инвестиционной привле-
кательности на основе применения результатов ее оценки. В результате исследования было предложено определить 
инвестиционную привлекательность предприятий топливно-энергетического комплекса, а также интегрированный 
подход к оценке ее уровня. Предложены направления повышения инвестиционной привлекательности предприя-
тий топливно-энергетического комплекса. Определены пути совершенствования информационно-аналитического 
обеспечения определения инвестиционной привлекательности предприятий топливно-энергетического комплекса.

Важным направлением совершенствования информационно-аналитического обеспечения формирования ин-
вестиционной привлекательности и принятия решений является установление причинно-следственных связей меж-
ду системными факторами и интегральным показателем инвестиционной привлекательности путем применения 
инструментов эконометрического моделирования как современных методов и моделей количественной оценки.

Ключевые слова: эконометрическое моделирование; инвестиционная привлекательность предприятия; топливно-
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