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ABSTRACT

The purpose is to identify the key regularities of the information and communication
technology sector (ICTS) development in the context of forming creative types of eco-
nomic activity in the EU countries for the implementation of the European experience in
Ukrainian practice of the structural modernization of the economy. Scientific methods
of induction and deduction, synthesis and comparison, statistical estimation of variation
features, and multiple regression analysis are used. The following scientific and meth-
odological approach to evaluating the ICTS development in the EU countries was worked
out: carrying out a comparative analysis of main trends in the social and economic
development of the ICTS; evaluating the indicators of a spatial variation for major social
and economic indexes of the ICTS development; determining a multiple regression
equation to identify the factors having an impact on employment in this sector. In ac-
cordance with the dynamics of the main indicators of variation for the ICTS in the EU
countries, the presence of spatial differentiation in output, gross fixed capital formation,
general government expenditure and final consumption expenditure of households, rel-
ative homogeneity in employment were revealed. The author has substantiated the role
of the ICTS in strengthening spatial asymmetries in the creative industries development
in the EU countries. Such factors influencing employment in the ICTS of the EU countries
as demographic situation, R&D expenditures, unemployment expenditures and fre-
quency of internet access were identified by means of multiple regression analysis.
Given the experience of the EU countries, in Ukraine, the growing influence of the ICTS
on the formation of creative industries and structural modernization of the economy is
connected to improving the current social and economic situation after the war, gov-
ernment measures for stimulating its development, overcoming the demographic crisis
and growing households demand for information and communication services.

Keywords: creative industries, factors of development, sector of information and
communication technologies, social and economic indicators, employment, multiple
regression analysis

JEL Classification: C10, L82, L86, 010

INTRODUCTION

One of the important trends in the development of the national economy is the strength-
ening of the information and communication technology sector's (ICTS) influence on
the functioning of its various industries. Due to the existence of direct and indirect ef-
fects, the ICTS contributes to the formation of the information society and the restruc-
turing of the national economy, accelerates the digitalization of households, firms and
the state, strengthens the openness of the country and stimulates new markets. This
sector is one of the main factors in the formation of creative industries through the
transformation of existing and the emergence of new economic activities, and modifi-
cation of value chains. In view of this, it is necessary to identify the main trends in the
evolution of the ICTS in the EU countries, taking into account its contribution to the
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development of creative industries and the structural modernization of the economy to adapt this experience to the con-
ditions of Ukraine’s economy.

LITERATURE REVIEW

The formation of scientific approaches to the elucidation of the major theoretical and methodological and applied principles
of the ICTS functioning in the context of creative industries formation and the structural transformation of the economy is
debatable. From the standpoint of improving operational efficiency and expanding opportunities to achieve missions by
cultural institutions, H. Bakhshi and D. Throsby have identified prospective directions for the use of information and com-
munication technologies (ICT) [1]. In view of the Internet development, E. Sanz has analysed the features of digital market
formation for cultural products and generating their value [2]. Based on the use of cluster analysis methodology for creative
industries in the EU countries, K. Baculakova and M. Gress emphasized the positive effect of high-tech industries and the
Internet on their formation [3]. From the standpoint of the importance of creative industries in the national economy
E. Martinaityté and R. Kregzdaité have identified the main factors of their development, among which a special place
belongs to technological innovations [4]. Based on the analysis of the correlations and differences between the creative
and manufacturing industries T.K. Sung found that the development of the ICTS has a positive effect on the competitive-
ness and efficiency of firms in these industries [5].

Taking into account the impact of ICT on innovation in the creative industries M. Abbasi, P. Vassilopoulou and L. Stergioulas
developed strategic guidelines for their development to maximize the benefits of major stakeholders [6]. Based on the use
of peer-to-peer file-sharing methodology, A. Hervas-Drane and E. Noam structured the types of Internet influences on the
international distribution of cultural goods and assessed the implications for cultural policy and cultural diversity [7]. From
the standpoint of creating innovations and their importance for economic growth J. Stejskal, P. Hajek and V. Prokop have
analysed the models of cooperation in the information and communication creative industries of Germany [8]. Through
the formation of demand for creative goods, C. Peukert clarified the main directions of digitalization impact and develop-
ment of Internet platforms on the functioning of cultural industries in the national economy [9]. The peculiarities of the
nature and dynamics of the online ecosystem of entrepreneurship in the cultural and craft industries are determined by
V. Chandna and M.S. Salimath [10].

Through the identification of the main trends in the development of ICT F. Li has clarified the features of the digital
transformation of business models in the creative industries [11]. The functions of the digitization process during the
construction of value chains in the creative industries of Sweden have been identified by D. Betzler and L. Leuschen [12].
Taking into account the processes of digitalization and development of ICT, N. Casemajor, G. Bellavance and G. Sirois
have structured the key directions of changes in the goals and priorities of cultural policy (on the example of Quebec,
Canada) [13]. Scientists have classified the chief factors in the development of virtual agglomerations of cultural industries
in the digital economy [14]. J. Snowball, D. Tarentaal and J. Sapsed analysed and identified the types of positive effects
caused by the use of digital technologies by firms in the cultural and creative industries of Cape Town (South Africa) and
Brighton (UK) [15]. Due to the formation of the creative economy, the peculiarities of the structural transformation for the
information and communication sector in the EU countries are evaluated and the main directions of adaptation of this
experience to the social and economic situation in Ukraine are identified [16]. However, it is necessary to evaluate the
main directions of the evolution of the ICTS in the economy of the EU countries from the standpoint of its importance for
the formation of creative industries and justify a number of recommendations to intensify its participation in the structural
transformation of the economy of Ukraine.

AIMS AND OBIJECTIVES

The purpose is to identify the key regularities of the ICTS development in the context of forming creative types of economic
activity in the EU countries for the implementation of European experience in the Ukrainian practice of the structural
modernization of the economy. To do this, it is necessary to:

= carry out a comparative analysis of the basic trends in the social and economic development of the ICTS in the EU
countries;

= evaluate the nature of the main macroeconomic indicator’s variation of the ICTS functioning in 2008—-2020 for Euro-
pean countries;

. identify the chief factors influencing employment in this sector in the EU countries with the help of tools of multiple
regression modelling.
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This will allow us to offer scientific, methodological and practical approaches to define the prospects for the development
of the ICTS in Ukraine from the standpoint of determining its contribution to the structural transformation of the economy.

METHODS

The achievement of this goal involves the use of methods of induction and deduction, analysis and synthesis, and com-
parison to determine the chief regularities of the ICTS development in the EU countries; analyzing the variation for the
main social and economic indicators in order to evaluate the nature of the spatial changes in this sector by the EU countries;
multiple regression analysis to characterize the major factors influencing the ICTS employment of these countries.

To analyse the main trends in the development of the ICTS in the EU countries and Ukraine, we use statistics represented
by the System of National Accounts (SNA) in the category “Information and Communication”. This is due to the fact that
the systematization of data for the creative industries and ICTS, which is reflected in official statistics, does not have a
well-established approach. The classification of ICTS economic activities is presented by the International Standard Indus-
trial Classification of All Economic Activities [17], the European Commission for Joint Research in ICT [18] and the Organ-
ization for Economic Co-operation and Development [19]. For creative industries, there is a sectoral classification of the
Department for Culture, Media and Sport (UK) [20], EU countries [21], Ukraine [22]. According to this, the creative indus-
tries include those types of economic activity that fall under the classification of the ICTS.

RESULTS

The ICTS has a special position in the economy of the EU countries, due to the ambiguity of its impact on the development
of creative industries and structural changes in the economy. In 2008-2020, the general trend is that its share in the
structure of gross added value (GVA) of European countries gradually increased (Table 1). If in 2010-2014 the contribution
of the ICTS to the creation of GAV was the lowest, in 2020 it increased by 0.8 % of GDP, which was based on the growth
of demand for its products due to the COVID-19 pandemic. In the EU countries, where in some years the share of GAV in
this sector was the lowest, its position in the national economy was influenced by the current social and economic situation,
strategic development priorities, quality of institutions that stimulate business activity in the ICTS and contribute to the
development of its effective ecosystem. In 2008-2020, Ireland was the leading country in terms of the contribution of the
ICTS to the development of the national economy by the share of GAV, and by 2020 the growth was 2.4 times. This is
due to the fact that the country is taking long-term measures to stimulate foreign investment in high value-added indus-
tries, reform the labour market and reduce the tax burden on business, an additional factor was Brexit. The situation in
the ICTS in the EU countries has strengthened the position of the creative industries through the affiliation of information
and telecommunications services (ITS) to them. In Ukraine, the ICTS is also considered as one of the priority areas for
achieving positive structural changes in the national economy and the formation of creative industries. If in 2016 its share
in the structure of GAV was 3.7 % of GDP, in 2020 — 5 %, that is, increased by 1.35 times [23].

Measures to provide state support for the development of the ICTS in the EU countries are quite differentiated. In 2008—
2019, the share of expenditures on information and communication from the general budget in the EU countries was
gradually reduced, it amounted to less than 1 % of general government expenditures (Table 1). If in 2008—-2012 its gradual
growth was recorded, then from 2013 it began to decrease. During the analysed period in the EU countries, which have
one of the lowest indicators of the contribution of the ICTS to the creation of GAV, the general government expenditure
on information and communication was higher than average, in Ireland — lower.

These differences in approaches to the formation of general government expenditures for this sector are due to the high
degree of interest of private entities in investing in ICT, a significant level of its integration into the market relations system,
state priorities for national information and communication space development and digitalization of public goods provision.
In 2008-2020, the expenditures of the consolidated budget of Ukraine for communications, telecommunications and in-
formatics amounted to 0.1 % of the expenditures of the consolidated budget, by 2020 they were slightly reduced [24].
This is in line with the general trends that have emerged in EU countries. The growth of the ICTS in the national economies
of Ukraine and the EU countries in the context of the formation of creative industries is largely based on the active use of
regulators of market origin, and public investment in this sector is insignificant.

In 2008-2020, there were changes in the structure of the labour market of the EU countries due to the growing share of
those employed in the ICTS, and this was recorded even in those countries for which the contribution of this sector to the
creation of GAV is the smallest. If on average in the EU countries the share of employment increased by 0.5 % of the
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total, and GAV — by 0.7 % of GDP for the analysed period, in Ireland these figures were 1 % of the total and 9.5 % of
GDP, respectively (Table 1).

Table 1. Main trends of the ICTS development in the EU countries. Notes: * — European Union (27 countries) and countries with the lowest value;
** — countries with the highest value; GAV —gross added value, GGE — general government expenditure, GFCF — gross fixed capital formation; FCEH —
final consumption expenditure of households. (Source: calculated based on [25])

Indicator Country 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

European Union* 4.2 4.3 4.1 4.1 4.1 4.1 4.1 4.2 4.2 4.3 4.4 4.5 4.9
Greece* 33 36 2.8 2.8 2.7 2.7 2.4 2.5 26 2.7 27 2.8 3.1

GAV of information | Cyprus* 2.9 3.0 3.2 3.2 3.2 38 4.2 4.2 5.1 5.7 5.7 6.2 6.9

and communication,

% of GDP Lithuania* 3.0 35 33 2.8 2.7 2.9 2.8 3.1 3.2 33 33 35 37
Austria* 3.0 2.9 29 3.0 3.0 3.0 31 3.1 3.2 32 33 34 35
Treland** 6.8 7.5 8.4 8.2 8.8 9.4 9.8 8.7 9.2 10.6 12.1 14.4 16.3
European Union* | 0.093 | 0.086 | 0.107 | 0.101 | 0.141 | 0.099 | 0.068 | 0.069 | 0.060 | 0.060 | 0.069 | 0.064
Greece* 0.009 | 0.039 | 0.006 | 0.004 | 0.001 | 0.002 | 0.008 | 0.006 | 0.014 | 0.015 | 0.0195 | 0.037

GGE on communica- | Cyprus* 0.356 | 0.363 | 0.364 | 0.348 | 0.324 | 0.329 | 0.292 | 0338 | 0333 | 0331 | 0292 | 0.303

tion, % of the total

GGE Lithuania* 0.328 | 0.089 | 0.386 | 0.346 | 0.392 | 0.375 | 0477 | 0.604 | 0.114 | 0.137 | 0125 | 0.284
Austria* 0.104 | 0.090 | 0.09 | 0.093 | 0.079 | 0.076 | 0.077 | 0.091 | 0.104 | 0.08 | 0.134 | 0.105
Treland** 0.086 | 0.071 | 0.061 | 0.025 | 0.027 | 0.036 | 0.038 | 0.042 | 0.044 | -0.085 | 0.054 | 0.049
European Union* 2.5 2.6 2.5 2.6 2.6 2.6 2.7 2.7 2.7 2.8 29 2.9 3.0
Greece* 1.9 1.8 2.1 2.1 2.1 2.1 2.1 2.1 2.0 2.0 22 22 22

Employment in infor-

mation and commu. | CYPrus* 23 23 2.4 25 25 26 2.7 2.7 2.7 2.8 3.0 3.2 33

i il 0

?(')ct:fm”' Y of the Lithuania* 17 17 1.8 2.0 22 1.9 18 2.0 2.1 2.1 23 2.7 2.9
Austria* 2.4 2.4 2.4 2.5 2.5 2.5 26 26 27 2.7 2.8 2.9 3.0
Treland** 3.4 38 35 36 38 38 37 37 38 4.0 3.9 4.0 4.4
European Union* | 4.5 48 4.6 45 4.6 4.6 46 4.7 48 4.8 5.0 5.1 55
Greece* 37 3.9 37 37 36 35 33 34 36 36 35 36 4.0

Output of infor- «

mation and commu- | CYPrus 4.1 4.0 4.4 46 53 6.5 6.8 7.4 8.3 8.7 8.8 10.5 11.6

nation an

g')‘;:ltm"' " of the Lithuania* 3.0 35 3.1 26 25 26 2.7 2.9 3.1 3.2 34 35 39
Austria* 35 36 35 35 35 36 36 37 38 37 38 3.9 4.1
Treland** 102 | 115 | 135 | 133 | 163 | 181 | 185 | 165 | 149 16.2 18.1 18.5 211
European Union* | 3.6 3.4 36 35 36 36 36 37 37 36 36 33 34
Greece* 5.6 6.0 6.4 6.1 6.9 6.3 6.9 8.4 8.0 8.5 10.4 10.5 12.2

GFCF of ICT equip- | CYPTUS* 3.0 43 37 37 38 4.1 4.0 5.1 26 23 23 2.1 2.0

ment, % of the total | |y anig* 47 6.3 8.4 7.9 8.0 6.1 5.2 55 5.6 6.0 5.9 6.0 6.9
Austria* 57 52 58 55 56 5.0 46 5.4 5.1 5.1 5.2 5.0 5.1
Treland** 2.4 33 39 6.9 5.1 55 4.4 3.0 23 1.9 34 1.0 1.6
European Union* | 2.9 3.0 2.9 2.8 2.8 2.7 26 2.5 25 2.5 2.4 2.4 26
Greece* 36 4.4 45 4.1 4.1 36 3.4 34 38 39 38 38 4.9

FCEH on communi- | Cyprus* 3.0 3.2 26 2.7 2.7 2.8 2.8 2.9 2.8 26 25 2.5 2.9

cations, % of the to-

tal Lithuania* 2.2 2.8 26 23 2.5 26 2.4 26 2.8 2.8 2.7 2.6 2.9
Austria* 23 23 2.1 2.0 2.0 1.9 1.9 1.9 1.9 1.9 1.9 1.9 2.1
Ireland** 3.1 33 3.0 2.9 2.8 2.7 2.8 2.8 26 2.5 25 2.4 2.9
European Union* | 400 390 400 400 390 380 370 370 380 390 390 390 390
Greece* 550 650 620 540 520 440 410 410 450 480 470 490 530

FCEH on communi-

cations, current Cyprus* 520 500 410 430 430 430 430 450 450 450 450 460 440

i’;gces' U0 PEr cap- | | jthyania* 150 160 150 150 170 190 190 210 240 260 270 280 300
Austria* 430 420 400 400 400 390 390 400 410 410 430 440 440
Ireland** 600 550 500 480 460 460 490 500 490 480 500 480 540
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This indicates not only higher productivity in the ICTS of Ireland compared to other EU countries, but also a high demand
for labour and staff shortages. In Ukraine, there was a tendency to increase the share of employees in the ICTS, in 2012
it was 1.5 % of the total, in 2020 — 1.8 % [calculated on the basis of 23]. This is lower than the EU average and corresponds
to the level of a country like Greece. Structural changes in the labour market for the ICTS have a positive impact on the
labour market for creative industries in both Ukraine and the EU, which is based on the long-term trend of increasing
demand for highly qualified professionals in this sphere.

In 2008-2020, the position of the ICTS in the development of the national economy of the EU countries increased in terms
of output, averaging up to 1 % of total output, in Ireland — up to 10.9 %, Cyprus — up to 7.5 %, respectively (Table 1).
In Ukraine, the share of the ICTS output corresponded to the overall figure for the EU countries, tended to gradually
increase in the analysed period, in 2020 it was about 4.2 % of total output [calculated on the basis of 23]. Indirectly, this
had a positive impact on the formation of creative industries in Ukraine and EU countries, as it contributed to their growth
in such economic activities as information and telecommunications. In the future, the ICTS will play the role of a kind of
catalyst for the development of creative industries, determining its structural features in the EU countries and Ukraine.

In 2008-2020, the process of gross fixed capital formation in the ICTS in European countries was relatively stable, aver-
aging 3.6 % of the total (Table 1). Moreover, by 2020, Greece has gradually increased the share of accumulation of gross
fixed capital of the ICTS, according to this indicator, it took a leading position, and in Ireland, it was gradually reduced.
The main reasons for the existence of such differences are the peculiarities of institutional changes in the investment
processes of the EU countries, related to the stimulation of the ICT development, and the speed of digital transformation
of production. In Ukraine, in 2013-2020, the share of the cost of ICTS fixed assets is also growing, and capital investment
in this sector was fluctuating, averaging 4.5 % of the total annually [calculated on the basis of 23]. The impact of the ICTS
on the formation of creative industries and the change in the structure of the economy in Ukraine and the EU countries
from the point of view of gross fixed capital accumulation was marked by positive trends but depended on the intensity of
ICT implementation and the existing investment climate.

The activity of the ICTS affects the structure and nature of household consumption of its products. According to table 1 in
2008-2020 the structure of final consumption expenditure of household (FCEH) on communications in the EU countries
did not change significantly, in 2008-2012 their share was slightly higher, in 2013-2020 it decreased by 0.2 % of the total.
During these years, FCEH per capita in the EU countries were relatively stable, the peculiarity is that their differentiation
by country depended on the level of their socio-economic development. In 2020, this was virtually unaffected by the
negative social and economic effects of the COVID-19 pandemic. The main reasons for this were the affordability of
networking, the development of customer-oriented digital ecosystems, increasing competition in the market of information
and communication services, and the formation of an information and communication culture by households.

In Ukraine, in 2010-2019, the structure of total expenditures on communications per average household per month did
not change significantly, except for the crisis of 2014-2017, it amounted to 2.8 % of total aggregate expenditures. In
2020, due to the transition to remote working, their share increased by 0.6 % and reached 3.4 % of total expenditures
[calculated on the basis of 23]. In absolute terms, the total communication expenditures per Ukrainian household per
month fluctuated, from € 5.41 in 2015 to € 10.52 in 2020, respectively [calculated on the basis of 23]. The impact of the
ICTS on the development of creative industries in Ukraine and the EU countries is associated with the emergence of new
communication channels that increase household access to various creative content, the formation of new models of
interaction based on different types of digital platforms, growing demand for information communication services against
the background of cheaper usage fees. In view of the consumer sentiment of households, the ICTS serves as a stimulator
for the development of creative industries and changes the structure of consumption.

We propose to evaluate the peculiarities of the ICTS development in the EU countries in 2008-2020 on the basis of the
dynamics for a number of variation indicators (Table 2). In these years, we have recorded an increase in the values of the
scope of variation, sample variance and coefficient of variation for GAV in the ICTS. If by 2017 the value of the coefficient
of variation was less than 33.3 % (which indicated the homogeneity of the population), then in 2018-2020 — already
higher. This indicates that in the EU countries the development of this sector depended on the level of social and economic
well-being, the speed of innovation based on ICT, qualitative changes in the infrastructure of information and communi-
cation services and the formation of digital competencies of consumers.

The strengthening of structural disparities in the EU countries in terms of GAV in the ICTS (% of GDP) aims to improve
the competitive position of countries, increase the efficiency of economic resources using and transform the environment
of interaction between government, firms and households. In addition, this means that the ICTS affects the formation of
creative industries and structural modernization of the economy in different ways in the EU countries. In order to achieve
positive structural changes in the economy of Ukraine, it is expedient not only to improve the investment climate and
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create favourable conditions for the intensification of business processes in the ICTS but also to stimulate demand for
products in this sector. It will also strengthen the trans-sectoral potential of Ukrainian creative industries by expanding
opportunities for the development of creative entrepreneurship and partnerships with the state.

Table 2. Indicators of variation of the main trends in the ICTS development in the EU countries. Notes: GAV — gross added value-added, GGE
— general government expenditure, GFCF — gross fixed capital formation; FCEH — final consumption expenditure of households. (Source: calculated based

on [25])

Indicator v:‘r’l';‘zlgf‘ 2008 | 2009 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 2020
Scope of 3.9 46 5.4 6.1 6.7 7.4 6.2 6.6 7.9 9.4 11.6 13.2
variation

GAV of infor- Sample
mation and com- Varia‘;me 0.8066 | 0.9706 | 1.3006 | 1.4965 | 1.5881 | 1.8383 | 1.5198 | 1.6553 | 2.1962 | 3.0374 | 4.4990 | 6.2527
munication, % of
GDP Coeffi-
cient of 2162 | 2278 | 2680 | 2859 | 2919 | 3129 | 2829 | 2876 | 3229 | 3695 | 42.39 46.48
variation
Scope of
ey | 07033 | 03449 | 03447 | 03912 | 04077 | 04739 | 06015 | 03305 | 04160 | 02720 | 03005 | 0.7033
GGE on communi- | Sample 0.0203 | 0.0067 | 0.0088 | 0.0116 | 0.0106 | 0.0102 | 0.0137 | 0.0043 | 0.0054 | 0.0035 | 0.0051 | 0.0203
cation, % of the variance
total GGE
Coeffi-
cient of 10312 | 7768 | 9796 | 93.80 | 9938 | 101.13 | 117.39 | 8329 | 9339 | 6639 | 82.03 | 103.12
variation
Scope of 3.2 3.1 3.0 2.80 27 2.7 2.5 25 28 23 2.7 25
variation
Employment in in- Sample
formation and e, | 06338 | 06380 | 05487 | 05312 | 05260 | 05426 | 0.5435 | 0.5473 | 0.5805 | 04834 | 04703 | 0.4582
communication, %
of the total Coeffi-
cient of 2995 | 2930 | 2645 | 2562 | 2506 | 2493 | 2434 | 2391 | 2427 | 2162 | 20.90 20.11
variation
Scope of 7.2 8.0 10.7 13.8 15.6 15.8 13.6 1.7 13.0 14.8 15.0 17.4
variation
Output of infor- Sample
mation and com- Variaace 1.8041 | 23404 | 3.2812 | 54311 | 7.0536 | 7.4200 | 5.7686 | 4.7115 | 5.8275 | 7.6080 | 8.6055 | 12.8523
munication, % of
the total Coeffi-
cient of 3081 | 3232 | 3977 | 4974 | 5523 | 5606 | 4895 | 43.11 | 4711 | 5231 | 53.64 59.85
variation
Scope of 56 49 6.0 6.0 5.2 53 7.5 6.8 7.5 10.0 9.5 11.7
variation
GFCF of ICT Sample 23001 | 2.0132 | 2.5546 | 2.2522 | 1.9323 | 22492 | 2.8804 | 2.8424 | 24575 | 3.2916 | 4.0527 | 5.8496
equipment, % of variance
the total
Coeffi-
cient of 3328 | 3245 | 3437 | 3372 | 3151 | 3313 | 3854 | 3938 | 3816 | 43.16 | 50.03 61.19
variation
Scope of 38 39 3.7 3.7 3.9 3.4 32 32 33 33 33 41
variation
FCEH on commu- Sample
nications, 9% of e, | 05456 | 06139 | 05499 | 05460 | 06072 | 04851 | 04779 | 0.5106 | 04982 | 04772 | 04490 | 0.7704
the total
Coeffi-
cient of 2489 | 2568 | 255 | 2542 | 2736 | 2522 | 25.094 | 2597 | 2624 | 2612 | 2580 29.84
variation
f;‘r’lggo": 580.0 | 560.0 | 640.0 | 650.0 | 680.0 | 7100 | 8100 | 8000 | 7700 | 7300 | 780.0 600.0
FCEH on commu- Sample
nications, current oo 23545 | 24013 | 25784 | 25698 | 24934 | 25260 | 29043 | 27216 | 26715 | 25095 | 28433 19360
prices, euro per
capita Coeffi-
cient of 39.84 | 4159 | 4157 | 4124 | 4124 | 4205 | 43.66 | 4144 | 40.18 | 3834 | 39.99 34.28
variation

According to the dynamics of variation indicators, the ICTS public funding in the EU countries had its own national char-
acteristics (Table 2). What they had in common was that the approaches to structuring the general government expendi-
tures on communications depended on the state priorities and market conditions. This is due to the fact that the ICTS has
significant potential for self-development in market conditions, which is based on the existence of various organisational
and legal forms of entrepreneurship, active introduction of innovations, the dynamism of the various industries emergence,
the use of business models based on data, creating digital platforms for the interaction of sellers and buyers. In the EU
countries, at the state level, they use other approaches to stimulate the development of the ICTS, related to the formation
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of communication quality standards, licensing, and provision of information security. In view of the variability of ICTS
budget funding in the EU countries, its impact on the formation of creative industries in this area is limited, one of the
effective mechanisms is project financing of this type of economic activity from the EU structural funds. In Ukraine, it is
advisable to rely on this experience, and consider the contribution of the ICTS in the formation of creative industries
through the market mechanism, state regulation of these industries is associated with building the appropriate institutional
environment and cooperation with EU funds.

The analysis of variation indicators by the structure of employment in the ICTS of the EU countries revealed a trend
towards smoothing spatial differences in 2008-2020 (Table 2), the studied population became more homogeneous. The
situation on the labour market for the ICTS shows the similarity of its evolutionary processes, caused by the growing
demand for ICT professionals in the EU countries, the expansion of opportunities for the use of non-standard forms of
employment and staff mobility. These trends are a kind of indicator that the ICTS labour market in the EU is highly
competitive. We should also expect positive changes in the labour market for creative industries in European countries,
which is due to the growing demand not only for professionals in this sector but also for related professions connected
with the development and creation of interaction between individuals and relevant technical devices. Based on the expe-
rience of structural transformations of the ICTS labour market in the EU countries, it can be argued that the configuration
of employment for creative industries will change in Ukraine as well.

In 2008-2020, there was a tendency to increase the heterogeneity of the analysed population in such components of the
ICTS as the structure of output (% of total) and gross fixed capital formation (% of total) in the EU countries, based on
the upward dynamics of variation indicators (Table 2). This indicates the spatial differentiation of approaches to the im-
plementation of ICT in different sectors of the national economy, the existence of differences in the intensification of
activities in the ICTS and adaptation to changes. The foundations have been laid for strengthening the asymmetry of
creative industries' development due to the different speeds of structural changes in the ICTS. According to the experience
of EU countries, one of the functions of the ICTS in Ukraine will be the replacement and adaptation of existing technological
organisations in the creative industries and the intensification of its participation in the structural modernization of the
economy.

In the analysed period, the structure of the FCEH for communication in the EU showed a slight increase in household
behaviour differences by the magnitude of the scope of variation and sample of variance, the value of the coefficient of
variation increased, but the studied population remained homogeneous (Table 2). In 2008-2020, the dynamics of variation
indicators for FCEH for communications at current prices per capita was fluctuating, demonstrating the heterogeneity of
the studied population. These trends indicate that in the EU countries there are changes in consumer preferences in the
ICT services market, which is based on improving the social and economic situation in some national economies, the
development of networking systems of government, firms and households and increasing the level of digital literacy. For
EU households, the evolution of the ICTS will generate a set of signals about the importance of communication expenditure
due to the need of solving personal and professional problems. For the creative industries of European countries, this will
create the preconditions for unlocking their potential through the production of high-tech creative products, the use of
digital marketing to promote them, the introduction of flexible forms of employment. Similar trends related to changes in
household expenditure on communications, which are also typical for Ukraine, they indirectly increase the demand for
creative industries in the national market.

To determine the factors influencing the development of the ICTS in the EU countries, we use the tools of multiple regres-
sion modelling. Employment in the field of information and communication (¥, thsd. people; the ICTS) will be considered
as a dependent variable that determines the progressive changes in this sector. This is due to the fact that employment
trends directly reflect the nature of the development of the ICTS, its position and role in the formation of creative industries,
changes in the structure of the national economy. As independent variables we take such as: X; — population, unit; X —
general expenditure on R&D, min. euro; X5 — expenditure on unemployment, min. euro; X3 — frequency of Internet access,
daily, % of individuals. Statistical data for the identification of a multiple regression model is taken for 29 EU countries in
2008-2019, the sample size is 208 units. According to this, the following multiple linear regression equation was obtained
(Table 3). The main parameters estimation of the equation shows that it is adequate for Fisher’s criteria and Student’s t-
test, the absence of auto-correlation according to the Durbin-Watson test.

With a probability of 99.31 % (1)), it can be said that the number of people employed in the field of information and
communication in the EU countries depends on the demographic situation (Xi), R&D expenditure (X;), unemployment
expenditure (X5) and the level of individuals Internet involvement (X3). In view of the multiple regression equation param-
eters, it is appropriate to interpret them as follows: if the population in the country increases by 10,000 people, we can
expect an increase in employment in the field of information and communication by an average of 0.086 thsd. people; if
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the general expenditure on R&D increases by 1 min. euros, the number of people employed in the field of information and
communication will increase by an average of 0.0067 thsd. people; if the expenditure on unemployment increases by 1
min. euros, the number of people employed in the field of information and communication will decrease by an average of
0.0017 thsd. people; if the share of individuals who use the Internet every day will increase by 1 %, the number of people
employed in the field of information and communication will increase by an average of 0.3883 thsd. people.

Table 3. The Sample Regression Functions and Reporting Regression Results for Employment in Information and Communication. Notes:
* — the slope parameters and intercept; ** — the regression. (Source: calculated based on [25])

Confidence interval, 95 %
Variables Intercept and slope Standard error* t-statistic DW, 99 %
parameters low-level high-level
Yr-meet -18.8823 5.5477 -3.4037 -29.7557 -13.3346 2.032
variable Xi 0.0000086 0.0000002 53.9840 0.0000083 0.0000088 d=1.623
variable X 0.0067 0.0001 45.1181 0.0064 0.0069 a=1.725
variable X6 -0.0017 0.0003 -6.4438 -0.0022 -0.0014
variable X 0.3883 0.0803 4.8338 0.2309 0.4687
Regression statistics Analysis of variance
R 0.9965 af ss MS F
R 0.9931 Regression 4 25610480.92 6402620.23 12264.03
Normalized R? 0.9930 Residual 343 179068.22 522.06
Standard error** 22.8487 Total 347 25789549.13

Accordingly, the increase in the number of people employed in the field of information and communication in the EU
countries will have a positive impact on the development of the ICTS, due to the influence of socio-demographic factors,
enlarged R&D spending and expanded use of the Internet. Taking into account the experience of the EU countries, in
Ukraine, the growth in the number of employees in the ICTS is associated with overcoming the demographic crisis, in-
creasing spending on innovation and the number of Internet users. In turn, this will create a favourable environment for
the emergence of creative industries and structural modernization of the economy in the EU countries and Ukraine on the
basis of expanding cooperation with the ICTS to integrate digital technologies into production.

Due to the war, we can expect a deterioration in the position of the ICTS in the Ukrainian economy due to the "brain
drain", a decrease in demand for products, obstacles in the logistics and energy supply system, and a reduction in invest-
ment. Given that the ICTS includes computer programming, consulting and information services, the basis of which is
remote employment, access to the Internet and the use of remote services to work on joint projects, the war is likely to
have a weaker impact on its main social and economic indicators, it will affect the structural modernization of Ukraine’s
economy.

DISCUSSION AND CONCLUSIONS

Thus, the development of the ICTS has a positive impact on the formation of creative industries and the structural mod-
ernization of the economy in EU countries. Based on the analysis of the major social and economic indicators of the ICTS
for these countries, it is established that structural changes in it are caused by the social and economic situation, current
conditions of investment and innovation, features of infrastructure for information and communication services and digital
skills. The following scientific and methodological approaches to the evaluation of the ICTS as a factor in the formation of
creative industries in the EU countries are proposed: a comparative analysis of the ICTS development on the basis of
existing statistics; spatial variation assessment of the key indicators of ICTS development; construction of a multiple
econometric equation to specify the factors that affect the activities in this sector.

The analysis of the peculiarities of ICTS activity main indicators variation in the EU countries revealed the existence of
spatial differentiation in production, accumulation of gross fixed capital, general government expenditures and final con-
sumption expenditure of households on communication, and relative homogeneity in employment. The reason for this is
the differences between national economies, government strategies to stimulate its development and consumer behaviour
of households. From this point of view, the role of the ICTS as a factor in the formation of creative industries in the EU
countries is to strengthen the spatial asymmetries of these industries' development. On the basis of the multiple regression
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equation, the factors influencing employment in the ICTS of the EU countries are specified. Accordingly, the development
of the ICTS as a factor in the formation of creative industries in Ukraine will depend on the peculiarities of the structural
transformation of the national economy, state priorities for reforming the country and consumer sentiment of households.
In view of the experience of EU countries, strengthening the influence of the ICTS on the formation of creative industries
in our country is associated with improving the current socio-economic situation, government measures to stimulate its
development, overcoming the demographic crisis and increasing household demand for information and communication
services. Despite the negative influence of the war in Ukraine on the formation of the creative industries, the ICTS will
continue to maintain its leading position in the structure of the economy. Prospects for further research are connected
with the determination of ICTS evolution in the context of creative industries formation in the economy of Ukraine.
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Kidypyak M.

CEKTOP IH®OPMALIIMHO-KOMYHIKALIIMHUX TEXHOJIOITA SIK YAHHUK ®OPMYBAHHSA
KPEATUBHUX IHAYCTPIN Y KPATIHAX EBPOMNMEWNCbBKOIO COIO3Y: AIOCBI CTPYKTYPHOI
TPAHC®OPMAUII AN YKPATHMU

MeToto € cneumdikallisi OCHOBHMX 3akoHoMipHocTel po3BUTKY CIKT y KOHTEKCTi CTAHOBNEHHSI KPeaTUBHUX BUAIB EKOHOMi-
YHOI AifaNbHOCTI B KpaiHax EC ans iMnnemMeHTaLji EBponeicbKoro A0CBiay B YKPaiHCbKY NpakTUKY CTPYKTYpPHOI MoAepHi3aLlii
€KOHOMIiKW. BukopucTaHo MeToam iHAYKUii Ta AeAyKUii, CUHTe3Y Ta NOPIBHSAHHSA, CTAaTUCTUYHOIO OLIHIOBAHHS BapiaLii 03HaK,
6araToakTOpPHOro PerpecUBHO-KOPENSALIMHOrO aHanisy. 3anpornoHOBaHO TaKWil HAYKOBO-METOAOMOMYHUIA Niaxia Ao oui-
HioBaHHs po3BuTKY CIKT sik UMHHMKa (hOpMyBaHHSI KpeaTUBHMX iHAYCTPIM y kpaiHax EC: NpoBeAEHHS NOPIBHAILHOMO aHa-
Ni3y TeHAEHLUI coianbHOro i eKoHOMIYHOro po3BuTKy CIKT; ouiHKa XxapaKTepy NpoCTOpPOBOi BapiaLlii OCHOBHUX COLia/IbHO-
€KOHOMIYHMX MOKa3HWKiB po3BuTKy CIKT; nobyaoBa 6araTtohakTOpHOro perpeciiHo-KOpensLinHOro piBHsIHHS ANs cneum-
(ikauii YNHHWMKIB, AIKi BNMBAIOTb Ha 3aMHATICTb Y LIbOMY CEKTOpI. 3rigHo 3 AMHaAMIKOK OCHOBHMX iHAMKATOPIB Bapiallii Ans
CIKT, y kpaiHax €EC B1sBneHO iCHyBaHHS NPOCTOPOBOI AudepeHLUiauii y BUpoOHULTBI NpoayKLii, HarpoOMaaKeHHi OCHOBHOMO
Kanitany, BugaTkax 3arasbHoro 61oapKeTy Ta KiHLUEBMX CMOXMBYMX BMAATKAX AOMOroCnoAapCTB Ha KOMYHiKaUito, BiAHOCHY
OAHOPIAHICTb Yy cdhepi 3aiiHaTocTi. O6rpyHTOBaHO posib CIKT y nocuneHHi MpOCTOPOBUX aCMMETPI y PO3BUTKY KPEaTUBHMX
iHaycTpin y kpaiHax €C. 3a gonoMorot 6aratochakTopHOro perpeciiHo-KOpensuiMHOro aHanisy cneumdikoBaHO YMHHUKMK,
AIKi BNNMBatoTb Ha 3anHaTicTb y CIKT kpaiH €EC: aemorpadiyHa cutyauis, BuaaTkm Ha HOAKP, BuaaTku Ha 6e3pobitTs Ta
iHTEHCMBHICTb KOPUCTYBaHHS iHAMBIAaMK Mepexeto Internet. 3 ornsay Ha gocig kpaiH €EC nocunerHs snnuey CIKT Ha
¢opMyBaHHS1 TBOpYMX HAYCTpIt B YKpaiHi nos’a3aHe 3 MOMiMLEHHAM MNOTOYHOI COLlianibHO-eKOHOMIYHOI cuTyaLii nicns
BiliHM, 3aX04aMu AepXXaBu 3i CTUMYJIIOBAHHS IOr0 PO3BUTKY, MOAONAHHSM AeMorpadiyHoi KpyU3W Ta 3pOCTaHHAM MONUTY
[IOMOrocnofapcTB Ha iHhbopMaLiiHO-KOMYHiKaLilHi nocnyru.

KnrouoBi cnoBa: «kpeaTuBHi iHAYCTPii, YMHHUKM PO3BUTKY, CEKTOP iH(OPMALiNHO-KOMYHIKaLIMHUX TEXHONOrIN,
couianbHO-eKOHOMIYHI NOKa3HWKM, 3alHSTICTb, 6araTodaKToOpHWIN perpecvBHUiA aHanis

JEL Knacudikauia: C10, L82, L86, 010

408 DOI: 10.55643/fcaptp.1.48.2023.3934


https://fkd.net.ua/
https://www.fta.org.ua/
https://ec.europa.eu/jrc/en/identities/predict-prospective-insights-rd-ict
https://ec.europa.eu/jrc/en/identities/predict-prospective-insights-rd-ict
https://read.oecd-ilibrary.org/science-and-technology/oecd-guide-to-measuring-the-information-society-2011_9789264113541-en#page1
https://read.oecd-ilibrary.org/science-and-technology/oecd-guide-to-measuring-the-information-society-2011_9789264113541-en#page1
https://read.oecd-ilibrary.org/science-and-technology/oecd-guide-to-measuring-the-information-society-2011_9789264113541-en#page1
https://read.oecd-ilibrary.org/science-and-technology/oecd-guide-to-measuring-the-information-society-2011_9789264113541-en#page1
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/203296/Classifying_and_Measuring_the_Creative_Industries_Consultation_Paper_April_2013-final.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/203296/Classifying_and_Measuring_the_Creative_Industries_Consultation_Paper_April_2013-final.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/203296/Classifying_and_Measuring_the_Creative_Industries_Consultation_Paper_April_2013-final.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/203296/Classifying_and_Measuring_the_Creative_Industries_Consultation_Paper_April_2013-final.pdf
https://www.interreg-central.eu/Content.Node/COCO4CCI/D.T1.2.1---MAPPING-STRATEGY-AND-CCI-CLASSIFICATION.pdf
https://www.interreg-central.eu/Content.Node/COCO4CCI/D.T1.2.1---MAPPING-STRATEGY-AND-CCI-CLASSIFICATION.pdf
https://www.interreg-central.eu/Content.Node/COCO4CCI/D.T1.2.1---MAPPING-STRATEGY-AND-CCI-CLASSIFICATION.pdf
https://zakon.rada.gov.ua/laws/show/265-2019-%D1%80#Text
https://zakon.rada.gov.ua/laws/show/265-2019-%D1%80#Text
https://ukrstat.gov.ua/
https://appsso.eurostat.ec.europa.eu/nui/

