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Purpose. Formation of theoretical and methodological approaches to structuring information provision and assessing its sig-
nificance for achieving energy-saving economic development of enterprises.

Methodology. In the research process, the following methods were used: economic-mathematical modeling, grouping, gener-
alization, system analysis, etc.

Findings. The conditions under which energy-saving economic development takes place at enterprises have been formalized.
Methodological principles of quantitative and qualitative assessment of the level of such development are proposed. The array of
information necessary for managing the energy-saving economic development of enterprises is structured. Based on a sample of
150 Ukrainian enterprises that consume natural gas, the level of energy-saving economic development is assessed. The importance
of information management of this development is substantiated.

Originality. The methods for grouping the types of economic development of the enterprise by highlighting a new classification
characteristic, namely: the nature of the relationship between the change in the value of a certain financial and economic result of
the enterprise’s activity and the change in its consumption of a certain type (types) of energy resources, have gained further devel-
opment. Methodological principles for assessing the impact of the quality of information support on the performance of enter-
prises have been improved through the substantiation of the approach, which determines the impact of the completeness of infor-
mation support for the management of energy-saving economic development of enterprises on its level. An approach to structuring
an array of information for managing energy-saving economic development of enterprises is proposed, which, unlike the existing
ones, involves taking into account the hierarchical nature of the array of data.

Practical value. The obtained results can be used by enterprises when evaluating the dynamics of their economic results in
comparison with changes in the amount of consumption of energy resources and when forming information support for the man-

agement of energy-saving economic development.
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Introduction. Currently, one of the main tasks facing the
economies of many countries of the world is to reduce their
consumption of non-renewable energy resources, primarily
crude oil and natural gas. The need for such a reduction has
been realized both by the governments of countries and by sci-
entists and practitioners over the last few years. However, this
problem has significantly worsened since 2022, when, against
the background of a large-scale armed conflict in Ukraine, po-
litical relations between many states and the global level of
economic stability have significantly deteriorated. Under such
conditions, a number of countries, in particular the European
Union, set the goal of significantly increasing the degree of
their own energy independence on the basis of reducing the
need for fossil energy imports.

It should be noted that the need to reduce the consump-
tion of non-renewable energy resources, in addition to the de-
sire of the governments of many countries to improve energy
independence, is due to a number of other circumstances.
These include, in particular, the significant level and signifi-
cant volatility of prices for most energy sources, the harmful
impact that the consumption of these energy sources has on
the external environment, etc. Also, the high level of energy
intensity of products often leads to their uncompetitiveness in
many sales markets.

At the same time, along with the task of reducing the con-
sumption of fossil energy resources, the governments of many
countries face the need to achieve the appropriate growth rates
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of their economies. The need for such growth is caused, first of
all, by the need to improve the welfare of the population and
reduce unemployment.

However, ensuring permanent economic growth may re-
quire a corresponding increase in the consumption of non-
renewable energy resources. Under such conditions, a contra-
diction arises between the need for sustainable economic de-
velopment and the need to reduce the consumption of fossil
energy carriers. The resolution of this contradiction requires
the separation of the processes of economic growth and energy
consumption. In turn, such separation should be based on the
principles of energy-saving economic development, under
which the growth of economies is accompanied by a decrease
in the amount of non-renewable energy resources used by
them. At the same time, the achievement of energy-saving de-
velopment at the national level should be based on solving the
task of such achievement at the level of individual enterprises.
This is due to the fact that the activity of enterprises, on the
one hand, is a source of development of the economies of
countries, and, on the other hand, this activity is often associ-
ated with significant energy costs. As a result, enterprises,
along with households, are the main consumers of non-re-
newable energy resources.

Ensuring energy-saving economic development of enter-
prises is a rather difficult task, the solution of which may re-
quire companies to incur significant investment costs. In addi-
tion, the implementation of measures to save energy resources
while simultaneously ensuring the growth of the financial and
economic results of enterprises will require significant organi-
zational efforts from their owners and managers. Therefore, in
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addition to financial resources, for the successful implementa-
tion of programs of energy-saving economic development of
enterprises, management systems for the implementation of
such programs must be properly built. At the same time, one
of the key components of enterprise management systems is
information support for the processes of such management.
This also applies to the management of energy-saving eco-
nomic development of companies.

Therefore, there is a need to structure information support
for managing energy-saving economic development of enter-
prises and to assess the importance of such support for reduc-
ing the consumption of the main types of non-renewable en-
ergy resources, in particular natural gas.

Literature review. The study on the problem of ensuring
energy-saving economic development is based on studies on
the relationship between changes in indicators of the achieved
economic results of economic activity and the amount of en-
ergy resources consumed. In modern scientific literature, such
studies are carried out mainly at the macro level of the econo-
my. However, it should be noted that real economic activity is
carried out directly by enterprises that are producers of final
products and, at the same time, consumers of resources. That
is why it is important to focus attention on the micro-level of
the national economy when studying energy-saving problems,
bringing to the fore the problem of identifying factors and con-
ditions for energy-saving economic development of enterpris-
es that consume energy resources.

The analysis of the scientific literature devoted to the issue
of finding the relationship between economic growth and en-
ergy consumption in different countries revealed a certain in-
consistency of the obtained results. Thus, in the research by
Smiesova V., Pylypenko A., Ivanova M. & Karpenko R. ac-
cording to the data of 96 countries of the world at different
levels of development, the relationship between the quality of
the economic and institutional environment, characterized, in
particular, by indicators of energy resource conservation, and
opportunities for the realization of economic interests by eco-
nomic entities [1] was demonstrated. M. Salahuddin &
K.Alam, on a sample of member countries of the Organiza-
tion for Economic Cooperation and Development, proved the
existence of a relationship between economic growth and en-
ergy consumption both in the short-term and in the long-term
[2]. However, according to the results obtained by G. Fadiran,
A.Adebusuyi & D. Fadiran during the study on twelve Euro-
pean countries regarding the impact of natural gas consump-
tion on economic development, such a relationship was found
only in the long term [3]. At the same time, F. Furuoka’s anal-
ysis of natural gas consumption and economic development of
China and Japan demonstrated the ambiguity of such depen-
dence [4]. Moreover, for some countries of the Persian Gulf,
A.Rafindadi & I.Ozturk even found an inverse relationship
between natural gas consumption and the dynamics of the
gross domestic product [5].

As you know, one of the main ways to reduce the use of fos-
sil fuels is to replace them with renewable energy sources. As
established by F.Cucchiella, 1. D’Adamo & M. Gastaldi, pre-
dicting the future consumption of renewable energy resources is
quite a difficult task [6]. At the same time, the nature and scope
of the impact of replacing non-renewable energy sources with
renewable ones on economic growth have not yet been defini-
tively investigated. The impact of renewable energy on econom-
ic growth was established only for some countries. In particular,
M. Bhattacharya, at al. found the presence of such an influence
only for 57 % of the 38 countries considered [7]. Similar results
were obtained, in particular, by E. Kocak & A. Sarkglinesi. They
established the presence of the influence of renewable energy
on economic growth only for some of the studied countries of
the Black Sea and Balkan regions, including Ukraine [§].

More difficult is the question of determining the condi-
tions under which sustainable energy-saving economic devel-
opment can take place. O. Yemelyanov, at al. formalized these

conditions at the enterprise level [9]. However, currently there
are practically no studies on the influence of individual factors
on the possibility of ensuring long-term energy-saving eco-
nomic development at the level of enterprises. This concerns
both the drivers of such development and the obstacles that
stand in its way.

In general, as noted by G. Kostka, U. Moslener & J. An-
dreas, when implementing energy-saving programs and proj-
ects at enterprises, various obstacles quite often appear [10].
The researchers identified the most significant of such obsta-
cles. In particular, according to A. Trianni, at al., such obsta-
cles include, among other things, the insufficient level of eco-
nomic efficiency of energy-saving measures [11]. Z. Zhang, at
al. indicate the lack of financial incentives for the implementa-
tion of these measures as one of the key barriers on the way to
such implementation [12]. F. Backman refers to these barriers
as the lack of rationality when making investment decisions
regarding energy saving [13]. At the same time, V. Lesinskyi, at
al. single out such obstacles on the way to energy saving as the
excessive level of riskiness of energy saving projects [14] and
the presence of organizational and technological inertia of en-
ergy consumption processes at enterprises [15]. A number of
scientists, in particular F. Al Sharari, at al. [16], consider the
lack of adequate amounts of own funds at enterprises as a fac-
tor that can slow down the process of implementation of ener-
gy-saving measures by business entities.

In a study by L.G. Giraudet, the significance of informa-
tional obstacles arising during the implementation of energy-
saving projects by enterprises was revealed [17]. As established
by J. Palm & F. Backman, these obstacles may be related to both
the lack of input information and the insufficient competence of
enterprise managers in processing this information [18].

Given the existence of informational obstacles at many en-
terprises on the way to their implementation of energy-saving
measures, scientists have proposed a number of ways to over-
come these obstacles. In particular, H. L. Kangas, at al. clas-
sify increasing the level of relevance of input information as
such methods [19]. D. Chiaroni, at al. draw attention to the
importance of improving energy audit mechanisms [20], while
L. G. Giraudet suggests improving the competence of manag-
ers and company specialists in matters of processing input in-
formation [17].

Prajogo D., at al., as well as many other researchers in the
field of information management, prove the exceptional im-
portance of information support for managing the activities of
enterprises [21]. Also, as it follows from the performed review
of the literature, scientists are fully aware of the importance of
information for energy saving management at enterprises.
However, the role played by information provision in the man-
agement of energy-saving economic development of enter-
prises has not yet been established. There is also no structuring
of the information necessary for such management. These is-
sues are relevant for ensuring the long-term economic devel-
opment of enterprises under the conditions of reducing their
consumption of non-renewable energy resources. Therefore,
there is a need for structuring and evaluating the significance
of information necessary for managing energy-saving eco-
nomic development of enterprises.

Purpose of this article is the formation of theoretical and
methodological approaches to structuring information sup-
port and assessing its significance for achieving energy-saving
economic development of enterprises. Achieving the set goal
presupposes the need to solve a number of tasks, the main of
which are the following:

- to formalize the conditions under which energy-saving
economic development takes place at enterprises, and develop
methodological principles for assessing its level;

- to build a typology of relationships between the change in
the value of a certain financial and economic result of the busi-
ness entity’s activity and the change in its consumption of a
certain type (types) of energy resources;
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- to structure the array of information required to manage
the energy-saving economic development of the enterprise;

- to assess the level of energy-saving economic develop-
ment based on a sample of enterprises — consumers of natural
gas and to analyze the information management of this devel-
opment.

Methods. Various methods of scientific knowledge were
used in the research process. In particular, when formalizing
the conditions under which energy-saving economic develop-
ment takes place at enterprises, economic-mathematical mod-
eling was applied. When determining the types of relationship
between the change in the value of a certain financial and eco-
nomic result of the enterprise’s activity and the change in the
volume of its consumption of a certain type (types) of energy
resources, grouping and generalization methods are used. In
order to structure the information provision of the management
process of energy-saving economic development of enterprises,
the method of system analysis was used. When conducting em-
pirical studies on the impact of the quality of information sup-
port on the level of energy-saving economic development of
enterprises, the methods of economic analysis and technical
and economic calculations were applied. A questionnaire sur-
vey method was used to conduct a survey of the owners and
managers of the investigated enterprises regarding the level of
information provision of their activities. The apparatus of
mathematical statistics was used to process the obtained results.

Results. Energy-saving economic development of enter-
prises according to a certain type (types) of energy resources
used by them is characterized by two main parameters, name-
ly: the rate of growth of the value of a certain financial and
economic result of activity and the rate of decrease in the con-
sumption of the corresponding type (types) of energy resourc-
es. At the same time, the first of these parameters must exceed
unity, and the second must be less than it, that is, the following
inequalities must be fulfilled

=35>k ey
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where 7 is the growth rate of a certain financial and economic
result of the enterprise’s activity; P,, P, are the values of this
result, respectively, in the reporting and base time intervals;
T, — rate of decrease in consumption of the corresponding
type (types) of energy resources; E;, E, — respectively, the re-
ported and basic natural volumes of consumption by the enter-
prise of the corresponding type (types) of energy resources.
Inequality (2) can be transformed as follows
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where Tj is the growth rate of the energy efficiency of the busi-
ness entity’s functioning according to a certain financial and
economic result of its economic activity

T3: PI/EI .
R/,

Taking into account inequalities (1 and 3), we obtain the
following formalized condition of presence at the enterprise in
the reporting period compared to the basic energy-saving eco-
nomic development for a certain financial and economic result
of activity

1
1<T, <—.
<7 4)

Since any set of three elements is subject to six different
ways of their permutations, in general, six chains of inequali-
ties similar to (4) can be constructed. Each of them will cor-
respond to a certain type of relationship between the change in
the amount of the financial and economic result of the enter-
prise’s activity and the change in the amount of energy re-
sources consumed by it (Table 1).

It should be noted that Table 1 presents only realistically
possible types of relationships between a change in the value of
a certain financial and economic result of the enterprise’s ac-
tivity and a change in its consumption of a certain type (types)
of energy resources. For example, the type of ratios, according
to which the value of financial and economic results decreases,
consumption volumes increase, and the level of energy effi-
ciency increases, is in principle impossible.

Thus, as follows from expression (4), in order for energy-
saving economic development to occur at the enterprise, it is
necessary that the rate of growth of the value of a certain finan-
cial and economic result of activity exceeds one, but is less
than the value inverse of the rate of growth of energy efficiency.

In the process of formalizing the conditions under which
energy-saving economic development will take place at the
enterprise, these conditions can be specified. Such specifica-
tion should take place, in particular, in terms of types of finan-
cial and economic results. Another direction of concretization
of the specified conditions is the transition to consideration of
individual types of products manufactured by the enterprise.

In particular, it is possible to evaluate the economic devel-
opment of an enterprise based on the indicator of its profit ob-
tained from operational activities. Then the condition for the
growth of this profit in the reporting period in comparison
with the base period can be formalized in the form of the fol-
lowing inequality

(po - Ip = Ly = oo+ 1) By - Ig> (pg— Cop = C0) - By, (5)

where p, is the price of a unit of production in the base period
minus indirect taxes; /, — the index of change in the price of a
product unit in the reporting period compared to the base one;
¢, — specific costs for consumption of a certain type (types) of
energy resources in the base period; /, — the index of changes
in specific costs for the consumption of a certain type (types)
of energy resources in the reporting period compared to the
base one; c,, — specific value of all other costs in the base pe-
riod; /, — the index of change in all other specific costs in the
reporting period compared to the base one; B, — the natural
volume of sales of this product by the enterprise in the base
period; [ is the index of changes in natural volumes of prod-
uct sales in the reporting period compared to the base period.
Inequality (5) is equivalent to this inequality

Table 1

Types of the relationship between the change in the value of a

certain financial and economic result of the enterprise’s activ-

ity and the change in its consumption of a certain type (types)
of energy resources
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A Growth Growth Growth 1<1/T3< T,
B Growth Growth Decrease 1/T;< 1< T,

C Growth Decrease | Growth 1<T<1/T;

D Decrease Growth Decrease 1/T;<T <1

E Decrease Decrease | Growth T, <1/T5<1

F Decrease | Decrease | Decrease T, <1< 1/T;
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It is also obvious that, in addition to the fulfillment of in-
equality (6), a necessary condition for the presence of energy-
saving economic development at the enterprise is the value of
the product of 1, by I, which is less than unity. Taking this into
account, it is possible to present the final form of the formal-
ized condition of the presence of energy-saving economic de-
velopment at the enterprise based on the indicator of operating
profit obtained from the enterprise’s sale of a certain variety of
its products. This condition will look like this

1, =min{1,11~[p0 Ty Iy = D= Uy Iy =) +1J}. (7
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Assessing the impact of certain factors on the energy-sav-
ing economic development of enterprises, in particular the
quality of information support for their activities, requires a
preliminary determination of the level of this development.
The task of such a definition is not easy, since it is necessary to
take into account the simultaneous change in two indicators
(the value of a certain financial and economic result of eco-
nomic activity and the amount of energy consumption).

One of the possible approaches to determining the level of
energy-saving economic development of the enterprise should
involve the implementation of the following sequence of actions:

1) construction of a scale for the indicator of the rate of
increase in the value of a certain result of the enterprise’s activ-
ity. This scale should provide for the presence of at least two
ranges of values for this tempo. The smallest value must be
zero. For example, ranges of very low, low, medium, high and
very high values of the growth rate of a certain result of the
enterprise’s activity can be distinguished;

2) a similar scale is constructed for the indicator of the rate
of increase (decrease) in natural volumes of consumption by
the enterprise of a certain type (types) of energy resources. On
this scale, zero will be the largest value. At the same time, the
number of value ranges in the second scale should be the same
as in the previous scale;

3) each range of indicator values in both constructed scales
is assigned a certain number of points. At the same time, if the
length of all ranges is the same, then the number of points for
the range with the lowest (for the second scale — the highest)
values of the indicator can be one. Then for each subsequent
range in ascending order (for the second scale — decreasing) of
the indicator values, one point should be added;

4) a point estimate is determined for the actual value of the
growth rate indicator of the financial and economic result of
the enterprise’s activity;

5) a point estimate is determined for the actual value of the
indicator of the rate of increase (decrease) in natural volumes
of consumption by the enterprise of a certain type (types) of
energy resources;

6) the results obtained at the previous two stages of the pro-
posed sequence of actions are added up. As a result, it is pos-

sible to obtain a quantitative assessment of the level of energy-
saving economic development of the investigated enterprise.

It should be noted that the application of the described se-
quence of actions makes it possible to carry out a qualitative
assessment of the level of energy-saving economic develop-
ment of the economic entity. For example, let only two ranges
of possible values of the rate of growth of a certain financial
and economic result of activity and the amount of energy con-
sumption at the enterprise be distinguished, namely, unsatis-
factory and satisfactory such values. Then it becomes possible
to distinguish three qualitative levels of energy-saving eco-
nomic development of the enterprise: low, medium and high,
as shown in Table 2.

Estimating the level of energy-saving economic develop-
ment of enterprises opens up an opportunity to analyze the
impact of certain factors on it. Among these factors, it is worth
mentioning information support for the management of the
specified development.

It should be noted that the quality of information support
for the management of energy-saving economic development
of enterprises is largely determined by the completeness of the
relevant array of information. This array of information should
be divided into four general blocks, namely: blocks of basic
primary, basic predictive, secondary and final information. At
this, the nature of the relationship between the specified blocks
will have a hierarchical nature, and the blocks themselves, in
turn, will be divided into a number of partial blocks of infor-
mation, as presented in Table 3.

Then, depending on how many blocks of information from
the listed four blocks are properly formed at a specific enter-
prise, it is possible to perform a qualitative ranking of the in-
formation support of the process of managing the energy-sav-
ing economic development of the business entity under study.
This ranking will involve the allocation of five levels of quality
information support for the management of energy-saving
economic development (Table 4).

Based on the division of business entities into classes ac-
cording to the criteria for such division presented in Table 4, it
is possible to evaluate the impact of the quality of information
management of energy-saving economic development of en-
terprises on its level (Fig. 1).

In order to carry out an empirical analysis, data was col-
lected on 150 Ukrainian enterprises that produce bricks, tiles
and other construction materials from clay. This type of eco-
nomic activity is generally characterized by a significant
amount of natural gas consumption. Therefore, there is a need
to assess the relationship between the change in certain finan-
cial and economic results of the enterprises under study and
the change in their natural gas consumption. Therefore, there
is a need to assess the relationship between the change in cer-
tain financial and economic results of the enterprises under
study and the change in their natural gas consumption. At the
same time, the net income, added value and operating profit of
the studied business entities were selected as the specified re-
sults.

With regard to time intervals, the reporting period was
2021, and the base year was 2018. Applying the data contained

Table 2
Conditions for assigning the levels of energy-saving economic development of the enterprise to a certain group of them
. . Qualitative characteristics of Qualitative characteristics of the
Names of groups of levels of energy-saving economic Score, . growth rate of natural volumes of
. . the growth rate of the financial . .
development of the enterprise points . .. consumption by the enterprise of a
and economic result of activity .
certain type (types) of energy resources
1. Low levels of energy-saving economic development 2 Unsatisfactory Unsatisfactory
2. Average levels of energy-saving economic development 3 Unsatisfactory Satisfactory
Satisfactory Unsatisfactory
3. High levels of energy-saving economic development 4 Satisfactory Satisfactory
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Table 3

The composition of the array of information necessary for the management of energy-saving economic development of enterprises

Levels of . . . .
| eveis ¢ Names of blocks of information Contents of blocks of information
information
Basic primary | Data on new types of energy-saving technologies, Investments in measures, expected saving of energy resources due to
information equipment and other energy-saving measures the implementation of measures, their technical, technological and
other parameters
Data on past and current energy consumption at the Past and current volumes of consumption of each type of energy
enterprise resources in terms of fixed assets of the enterprise (by equipment,
premises, etc.), the specific value of these volumes
Data on past and current prices for energy and other Past and current price levels for energy, financial and other
types of resources used by the enterprise resources used by the enterprise, fluctuations in these prices and
trends in their level changes
Data on past and current volumes of products Past and current volumes of production and sales of all types of
manufactured and (or) sold by the enterprise products of this enterprise in physical and value units of measurement
Data on the available economic resources of the Volumes and qualitative characteristics of human, technical and
enterprise, in addition to data on the energy resources | other types of economic resources available at the enterprise, except
used by them for energy resources
Data on the current costs of the enterprise The amount of costs for the production and sale of the company’s
products, as well as other current costs by cost items for each type of
product
Predictive Predictive primary information, on the basis of which | Forecast values of those indicators, the availability of information
primary decisions on the implementation of energy-saving about which is necessary for the development of decisions on the
information measures at the enterprise are developed implementation of energy-saving measures at the enterprise
Predictive primary information, on the basis of which | Predictive values of those indicators, the availability of information
decisions are developed on the implementation of about which is necessary for the development of decisions on the
other measures at the enterprise, aimed at increasing implementation of other measures at the enterprise, aimed at
the financial and economic results of its activities increasing the financial and economic results of its activities
Secondary Data on the financial and economic and other results | Expected profits, income, net cash flow, energy consumption
information that are expected to be obtained from the volumes, etc. for each measure to save energy consumption
implementation of each energy-saving measure
Data on the expected duration of obtaining results for | Effective terms of operation of each energy-saving project of the
each energy-saving measure enterprise
Other data on the implementation of each energy- Required investments for the implementation of each energy-saving
saving measure project, discount rates for them, etc.
Preliminary data on energy-saving measures, which A preliminary list of those energy-saving measures, the
are expedient to implement by the enterprise at the implementation of which is currently expedient, the main indicators
present time of the implementation of these measures
Data on other measures, in addition to energy-saving | A preliminary list of other measures, the implementation of which
ones, the implementation of which can contribute to can contribute to the growth of the financial and economic results of
the growth of the financial and economic results of the | the enterprise, the main indicators of the implementation of these
enterprise measures
Final Final data on energy-saving measures of the The final list of energy-saving measures of the enterprise, which at
information enterprise, which it is expedient to implement at the the present time it is expedient for it to implement, data on the main
present time indicators of their implementation
Final data on other measures of the enterprise, in The final list of other measures of the enterprise, which at the
addition to energy-saving, which at the moment it is present time are expedient for it to implement, data on the main
expedient to implement indicators of their implementation
Data on the expected change in the value of the The increase in operating and net profit, changes in the size of the
financial and economic results of the enterprise under company’s assets, the profitability of its products, the costs incurred
study after the implementation of the selected measures | by it for energy consumption, and other indicators

in Table 1, all the enterprises under consideration were divided
into groups according to the types of the relationship between
the change in the value of the corresponding financial and
economic results of the activity and the change in the volume
of natural gas consumption.

As evidenced by the data shown in Tables 5 and 6, group A
was the most numerous group in terms of all types of econom-
ic activity results. As for enterprises of group C (i.e., enterpris-
es in which energy-saving economic development took place),
their share in the total number of investigated companies
ranged from 34.67 % (in the case of consideration as a result of
economic activity of net income) to 39.93 % (in the case of
consideration as the result of economic activity of operating
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profit). At the same time, the fact that the second number is
greater than the first may result from the formalized condition
presented above for the presence of energy-saving economic
development at the enterprise based on the indicator of oper-
ating profit (expression (7)). Indeed, according to this condi-
tion, this type of development can occur even in the absence of
growth in the net income of enterprises, since the increase in
profit can be caused by a direct reduction in the specific con-
sumption of certain types of energy resources.

Using the above-proposed approach to assessing the level
of economic development of the studied enterprises for each of
them, the distribution of enterprises in which such develop-
ment took place during 2018—2021 was carried out by natural
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Table 4

Classes of enterprises according to the quality of information
management of their energy-saving economic development

o The current level of
) . . .
= & quality of information Criteria for assigning an
S 2 management of . .
o . enterprise to a certain class
29 energy-saving
A B | economic development
P.1 Unsatisfactory No block of information is
properly formed
P.2 Very low Only one block of information
is properly formed
P.3 Low Two blocks of
information are properly
formed
P4 Average Three blocks of information
are properly formed
P.5 High All blocks of information are
properly formed

gas, according to its level. The results of the performed distri-
bution are presented in Table 7. At the same time, the assess-
ment of the dynamics of the financial and economic results of
activities and the volumes of natural gas consumption by en-
terprises was carried out using scales with two ranges values of
growth rates of indicators (satisfactory and unsatisfactory).
Accordingly, the level of energy-saving development of enter-
prises could be equal to two, three or four points, as presented
above in Table 2. Therefore, under such conditions, it is pos-
sible to distinguish three levels of energy-saving economic de-
velopment of the studied enterprises, namely, low, high and
medium ones. As evidenced by the data in Table 7, the most
numerous in terms of all types of financial and economic re-

sults of economic activity is the group of studied enterprises
with an average level of their energy-saving economic develop-
ment for natural gas.

Based on the processing of the results of the survey of the
owners and managers of the investigated enterprises, these en-
terprises were divided into five classes according to the level of
information support for the management of their energy-saving
economic development. At the same time, the criteria for such
a division were used, which are presented above in Table 4. In
addition, the studied enterprises were divided into three groups
according to the level of efficiency of their use of natural gas in
2018 according to each of the selected types of financial and
economic results of economic activity. Then, for each class and
group of enterprises, the average level of their energy-saving
economic development based on natural gas was calculated.
The results of such a calculation are given in Table 8.

From the data presented in Table 8, it follows that in enter-
prises with low efficiency of natural gas consumption, there is
a trend towards an increase in the average level of energy-sav-
ing economic development with an improvement in the qual-
ity of information support for the management of this develop-
ment. As for enterprises with an average and high level of natu-
ral gas consumption efficiency, no such trend was found for
them. This can be explained by the fact that such enterprises
have objectively smaller reserves for further growth of the spec-
ified efficiency. It is also worth noting that most of the enter-
prises with an average and high level of natural gas consump-
tion efficiency belong to classes C.3, C.4 and C.5. In other
words, the level of information support at most of these enter-
prises is satisfactory.

In order to assess the statistical significance of the above
dependence, which is inherent in enterprises with a low level of
natural gas consumption efficiency, the method of variance
analysis was applied [22]. The use of this method, which is
based on the additivity property of the dispersion of a random
variable, makes it possible to establish the presence of the in-

1. Formation of a sample from a number of enterprises of a certain branch of the economy

{

Enterprises of class

2. Division of enterprises according to the level of quality of information management of energy saving economic development.

Enterprises of class
C.1

Enterprises of class
C.2

Enterprises of class
C.3

Enterprises of class Enterprises of class
C4 C.5

| 3. Collection of initial data necessary for calculating the level of energy-saving economic development of enterprises

!

| 4. Calculation of the level of energy-saving economic development of enterprises

!

5. Evaluation of the statistical significance of the dependence between the quality of information support for the management
of energy-saving economic development and the level of this development averaged by class of enterprises

l

The dependence is statistically significant

Improving the information management
of energy-saving economic development
of enterprises is not a significant factor
in increasing the level of this development

Improving the information management of energy-saving economic development of enterprises is a significant factor

in increasing the level of this development

Fig. 1. The sequence of assessment of the impact of information management of energy-saving economic development of enterprises on

its level
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Table 5

The number of enterprises by types of the ratio between the
change in the amount of financial and economic results of
activity and the change in the volume of natural gas con-
sumption during 2018—2021

The number of enterprises depending on the
Labels of selected type of financial and economic results of
relationship their activity
types
Net profit Added value Operating profit

A 59 62 64

B 18 19 17

C 52 54 59

D 3 2 1

E 8 7 5

F 10 6 4
Together 150 150 150

Table 6

The structure of enterprises by types of the relationship
between the change in the amount of financial and economic
results of activity and the change in the volume of natural gas

consumption during 2018—2021

Shares of enterprises in their total number
Labels of depending on the selected type of financial and
relationship economic results of their activity, %
types Net profit Added value | Operating profit
A 39.33 41.33 42.67
B 12.00 12.67 11.33
C 34.67 36.00 39.33
D 2.00 1.33 0.67
E 5.33 4.67 3.33
F 6.67 4.00 2.67
Together 100.00 100.00 100.00
Table 7

Distribution of enterprises that underwent energy-saving
economic development using natural gas during 2018—2021,
according to the level of this development

The level of The number of enterprises depending on the
energy-saving selected type of financial and economic results
economic of their activity

development Net profit Added value | Operating profit
Low 16 12 13
Average 29 33 32
High 7 9 14
Together 52 54 59

fluence of a certain factor, which is characterized by a limited
number of its possible values (levels), on the average values of
a certain resulting indicator corresponding to each of these
values. In our case, the factor is the quality of information
management of the energy-saving economic development of
the studied enterprises, which is characterized by five values,
and the resulting indicator is the level of this development. At
the same time, it is important that the set of enterprises that
meet each of the values of the quality of information support
for the management of energy-saving economic development
should be sufficiently numerous. Therefore, some of the class-
es of this support were combined, as a result of which three

Table &

Indicators of the average level of energy-saving economic
development of natural gas enterprises

s s Average level of energy-saving
‘é = economic development of
g2 Types of financial enterprises by natural gas,
o = & N ;
52 g and economic points
% % g results of enterprises
© 8 2% Cl|C2|C3[C4]|CS5
£%5 88
1. Low 1.1. Net profit 1.9 [ 20|28 |32] 36
1.2. Added value 1.9 | 2.1 |27 33|37
1.3. Operating profit | 2.0 | 2.2 | 2.9 | 3.3 | 3.8
2. Average | 2.1. Net profit 2.1 (22|24 2325
2.2. Added value 23122 |25(24] 24
2.3. Operating profit | 2.2 | 2.3 | 2.7 | 2.6 | 2.5
3. Tall 3.1. Net profit 1.9 | 2.1 |20 |23]|22
3.2. Added value 1.8 119 )20 (24|23
3.3. Operating profit | 2.0 | 2.2 | 2.1 | 24 | 2.3

classes of enterprises were formed depending on the quality of
information support for the management of their energy-sav-
ing economic development (Table 9).

As it follows from the data in Table 9, for all three types of
financial and economic results, the described dependence is
statistically significant, since the actual values of the F — test
with a significance level of o = 0.05 exceed its critical values.
Therefore, for those enterprises under investigation, in which
the efficiency of natural gas consumption remains low, im-
proving the quality of information support for the manage-
ment of energy-saving economic development can lead to a
significant increase in the level of this development.

Conclusions. As the research showed, in order for energy-
saving economic development to take place at the enterprise, it
is necessary that the rate of growth of the value of a certain fi-
nancial and economic result of activity exceeds one, but is less
than the value inverse of the rate of growth of energy efficiency.
Regarding the assessment of the level of energy-saving eco-
nomic development, it should be carried out by summing the
point estimates of two indicators, namely: growth rates of a
certain type of financial and economic results of activity and
rates of reduction in the consumption of a certain type (types)
of energy resources.

At the same time, it is possible to distinguish six types of
relationship between the change in the value of a certain fi-
nancial and economic result of the enterprise’s activity and
the change in its consumption of a certain type (types) of en-
ergy resources. Each of these types has clear criteria for its

Table 9

Output data and results of dispersion analysis of the relation-
ship between the quality of information support for the
management of energy-saving economic development and its
level in relation to natural gas consumption (for enterprises
with low efficiency of such consumption in 2018)

The average level of
Types of financial energy-saving economic | Actual values of
and economic development of enterprises the F—
results of enterprises | DY their classes, points criterion
Cl1,C2|C3,C4| C5
1. Net income 1.9 2.8 34 6.11
2. Added value 2.0 2.7 3.5 5.65
3. Operating profit 2.1 29 3.6 6.29
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presence, which have the form of chains of corresponding in-
equalities.

The quality of information support for the management of
energy-saving economic development of enterprises is largely
determined by the completeness of the relevant array of infor-
mation. This array of information should be divided into four
general blocks, namely blocks of basic primary, basic predic-
tive, secondary and final information. At the same time, the
nature of the relationship between the specified blocks will be
hierarchical, and the blocks themselves, in turn, will be divided
into a number of partial blocks of information. Then, depend-
ing on how many blocks of information from the four listed
ones are properly formed at a specific enterprise, it is possible
to perform a qualitative ranking of the information support of
the process of managing the energy-saving economic develop-
ment of the business entity. This ranking will involve the allo-
cation of five levels of quality information support for the man-
agement of energy-saving economic development.

In order to carry out an empirical analysis, data was col-
lected on 150 Ukrainian enterprises that produce bricks, tiles
and other construction materials from clay. The conducted
research showed, in particular, that the share of enterprises in
which energy-saving economic development took place in the
total number of investigated companies ranged from 34.67 %
(in the case of consideration as the result of economic activity
of net income) to 39.93 % (in the case of consideration as the
result of economic activity operating profit). At the same time,
in enterprises with low basic efficiency of natural gas con-
sumption, there is a trend towards an increase in the average
level of energy-saving economic development with an im-
provement in the quality of information support for the man-
agement of this development. Therefore, such an improve-
ment can be a powerful way to increase the level of energy-
saving economic development in those enterprises in which
the efficiency of using natural gas still remains low.

Further research on the topic of the article should involve
the construction of a factor model of the level of energy-saving
economic development of enterprises. The application of such
a model could help identify factors other than the quality of
information provision that have a significant impact on the
specified level.
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Merta. ®opMyBaHHS TEOPETUKO-METOTOTOTTIHUX TTiIX0-
IIiB 10 CTPYKTypyBaHHs iH(opMalliiiHOTo 3a0e3MeueHHs Ta
OLIiIHIOBaHHS 1OT0 3HAYYLIOCTi [IJIs1 TOCSITHEHHSI eHepro3oe-
piraro4oro €KOHOMi4HOTO PO3BUTKY MiANIPUEMCTB.

Metoauka. Y npolieci 10CTiIKeHHsI BAKOPUCTaHi METO-
IU: eKOHOMIKO-MaTeMaTUYHOTO MOJENIOBAHHSI, TPYIyBaH-
HSl, y3araJbHEHHS, CUCTEMHOTI'O aHaJli3y TOIO.

Pesyabratu. dopmatizoBaHi yMOBHM, 3a SIKUX Ha IiANPHU-
€MCTBaX BiIOyBa€eTbCsl eHepro3odepiralounii €KOHOMiYHUIA
PO3BUTOK. 3aITpOTIOHOBAHI METOIOJIOTiYHI 3acaaM KiJIbKiCHO-
ro Ta SIKiICHOTO OLIiHIOBaHHS PiBHSI TAKOTo pO3BUTKY. CTpyK-
TypOBaHO MacuB iH(opMallii, HeOOXiTHOI I YIpaBIiHHSI
eHepro3oepiraloyuM eKOHOMiYHUM PO3BUTKOM MiIIPUEMCTB.
3a BubGipKoto 150 yKpaiHChKMX ITAMPUEMCTB — CIIOXMBAYiB
MPUPOIHOTO rasy OlliHEHO PiBeHb €HEePro30epiratoyoro eko-
HOMiYHOTO po3BUTKY. OOIpyHTOBaHA BaXKJIMBICTh iH(OpMa-
LiiiHOrO 320€3MevYeHHs YIPaBIiHHS LIUM PO3BUTKOM.

HayxkoBa HoBu3Ha. HaOynu nogaiblioro po3BUTKy CIoO-
co0u rpymnyBaHHs TUITiB EKOHOMIYHOTO PO3BUTKY MilMPUEM-
CTBa IIISIXOM BMIiJICHHSI HOBOI KJlacuiKaliifHOT 03HaKH, a
came: XapakTepy CITiBBiIHOILLIEHHS MiX 3MiHOIO BEJIUYMHU
MEeBHOTO (PiHAHCOBO-EKOHOMIUHOTO Pe3YJIbTaTy MisUTbHOCTI

MiAMPUEMCTBA Ta 3MiHOIO OOCSTiB CITIOXXUBAHHSI HUM JIESKOTO
BUIy (BUIiB) €eHEpPropecypciB. Y IOCKOHaICHI METOIWYHI 3a-
caJy OLiHIOBaHHS BIUIMBY SIKOCTi iH(popMalliiiHOTO 3a0e31e-
YEHHS Ha pe3yJbTaTy MAiSIIbHOCTI MiANPUEMCTB 4Yepe3 00-
IPYHTYBaHHS MiAXO/Y, 32 SIKOTO BCTAHOBJIIOETHCS BILUIUB MO~
BHOTM iH(OpMaliifHOTO 3a0e3MeYeHHsT YIpaBIiHHS eHep-
ro3oepiratourM €KOHOMIYHUM PO3BUTKOM IMiAMPUEMCTB Ha
oro piBeHb. 3ampOIIOHOBAHO MIIXid MO CTPYKTYPYyBaHHS
MacuBy iHdoOpMalii IS ynpaBliHHS eHeprozoepiraroyum
€KOHOMIYHMM PO3BUTKOM MiAMPUEMCTB, 1110, HA BIAMIHY Bil
iCHy10uMX, rependavyae BpaxyBaHHS i€papXiuyHOTo XxapakTepy
MacCHUBY TAaHUX.

IIpakTyna 3naymMicTh. OTpUMaHi pe3yJabTaTU MOXYTh
OyTM BUKOPUCTaHi MiANPUEMCTBAMU MPU OLIIHIOBAHHI IUHA-
MiKM X EKOHOMIUHUX pe3yJIbTaTiB y 3iCTaBJEHHI 3i 3MiHaAMU
00CSTiB CITIOXXMBAaHHSI €eHEPTETUIHUX PECYPCiB i TTpu opmy-
BaHHi iH¢opMalliiiHOTo 3a0e3reueHHs yIipaBJliHHS €Hepro3-
OepirarouuM eKOHOMIYHUM PO3BUTKOM.

KiouoBi cioBa: nionpuemcmeo, ingpopmauyis, enepeoszoepe-
JICeHH S, eKOHOMIYHUL PO36UMOK, YNPABAIHHS, NPUPOOHUIL 23
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