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DIGITAL TECHNOLOGIES AND THEIR IMPACT ON ECONOMIC
AND SOCIAL SPHERES IN UKRAINE

Purpose. To determine the specifics of the impact of IT use on the economic and social spheres in Ukraine. To develop a
mathematical model for evaluating and forecasting the impact of I'T on these areas.

Methodology. General and special methods of cognition were used in the research: mathematical formalization for evaluating
and forecasting the impact of IT on the economic and social spheres, correlation analysis — to establish multiplicative relationships
of parameters and basic functions; comparison — to establish the nature of the IT impact on the social and economic spheres;
analogies — to analyze the level of IT development in Ukraine and other countries; quantitative and qualitative comparison to
analyze the level of social Information and Communications Technologies (ICT) use at enterprises by types of economic activity.

Findings. It is proved that there are limiting factors to the growth of the positive I'T impact, in particular the average level of
income per capita. This is also evidenced by the comparison of agricultural and industrial regions of Ukraine, which indicated a
significant gap in the introduction of IT in the countryside and the city. The weaknesses and successes of Ukraine in the imple-
mentation of IT are identified. The causes of hampering the positive impact of IT use on the development of social and economic
spheres are indicated. A significant level of differentiation in the use of IT by business by types of technologies was proven.

Originality. The peculiarities of the I'T impact on the economic and social spheres in Ukraine are determined. The main feature
is balancing between the development of IT technologies and social sphere and the state of stagnation of this process. A mathemat-
ical model for evaluating and forecasting the IT impact on the economic and social spheres has been developed; the intermediate
results of its use have been given.

Practical value. Recommendations for removing obstacles to the implementation of IT in Ukrainian social and economic
spheres have been proposed.

Keywords: digital technologies, information and communication technologies, mathematical model, multiplicative communication

Introduction. The significant level of the impact of IT use
in industry and business on the social and economic sphere,
the entire set of Sustainable Development Goals (SDGs),
proves the importance of its research. Digitization of the entire
business activity of enterprises, a change in the paradigm of
the efficiency of this activity from the production of material
goods to the provision of information services, the growth of
requirements for the quality of goods and services, the need for
direct contact with the consumer through the use of informa-
tion technologies forms a new type of society and a new type of
economy, which is called the Economy 5.0. This requires a
study on national peculiarities of IT implementation and the
impact of digital technology on economic and social spheres
in every country of the world, a relevant assessment of IT im-
plementation in all spheres of human activity, a comparison of
the level of IT implementation in Ukraine and other countries
of the world. It is also necessary to study the interaction of the
social, economic sphere and industrial and business activities,
to evaluate this impact and, if necessary, to make adjustments
in real time in a regulatory manner to strengthen positive
trends. It is also relevant to determine the factors that compli-
cate the implementation of IT in all spheres of activity and the
factors whose influence is negative.

To increase the relevance of assessing and forecasting the
impact of digital technologies on the economic and social
level of development in Ukraine, the business sphere, the de-
velopment of mathematical models that can provide the most
relevant results, is needed.

Literature review. Scientific works on this problem can be
conditionally divided into studies of a general theoretical na-
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ture and applied ones. Applied scientific works, in turn, can be
stratified into two main categories — those that rely on expert
evaluations and surveys and those that rely on modeling meth-
ods. In addition, the review of the literature highlights the ar-
ticles in which the peculiarities of the Ukrainian realities of the
specified issues are studied.

The general theoretical articles include, in particular, the
work by Hilbert [1], devoted to the study on the meta-para-
digm of information transformation as a tool for the socio-
economic evolution of mankind. Elements of this approach
were used in the presented study. In the work by Isachenko [2],
the role of information and communication technologies
(ICT) in the development of modern society is researched.
The problems of business informatization are considered from
three perspectives: technocratic, informational and social, and
their synergistic interaction is indicated, which is also taken
into account in our work [2]. Lynn, et al. [3] study the differ-
ence in the pace of IT for urban and rural areas, which, in their
opinion, is the main reason for the social gap between them.
This is also considered in the presented study. Agarwal [4]
analyzes the introduction of IT into the business processes of
socially significant spheres and indicates the formation of a
negative influence of these spheres on the further IT transfor-
mation of the economy and society. At the same time, Igbal, et
al. [5] consider the economy as a system, the subsystems of
which are the economy, technology, society and politics, and
dwells on the negative impact of IT. Undoubtedly, there are
negative aspects of the influence of IT, but, in our opinion, all
manifestations of this influence should be considered in a
complex manner. Li, et al. [6] considered this influence as a
tool for overcoming obstacles to social development. It is indi-
cated that the use of IT in business can replace economic and
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social stagnation with dynamism, but it can also have adverse
consequences. Mgunda [7] researched the drivers of economic
innovation caused by IT and their impact on social systems, in
particular those aspects that the use of IT in business led to: a
change in consumer values; the emergence of new types of
business and the creation of jobs, which increased the level of
well-being. Unfortunately, only a qualitative (and not a quan-
titative) method of analysis was used in [7]. Roztocki, et al. [8]
studied the role of IT in the development of social capital,
which somewhat narrows the analysis of the impact of IT on
the social sphere. Royakkers, et al. [9] indicated that the insuf-
ficient development of civil society, its lack of control and pub-
licity in the implementation of IT can lead to the narrowing of
the implementation of social values. This necessitated the
analysis of social ICT in the presented work. An example of a
scientific work based on expert evaluations and surveys is the
article by Palvia, et al. [10] in which, using the narrative meth-
od, a model for measuring the impact of I'T on socio-econom-
ic development was developed by the factors: GDP growth,
employment, labor productivity, quality of life, education and
health care, and poverty alleviation. The use of citizens’ as-
sessment of the socio-economic development of the country,
which is developing due to the introduction of IT, limits the
level of relevance of the results. Scientific works that use mod-
eling methods include the article by Jabtonski, et al. [11],
where the Analytic Hierarchy Process (AHP) method is used
to evaluate social criteria as a result of digitalization of business
processes. Tosheva [12] also uses the general approach of the
AHP model to study IT as a driver of enterprise competitive-
ness and its impact on the formation of social guarantees. The
general approach proposed in works [11, 12] regarding the hi-
erarchical approach to the formation of goals is used in our
work. Sazonets, et al. [ 13] use a statistical indicative model and
factor correlation analysis. The results of the study confirm the
close connection between the migration of highly qualified
personnel and the complex impact of the introduction of IT
on the social and economic spheres.

Peculiarities of the Ukrainian realities of the specified
problems were studied by Shkvaryliuk, et al. [14]. They point-
ed out that only 5 % of Ukrainian enterprises used all prospec-
tive directions of IT technologies. This provided the basis for
the assertion that there are factors restraining the impact of IT
technologies on social processes in Ukraine. Okhrimenko, et
al. [15] indicated the importance of adjusting the impact of IT
for Ukraine to reduce the digital divide between different pop-
ulation groups. Spivakovsky, et al. [16] consider the impact of
IT on the economy, in particular in the formation of “digital
inequality”, which requires smoothing the impact of digital
transformations on economic security. Kholiavko, et al. [17]
indicated that the implementation of IT should be controlled
by the state because it has a significant impact on the security
of the state in terms of social and economic consequences.
Shevchuk, et al. [18] indicated that the further digital transfor-
mation of Ukraine will take place either with the inertial per-
ception of IT development as a non-priority for the state, or
according to an accelerated scenario. It is necessary to elimi-
nate legislative, institutional, fiscal and tax, currency and
monetary barriers to IT development to achieve this.

The analysis of literary sources revealed that in the major-
ity of scientific works, which use modeling methods when
considering this problem, an evaluative method of information
analysis or a qualitative analysis of the effect of influencing
factors was used. The use of the indicative approach in some
works, in the opinion of the authors, has certain advantages,

but the relevance level of the influence assessment of factors
and the trends of their change due to its use is not sufficient.
When studying the peculiarities of the Ukrainian realities of I'T
implementation, the mathematical models used by scientists
are also based mainly on evaluation methods.

Unresolved aspects of the problem. The study on the Ukrai-
nian peculiarities of IT implementation and the impact of
digital technology on the economic and social spheres in
Ukraine requires further in-depth research. It is also necessary
to develop a mathematical model for evaluating and forecast-
ing the impact of digital technologies on the economic and
social level of development in Ukraine.

The purpose of the article. To determine the peculiarities of
the impact of IT application on the economic and social
spheres in Ukraine. To develop a mathematical model for
evaluating and forecasting the impact of IT on these areas.

Methods. The research used general and special methods
of cognition. The method of mathematical formalization was
used to assess and forecast the impact of digital technologies
on the economic and social level of development in Ukraine.
This method is as follows: three basic functions are deter-
mined: economic (F)), social (F,), business (F3). The param-
eters on which the specified functions depend are determined
by the SDGs. For this purpose, parameters that determine one
or another basic function are selected out of the 183 national
indicators of the SDGs. These indicators are determined ac-
cording to the “List of national indicators of the SDGs”, ap-
proved by the order of the Cabinet of Ministers of Ukraine
dated August 21, 2019 No. 686. According to variable studies,
other significant parameters that specified certain index indi-
cators were added, in particular, the average monthly pension
(Table 1) [20]. These parameters formed three groups of arrays
according to the functions F|, F,, F;, dimensionalities, respec-
tively, n, m, k. This gave reason to consider the basic functions

as vectors: F(n), F,(m), F;(k). And the task, accordingly, is
considered as the optimization of three functions by time (1) in
a multidimensional space with the dimensionality n + m + k + 4
(where four stands for three basic functions and time).

The first step of the algorithm was the stratification of the
basic functions, by selecting the main function and classifying
the others as second-order functions. For example, we choose
the option when the main function is social (F,). This simpli-
fies calculations, since the domain of the basic functions is
divided into three subdomains with the change in interval F,:
undesirable values of the social component, its possible values,
and desired values, that, accordingly, reduces the solution
search range. We look for the optimum in the “desired values”
domain under the condition that

opt (Fy(n), Fy(m), Fy (k) Y R B B

For this, first of all, it is necessary to establish multiplica-
tive relationships of indicators that determine the basic func-
tions. This, in turn, requires the formation of correlation de-
pendences of parameters. The presence of correlation of pa-
rameters means not only their multiplicative relationship, the
density of this relationship, but also the density of the relation-
ship of basic functions that depend on these parameters and
the level of mutual influence of these basic functions.

The forecast is based on the determination of the first de-
rivatives of the basic functions with respect to time. As it is
known graphically, the first derivatives represent the tangents to
the response surface of the basic functions at the basic point,
which is calculated according to the parameters determined for

Table 1

Dynamics of the average monthly pension, hryvnias

Years

2015 2016 2017 2018 2019 2020

Average amount of monthly pension per person, hryvnias

1526.10

1581.50 | 1699.50 | 1828.30 | 2479.20 | 2888.60 | 3082.98
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the current time (t;). And by the method of integration, we find
the value of the basic functions at a given time (t,). By the values
of the functions, we find a set of parameters in time t,, respec-
tively, n,, m,, k,. Obviously, it is necessary to find three basic
functions at the same time, since they influence each other

JE(n)dr
my,my,ky =1 [ Fy(m)ds.
| Fykdr

Y

Unfortunately, large-scale military actions nullified the re-
sults of forecasts, and the State Statistics Service of Ukraine
stopped updating statistical data. Nevertheless, the interim re-
sults of the study are, in our opinion, worth publishing. Thus, a
comparison of the number of enterprises that used IT by types of
IT technologies (Table 2) indicated a significant level of correla-
tion with some social and economic parameters, for example,
with the average monthly pension. The correlation coefficient of
this indicator with the number of enterprises that used, in par-
ticular, “Cloud computing services” is 0.998819; “External con-
nection to the Internet” =+ 0.999519; “Own website” <+ 0.999519.
The application of the analytical method made it possible to
confirm that the increase in the number of these enterprises
leads to an increase in the number of employees and, accord-
ingly, an increase in deductions to the pension fund. But the
return on investment for some types of IT is not always justified.
Therefore, for some types of IT, there is a decrease in the num-
ber of enterprises that use them (Table 2) [20].

At the same time, the method of comparison made it pos-
sible to establish the presence of both the positive impact of
the latest technologies on the social sphere and their negative
impact for Ukraine. For example, the negative correlation co-
efficients for the use by enterprises of “Sources of “bigdata” for
the analysis of “bigdata” + -0.9923 and “E-commerce via the
Internet” +--0.90708 confirmed the thesis as to the presence of
a negative impact of the use of some IT types on social indica-
tors by the fact that these technologies, in particular, lead to
the reduction of employees, since the need for employees may
decrease due to the effectiveness of some types of IT.

The method of analogies was used in the comparative
analysis of the level of IT development and its impact on the
economic and social level in Ukraine and other countries us-
ing the network readiness index (NRI) and its components.
Quantitative and qualitative comparison methods are used to
analyze the level of use of social ICT at enterprises by type of
economic activity.

Results. A comparative analysis of social, political and
other spheres of Ukraine and other countries using NRI and
its components [19] made it possible to identify the weak
points and successes of Ukraine in the implementation of IT.

The developers of the new model of the NRI index includ-
ed in it the ability to assess not only the level of development of
the IT infrastructure according to 62 main parameters com-
bined into four groups, but also to assess the level of imple-
mentation of social standards [19]. Thus, according to the
group of sub-indices D of the NRI index, an assessment of the
impact of IT on the socio-economic state of the country and
the well-being of citizens, the quality of life (the impact of the
digital economy on the social sphere) and the level of achieve-
ment of the SDGs, for example, health and well-being; quality
education; gender equality, etc. That is, NRI nowadays is a
comprehensive indicator of the impact of IT on the level of
socio-economic development of the country.

Seven countries with the greatest success in economic de-
velopment (Finland, Switzerland, Sweden, Israel, Singapore,
the Netherlands and the United States) take the highest posi-
tions according to the NRI. Since, according to [16], there is a
strong correlation between network readiness and income per
capita for the leading countries of the NRI, and the groups of
parameters by which this index is determined indicate the lev-
el of network activity of civil society, it can be asserted that the
level of the NRI affects social economy. This is confirmed by
the fact that the NRI of these countries is 33 % higher than in
other countries with developed economies and, on average,
twice as much as in countries with developing economies.
A common feature for the specified seven countries is that they
were the first to widely introduce IT, purposefully promoted
and stimulated this introduction. In addition, high-quality in-
frastructure and trained personnel were formed in these coun-
tries. To analyze the values of the sub-indices for the NRI of
business and society in Ukraine, let us consider, first, the so-
called “environmental sub-index”, which consists of compo-
nents of the evaluation of the political, regulatory and business
innovation environment, the level of support of state institu-
tions for the implementation of IT, in particular, in the social
sphere and business. According to this indicator, Ukraine
ranks 94 among the countries of the world. Even third world
countries are ahead of Ukraine in terms of this indicator. Re-
garding the component of implementation of regulation of the
IT sphere (“political environment”), Ukraine occupies the
unprestigious 773" place in the rating. This means that ICTs
in Ukraine need stronger institutional support. According to
the sub-index of the development of the business innovation
environment, Ukraine is in 67" place. That is, the rate of in-
troduction of IT innovations into business processes is rela-
tively insignificant, which indicates the need to improve this
component. The sub-index of readiness for the implementa-
tion of IT technologies for Ukraine is 5.7, with the highest
value of the rating indicator being 6.6 (for Finland). This sub-
index consists of the components: state of infrastructure
(Ukraine ranks 57* in the ranking); admissibility of technolo-
gies (high 6th position); skills and abilities (rating: 33). Ac-
cording to the value of the subindex of IT use, Ukraine ranks
88™. This indicates that IT is not being used properly by soci-
ety. The sub-index of individual use of IT technologies has a

Table 2
The number of enterprises that used IT by types of IT technologies, units
The type of information technologies used Years Rate of
in baseness 2015 2017 2018 2019 2020 2021 | change
Cloud computing services 3900 4135 4831 5207 5251 5327 536
Sources of “big data” for the analysis of “big data” 10,440 10,321 10,252 9188 9280 9206 9118 —486
3-D printing - - 1219 1471 1170 1215 252
E-commerce via the Internet 12,502 12,530 12,609 12,059 12,609 13,494 13,711 ~0
External connection to the Internet 38,207 38,920 39,582 43,303 43,785 44,854 45,198 2101
Own website 15,695 15,986 16,240 17,522 17,856 18,778 19,521 808
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rating of 76. The sub-index of business use of IT has a rating of
63. The sub-index of state support for the use of I'T has a rating
of 114. That is, the level of state support for the implementa-
tion of IT for citizens (IT-feedback) is lower than all other sub-
indices. This reduces the multiplicative interaction between
the development of I'T and society. According to the IT impact
sub-index, Ukraine is 69" in the ranking. According to the
sub-index of economic influence, the country ranks 59" in the
rating. According to the sub-index of the social impact of IT,
Ukraine occupies a not-so-prestigious 75" place in the rating.
In general, the results of the analysis indicate the insufficient
level of IT implementation in all spheres — social, business,
insufficient attention of institutional structures to IT imple-
mentation. The gap in the pace of IT implementation in the
business, social, and political spheres was also confirmed.

The given analysis made it possible to reveal the specifics of
the impact of business application of I'T on the development of
the social sphere of Ukraine and to form recommendations on
the elimination of obstacles in the use of IT technologies for
the development of the social sphere, the effective implemen-
tation of I'T technologies in Ukrainian business. Since business
is the driving force of the development of IT technologies, in-
vests in them, develops IT infrastructure, including that for
society, it is necessary to: strengthen institutional, first of all,
government support for IT business in forming relations with
foreign investors and foreign I'T companies to increase the level
of cooperation; strengthen institutional, primarily governmen-
tal, support for IT business, in particular, by introducing tax
benefits for both IT companies and companies that introduce
new types of I'T services and ICT for the population; contribute
to the expansion of the IT infrastructure; promote new IT
products and services for business and society.

In order to increase the influence of IT on the formation of
the social sphere, it is necessary to: increase budgetary support
for the introduction of IT in socially significant areas, first of
all, in the spheres of health care and education; implement a
policy to reduce the cost of IT products and services to in-
crease the level of IT implementation in the social sphere; to
form IT implementation programs to realize socially impor-
tant SDGs: No. 1, 3, 4, 8; ensure reliable monitoring of this
process and proper regular reporting to the public on the level
of implementation or reasons for non-implementation of the
specified programs. It is the open discussion of these impor-
tant issues for society that will contribute to the development
of civil society and, indirectly, the social economy.

This also allows us to formulate the reasons for inhibiting
the positive impact of IT use in business on the development
of the social sphere. The business is focused on solving its
problems and purposefully does not engage in the develop-
ment of the social sphere. Expanding the IT infrastructure for
its future use by society requires significant investments from
business. The payback of these investments for some types of
IT technologies, as indicated above, is not always justified. In
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recent years, there has been an increase in tax pressure on the
IT business, which reduces the insufficient investment oppor-
tunities of the national IT business, and accordingly, for some
years, a certain reduction in its weight, in particular, in the ex-
port of services (Figure) [20].

Although over the period from 2000 to 2020, the share of
added value in the GDP of the IT sector of Ukraine increased
from 2.8 to 5% [20] still there are limiting factors for the
growth of this indicator. In particular, the level of investment
guarantee is not sufficient for foreign investors to enter the
Ukrainian market. This contributes to the fact that the level of
implementation of IT technologies in social and other spheres
has not assumed a stable character. This indicates that the gap
in the use of IT, in particular, the gap in the use of social ICT
at enterprises (Table 4) contributes to the formation of a per-
manent gap in the ICT infrastructure. This peculiarity of the
impact of IT business application on the development of the
social sphere of Ukraine requires an increase in the role of in-
stitutional structures in this process. Unfortunately, state sup-
port for the implementation of IT in the social sphere, econo-
my and business is not systematic in nature, which is evi-
denced, in particular, by comparing the pace of IT implemen-
tation by enterprises by type of economic activity. All of the
above leads to inhibition of the positive impact of IT introduc-
tion in business on the development of the social sphere. These
conclusions are supported by the analysis of statistical data
(Tables 2 and 3).

The analysis of the data on how different types of IT tech-
nologies are used in business processes (Table 2) proved the
existence of significant differences in the rates of change in the
use of different types of IT technologies by Ukrainian busi-
nesses. The most impressive thing is that in some cases the
indicated rates are opposite. In particular, with regard to E-
commerce, there is no development over time, and with regard
to “Sources of “big data” for the analysis of “big data”” devel-
opment is generally negative — that is, there is a decline in this
indicator.

The conducted analysis established a significant level of
correlation between the use of the Internet in business and in
society. The correlation coefficient is 0.8756. At the same
time, a significant level of differentiation in IT use by business
by type of technology (Table 2) and the values of Ukraine’s
rating by NRI sub-indices indicates that the trend of digitali-
zation of business and, accordingly, the level of its influence
on the achievement of the SDGs have not assumed a stable
character. This also indicates that Ukraine is currently balanc-
ing between the sustainable nature of the multiplicative rela-
tionship between the development of IT technologies along
with the development of the social sphere and the state of stag-
nation of this process. Reverse trends in the use of certain
types of I'T not only lead to a reduction in investments, but also
result in a reduction in their infrastructural support, which
leads to gaps in the IT infrastructure by types of technologies
and industries. First of all, this concerns the infrastructure of
those types of IT, where their widespread use by the popula-
tion was predicted, because business support of IT infrastruc-
ture, which is not used, determines the formation of losses of
IT companies.

Many researchers declare the purely positive nature of the
impact of IT on other spheres of society [2, 4]. But our re-
search has proven that for Ukrainian realities the impact of IT
on the social sphere is of an ambivalent nature. For example,
there is a direct connection between the growth of the number
of unemployed population [20] (according to the ILO meth-
odology) and some positions of Table 2. In particular, the cor-
relation coefficient between the number of the unemployed
population and the number of enterprises using “Sources of
“big data” for the analysis of “big data”” is + 0.865029. The
correlation coefficient of the number of enterprises that use
“Sources of “big data” for the analysis of “big data”” and the
total expenditure of the population on average per month per
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Table 3

Areas of use of social ICT in enterprises by type of economic activity, share of the number of enterprises using ICT by type* in
the total number of enterprises, %

Type of economic activity of social networks blogs/microblogs multimedia websites meanz)?cfhl;rrll(;\:ledge
enterprises

2017 | 2018 | 2019 | 2021 | 2017 | 2018 | 2019 | 2021 | 2017 | 2018 | 2019 | 2021 | 2017 | 2018 | 2019 | 2021
Processing industry 224234 (246(251] 63 | 64| 66 | 69 |123]|124|12.5]129|10.2|10.2 | 10.3 | 10.4
Supply of electricity, gas, steam 225 (231233232 75| 64 |59 |62 128|129 122|124 | 10.5]|10.6 | 11.6 | 11.7
and air conditioning
Water supply; sewerage, waste 2541260275271 | 52| 54 (55|54 |89 |88]95]|92(109] 110|119 | 12.1
management
Construction 209120.8{206[20.7| 55|53 |54]53(93]92|93|93 |11 I1L1|110] 111
Transport, warehousing, postal 17.6 | 18.8 [ 19.4 | 212 | 44 | 45 | 51 | 59 | 6.1 | 76 | 84 | 102 9.8 | 99 | 9.9 | 10.6
and courier activities
Information and 443459 | 4731492 (143|159 | 17.3 | 194|252 | 274 | 28.6 | 30.1 | 16.9 | 18.1 | 19.1 | 20.2
telecommunications
Professional, scientific and 26212861294 (30192939798 140158163 | 164|132 | 13.7 | 143 | 144
technical activity
Activities in the field of 21.2 1221 | 21.0 1209 | 58 | 57 | 54 | 54 (99 (92| 9.1 |92 ]10.2]10.3]10.2|10.2
administration

*The State Statistics Service of Ukraine does not have data for 2020

household is + 0.554046. Our analysis proved that there are
limiting factors for the growth of the positive impact of IT. For
example, the average level of income per capita is one of such
factors. This, in particular, is evidenced by a comparison of
agricultural and industrial regions of Ukraine. For example, if
the number of private entrepreneurs for providing IT services
in the predominantly agricultural Kherson region is 1.47 per
thousand people, then in the predominantly industrial Dni-
propetrovsk region it is 3.24.

A comparison of rural and urban IT coverage indicates a
significant gap in the adoption of digital technologies. For ex-
ample, a comparison of the level of IT proficiency indicates
that 19.8 % of the rural population do not have such skills at
all, compared to 13.0 % of the urban population. 20.2 %
against 27.9 %, respectively, consider IT proficiency to be suf-
ficient.

It is the lower level of income per capita of the rural popu-
lation in Ukraine compared to the level of income for the ur-
ban population that is a factor that inhibits the spread of the
influence of IT technologies on the development of the econ-
omy in rural areas. And this, in turn, forms the prerequisites
for a decrease in business activity, which causes a decrease in
the level of income per capita and a much lower rate of its
growth, that is, a certain closed cycle is formed.

The level of prices for I'T technologies is unaffordable for a
significant number of Ukrainian enterprises, and even more so
for some social strata. This is also a factor of restraining the
development of social and economic spheres, in particular, by
the factor of providing production and political class with per-
sonnel who have experience in using IT. Leading companies in
Ukraine, having both the resources and the experience of im-
plementing ICT, at present, even with the desire to contribute
to the development of the national social economy, are unable
to fully realize this desire due to political, regulatory and legis-
lative restrictions, the level of corporate and organizational
culture, the need to incur significant costs and, in a certain
way, due to the lack of social control.

The analysis of directions for the use of social ICT at en-
terprises by types of economic activity (Table 3) confirms a
significant difference in their implementation. So, in general,
the implementation of the ultra-modern direction of using so-
cial ICT — means of knowledge exchange is ~10—20 % of the
total number of enterprises. This direction is preceded by the
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field of “Information and telecommunications” ~0.2 % ac-
cording to data for 2021 and “Professional, scientific and tech-
nical activities” ~ 14.4 %. The use of websites with multimedia
tools is ~9—30 % of the total number of enterprises with a sig-
nificant level of differentiation by types of economic activity.
The spheres of “Information and telecommunications” and
“Professional, scientific and technical activities” are also
among leaders by this indicator, respectively, ~28 and 16 %.
The use of blogs and microblogs is ~5—6 % of the total number
of enterprises. The spheres of “Information and telecommuni-
cations” and “Professional, scientific and technical activities”,
make up, respectively, ~30 and ~16 %. In recent years, the
number of enterprises using social networks has increased sig-
nificantly (~20—27 %). According to the type of activity “in-
formation and telecommunications”, the indicator is signifi-
cantly more than ~49 %. “Professional, scientific and techni-
cal activities” ~30 %. It is characteristic that the worst indica-
tors of the use of social ICT are labor-intensive activities:
“Transport, warehousing, postal and courier activities” and
“Activities in the field of administration”, although the trans-
port industry, as well as banking, are leaders in Ukraine in
terms of the level of IT implementation. This shows that these
industries do not consider it necessary to form feedback with
social strata.

The pace of ICT implementation in the most socially sig-
nificant types of economic activity of enterprises, for example,
“Electricity supply, gas, steam and conditioned air”, “Water
supply; sewerage, waste management” is insufficient. Accord-
ing to some types of ICT, the specified types of economic ac-
tivity of enterprises show a decrease in indicators.

A significant level of differentiation of the values of the in-
dicated indicators and the rates of their change by industry
confirm the thesis that the impact of IT implementation by
business is not sustainable in order to increase social impact.

Conclusions. A mathematical model has been developed
for evaluating and forecasting the impact of IT on the eco-
nomic and social spheres in Ukraine, and the intermediate
results of its implementation are given. In particular, a com-
parison of the number of enterprises that used IT by types of
IT technologies indicated a significant level of correlation
with social and economic parameters, for example, the aver-
age monthly pension. Both positive and negative signs of the
impact of IT on the economic and social spheres of Ukraine
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have been established. Although the use of modern technolo-
gies is a sign and condition for the economic success of enter-
prises, and the increase in the number of these enterprises
leads to an increase in the number of employees in general
and, accordingly, to the resulting increase in deductions to
the pension fund, but the return on investment for some
types of IT is not always justified. Therefore, according to the
specified types, there is a decrease in the number of enter-
prises that use them.

The negative values of the correlation coefficient of such
indicators as, in particular, the number of the unemployed
population, the aggregate expenditure of the population on
average per month per household and the number of enter-
prises that used “Sources of “big data” for the analysis of “big
data”” and “E-commerce via the Internet” confirmed the
presence of negative effects of IT use on social indicators by
the fact that these technologies lead to the reduction of em-
ployees in the relevant departments of these enterprises, since
the need for employees for the specified departments decreases
due to the effectiveness of IT.

It has been proven that the average level of income per
capita is also a limiting factor in the growth of the positive im-
pact of IT. This, in particular, is evidenced by a comparison of
agricultural and industrial regions of Ukraine. This compari-
son also indicated a significant gap in the implementation of
IT in rural and urban areas. And this, in turn, forms the pre-
requisites for relatively low growth rates of business activity in
some regions, which causes a decrease in the level of income
per capita and a much lower rate of its growth. That is, a cer-
tain closed cycle is formed.

Also, the unaffordable level of IT prices for a significant
number of Ukrainian enterprises and for certain social strata
is a factor restraining the development of social and eco-
nomic spheres. Leading companies in Ukraine, having both
the resources and the experience of implementing ICT now-
adays, even with the desire to contribute to the development
of the social sphere, are unable to realize this desire due to
political, regulatory and legislative restrictions, the level of
corporate and organizational culture, the need to incur sig-
nificant costs and, in a certain way, due to the lack of social
control.

It has been proven that there is a significant level of dif-
ferentiation in the use of IT by business by type of technology.
This factor and the value of Ukraine’s rating according to the
NRI sub-indices indicate that the trend of digitalization of
business and, accordingly, the level of its influence on achiev-
ing the SDGs have not assumed a sustainable character. This
also shows that Ukraine is still balancing between the sustain-
able nature of the multiplicative relationship between the de-
velopment of I'T and the development of the social sphere and
the state of stagnation of this process. Reverse trends in the
use of certain types of IT not only lead to a reduction in in-
vestments, but also result in a reduction in their infrastruc-
tural support, which leads to gaps in the IT infrastructure by
types of technologies and industries. First of all, this concerns
the infrastructure of those types of I'T, where their widespread
use by the population was predicted, because business support
of IT infrastructure, which is not used by the appropriate
number of consumers, causes the formation of losses for IT
companies.

The analysis of the directions of use of social ICT at enter-
prises confirmed a significant difference in their introduction
by types of economic activity. Research on the pace of ICT
implementation in the most socially significant types of eco-
nomic activity of enterprises, for example, “Electricity supply,
gas, steam and conditioned air”, “Water supply; sewerage,
waste management” proved their inadequacy. According to
some types of ICT, the specified types of economic activity of
enterprises demonstrate even a decrease in indicators.

A significant level of differentiation of the values of the
specified indicators and their rates of change by industry con-

firms the thesis that the impact of IT business implementation
is not sustainable in order to increase social influence.
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MeTta. BuzHauutu oco0MBOCTI BIUIMBY 3acTocyBaHHs [T
Ha €KOHOMIUHY i1 couianbHy cdepu B YkpaiHi. Pozpodutu
MateMaTUYHy MOJeJb ISl OLiHIOBAHHSI iTa MPOTHO3YBAHHS
BruivBy IT Ha ui chepu.

MeTtoauka. Y 10ociIKeHHi BAKOPUCTaHi 3arajibHi Ta crie-
LiaJIbHi METOAM Mi3HAHHS: MaTeMaTUYHOI (popmMatizalii ais
OLIiHIOBaHHSI Ta MPOrHO3yBaHHs BIUIMBY I'T Ha eKOHOMIYHMIA
i colliayibHUI piBEHb PO3BUTKY B YKpaiHi; KOPEJSLINAHOro
aHaJIi3y J1JIsi BCTAHOBJICHHS MYJIbTUILIIKATUBHUX 3B’ SI3KiB Ia-
paMmeTpiB i 6a30BUX (PYHKII; TMOPIBHSIHHS — IS BCTAHOB-
JieHHs1 XapakTepy BruiMBy IT Ha coliiaibHy Ta €KOHOMIYHY
cdepu; aHasoriit s aHanizy piBHg po3BUTKy IT B Ykpaini
Ta iHIIMX KpaiHax; KiJIbKiCHOTO Ta SIKiCHOTO IMOPiBHSIHHS IS

aHaJli3y piBHS BUKOPMCTAHHS COLiaJbHUX iH(bOpMaliitHO-
komyHikamiitnux texHosoriii (IKT) Ha migmpuemcrBax 3a
BUIIAMU €KOHOMIYHOT JisIJTbHOCTI.

PesyabraTn. /loBeneHo, 1110 € 00MexXyoui (haKTopu 3poc-
TaHHIO o3uTuBHOTO BIUIMBY IT, 30KpeMa, cepenHiii piBeHb
JoXoay Ha ayiny HacejeHHs. [1po 11e TakoxX CBiIYMUTh MOPiB-
HSIHHSI CUJTbCHKOTOCIIOAAPChbKUX 1 TMPOMMCIOBUX DETiOHIB
YKpainu, 1110 BKa3ajao Ha 3HaYHUI po3puB BUKopuctaHHs I'T
y ceJli Ta MicTi. BusiBieni ciabki Miciist Ta yerixi YkpaiHu
npu BapoBamkeHHi IT. YkazaHi npuurMHM raabMyBaHHS O~
3UTUBHOTO BILJIMBY BUKOopucTaHHs I'T Ha po3BUTOK colliajib-
HOI Ta eKOHOMIYHOI cep. [loBeneHo 3HaUHUIA piBeHb Aude-
peHitianii y BukopuctaHHi [T 6i3HecoM 3a BupamMu TEXHOJIO-
riit i IKT 3a Bugamu eKOHOMIYHOI IisIBHOCTI.

Haykosa noBusna. BuzHaueHi oco6nuocTi BruuBy I'T Ha
€KOHOMIUHY ¥ cowianbHy chepu B Ykpaini. OcHOBHa oco-
OJMIMBICTh — OasaHCYyBaHHS MixX po3BUTKOM IT-TexHosorii i
coliaabHOI chepu Ta CTAHOM CTarHallii 11boro mpoiecy. Po3-
pobJieHa MaTeMaTUYHa MOJIEJIb IJIs1 OLiHIOBaHHS Ta MPOTHO-
3yBaHHs BruMBy I'T Ha eKOHOMIUHY i1 colianbHY cdhepu, Ha-
BeJIeHi TPOMiXHi pe3yJbTaTH il BUKOPUCTAHHSI.

IIpakTiyHa 3HAYMMicTb. 3ampPOIIOHOBAaHI PeKOMEHMALlil
1I0/T0 YCYHEHHS TepenoH ynpoBamkeHHIo I'T B ykpaiHCbKO-
My 0i3Heci, colliaabHiii i eKOHOMIUHi cepax.

KurouoBi cioBa: yugposi mexrnonoeii, ingpopmauiiino-xomy-
HIKaQUiliHi mexHoA02ll, MameMamu4Ha Mooesb, MyAbMUNAIKa-
MueHuil 36’ 30K
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