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Abstract: Thanks to digital technologies, social spheres become increasingly mobile and resistant to
transformational processes. Modern society needs to receive high-quality social services in a 24-hour format.
It is essential to understand that digitalisation needs to be more socially neutral. On the one hand, digital
technologies provide society with new perspectives, opportunities, and solutions, and on the other hand, they
can cause the emergence of various risks. Management of the processes of digitalisation of social services
involves not only the implementation of digital innovations but also the assessment of the consequences for
society and the state. Thus, this article aims to analyse modern trends in digitalisation in the social services
field and develop a scientific and methodological approach that will formalise the functional connections
between digitalisation and the spheres of education, healthcare, and social protection. In the article, these
statements are confirmed by the bibliometric analysis of keywords co-occurrence. It made it possible to
identify the following vectors among studies of digitalisation in the field of social services: education, health
care, and social protection, which foresee a change in the very essence of digitalisation through the prism of
different scientifical approaches. In this regard, this article is devoted to studying the influence of
digitalisation on critical indicators of education, health care, and social protection using Principal
Component Analysis, Canonical Correlation Analysis and Multiple Regression Modelling. Based on a sample
of 35 European countries in 2020-2022. Three canonical models were built, each of which tested the
functional relationship between the indicators of the information and communication sector of the studied
countries (Percentage of the ICT sector on GDP, Percentage of the ICT personnel in total employment,
Percentage change of value added by ICT sector at current prices) and selected indicators of education,
health care and social protection. As a result, it was found that, in general, the development of digital
technologies has a positive effect on social services—still, the most significant relationship between
digitalisation and the sphere of education and health care. As a result of regression modelling, it was found
that the Percentage of the ICT personnel in total employment and the Percentage change of value added by
the ICT sector at current prices are positively influenced by the Employment rates of recent graduates and
negatively by Hospital beds and Expenditure on social protection.
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Introduction. Promoting the sustainable integration of education, health, and social services can
contribute to the country's recovery from economic recession, and digital power plays a critical game-changer
in this process. The digitisation of the economy, the global pandemic of COVID-19, and the rapid
development of scientific and technological progress force the state and company-level leadership to look at
the management process otherwise. In the conditions of digitalisation, part of the daily powers of leaders
around the world in various sectors of the economy is expanding, focusing on human values. Many social
problems (unemployment, issues of state pension provision, etc.) require a unified approach to the solution.
Higher education institutions can use different techniques for pedagogical principles and methods in
combination with digitalisation methods. These methods include a variety of digital technologies and online
communication. It facilitates distance learning and provides quick access to the necessary information. The
COVID-19 pandemic forced the educational environment to be completely reconfigured, and the direction of
digitalisation of the academic climate gained particular popularity. Nowadays, when the pandemic is on the
decline, the implementation of digitisation tools continues to be actively used by teachers and students.
Digitalisation provides all the opportunities to revolutionise healthcare by transforming various aspects of the
industry. It ensures a seamless exchange of medical information and improves communication between
healthcare providers and patients. Digital healthcare technologies increase the efficiency, accuracy and
availability of medical services. In addition, data analytics empowers healthcare professionals to make
informed decisions, predict outcomes, and personalise treatment plans. Overall, digitisation promises to
improve care outcomes, reduce costs, and enable more proactive, patient-centred care.

Literature Review. The publishing activity of scientists from this or that topic is a vivid reflection of the
relevance of a specific socially significant problem. Such international scientometric databases as Scopus and
Web of Science accumulate millions of scientific works (articles, report abstracts, book chapters, etc.) on
various topics. The issue of digitalisation in multiple spheres of human activity, including in the sphere of
social services, is actively discussed by the scientific community and acquires new relevant aspects. Given
the results of searches for keywords that are directly related to the topic of this article, the following number
of scientific works (in the official English language) are currently available in the Scopus and Web of Science
databases (Table 1).

Table 1. The number of scientific works in the Scopus and Web of Science (WoS) databases by search
gueries that reflect the relationship between digitalisation, the spheres of education, health care and
social protection

Key words Scopus WoS
Digitalisation and social services 35 35
Digitalisation and education 1960 2267
Digitalisation and healthcare 555 432
Digitalisation and social protection 22 20

Sources: developed by the authors based on Scopus and Web of Science.

Based on the results presented in Table 1, the most popular search query for both scientometric databases
today is the query «Digitalisation and education», followed by the search query «Digitalisation and
healthcare» in terms of popularity, followed by «Digitalisation and social services» and in the last place —
«Digitalisation and social protection». Digitalisation processes were most integrated into the educational
process among the studied spheres of social services. It especially gained popularity during the active phase
of the COVID-19 pandemic in 2019-2021, when the traditional format of interaction between the teacher and
students moved to an online form with the active involvement of special software and technical support.
Speaking about the increased interest of the world's scientists in the use of digitalisation in the healthcare field,
one cannot ignore the topic of COVID-19 since diagnostic and treatment processes for sick people are carried
out with the help of digital technologies. A relatively low number of publications on the topic of digitalisation
and social protection indicates that this research direction is only at the initial stage and needs incremental
updating, especially in the context of the post-Covid period and several socio-economic changes taking place
in the world today and causing the emergence of a large number of socially vulnerable sections of society.

It is necessary to consider in more detail what modern scientists write specifically from the standpoint of
four vectors:

e Digitalisation and the Sphere of social services. Based on the logical findings in the study by Zhao
et al. (2023), they presented four theoretical mechanisms of digitisation that contribute to the sustainable
integration of culture and tourism. The relationship between digitalisation and the areas of health and social
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protection is presented in the work of Sibilla and Gorgoni (2023). Scientists have proposed an approach that
sheds light on the transformations in these areas due to the operational and ethical consequences of digitisation
in the post-war period. Scientists from Finland, Choroszewicz and Alastalo (2023) also continued to study the
impact of digitalisation on the development of health care and social protection. Using the example of their
country, scientists are conducting an ethnographic study of cooperation between public sector organisations
and private IT companies that develop data management systems in regional healthcare organisations and the
provision of social services. A group of scientists led by Wei et al., 2022 proved the need to implement the
model of teacher competence as an innovative tool in personnel management. In other words, increasing the
level of teacher competence in the conditions of digitalisation will strengthen all other spheres of social
services due to the training of highly qualified employees.

e Digitalisation and education. In the work of Dziubaniuk et al. (2023) explores the concept of
«connective» as a conceptual framework that promotes students' motivation to develop knowledge with the
help of digital tools and social This research makes several interdisciplinary contributions, deepening the
understanding of digital pedagogical methods. A group of researchers (Engel et al., (2023); Rasiah et al.
(2022)) developed guidelines on what aspects modern higher education institutions need to focus on when
developing and updating digitisation strategies in the context of recovery from the COVID-19 pandemic. A
scientific article by Anton-Sancho et al. needs special attention. (2022), which is devoted to a quantitative
study of the level of stress of professors in Venezuela due to the digitalisation of their teaching activities
during the COVID-19 pandemic, in comparison with the level of stress of professors in countries where the
level of digitalisation is much lower. Venezuelan professors were found to have a low level of digital
competence and a correspondingly lower level of digital stress than professors from other countries that
participated in the study. In a subsequent paper, Wang et al. (2023) developed a new framework for assessing
the main drivers of digital transformation in higher education institutions in the era of Industry 4.0. The
digitalisation process of higher education institutions has the most significant impact on the curriculum'’s
development, updating and adaptation, integrating digital technologies for general education and cloud
computing. Eton and Chance (2022) scholars from Africa were interested in the financial implications of e-
learning methods in Ugandan universities. It was found that there is a noticeable cause-and-effect relationship
between the investigated issues, which confirms its importance during the formation of political decisions
within the country.

¢ Digitalisation and healthcare. In their work, two scientists from Norway et al. (2022), consider the
introduction of digital tools during assessment in the Norwegian Correctional Service, chronic obstructive
pulmonary disease monitoring and digital medication management at home. In all cases, clients were found
to have a positive attitude towards implementing such tools. Using the example of artificial intelligence, a
group of scientists introduced digital technologies in the healthcare field, Mikkelsen et al. (2023) and Abadie
etal. (2023). They tested how artificial intelligence can influence patient and doctor trust. In another scientific
paper, Dobson et al. (2021) investigated the attitude of patients to the use and access to their medical
information in the conditions of digitisation of their data. No less interesting is the study of Swedish scientists
(Backstorm et al. (2022)), who investigated parents' experience regarding the use of digital tools in connection
with pregnancy and childbirth. The researchers analysed new parents based on how they found the information
they needed using digital health tools, materials received from professionals, and personal opinions and
experiences.

e Digitalisation and social protection. The study of the influence of the modern digital era on the
peculiarities of conducting social work on the example of monitoring the creation and implementation of the
information system of social services in some areas of Italy is presented in the scientific work of Zenarolla
(2023). In another study, Leite (2023) discusses several opportunities and challenges for transitioning to active
and autonomous digitalisation to support public social assistance. A survey by Ridde et al. (2022) was devoted
to analysing factors (subsidies and government supply of drugs, partnership with the health care system,
household savings, and digitalisation of administration) that contributed to the sustainability of health
insurance systems in Senegal. The existence of a positive circle, which is determined by the combination of
contributions to social protection with innovative policies that reduce social inequality in society, is presented
in the work of Biurrun (2022).

However, the introduction of digital technologies, in addition to technological expertise, requires
appropriate theoretical foundations for understanding how the social services sector develops. Hence, this
article aims to create a scientific and methodological approach that will allow formalising the functional links
between digitalisation and the spheres of education and health care and and social security.
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Methodology and research methods. The identification of functional relationships between digitalisation
and the sphere of social services, education, the health care sector and social protection will be carried out
using a progressive scientific and methodological approach, which is based on a combination of canonical
analysis, the method of principal components and linear multivariate regression modeling.

At the first step of the research, it is necessary to form an array of input data. The statistical data of the
Eurostat international database were used as input variables and, in particular, the indicators sections «Science,
technology, digital society», «Health», «Education and training», and «Social protection». Three key
indicators were selected, describing digitalisation and the investigated areas of social services. Selected
indicators and their notations are presented in Table 2.

Table 2. The array of input data

Indicator Notation Unit of measurement
Percentage of the ICT sector on GDP digl %
Percentage of the ICT personnel in total employment dig2 %
Percentage change of value added by the ICT sector at current prices dig3 %
Participation in early childhood education edul %
At least upper secondary educational attainment, age group 20-24 edu2 %
Employment rates of recent graduates edu3 %
Total healthcare expenditure healthl million euro
Hospital beds health2 beds per hundred thousand
inhabitants
Healthy life years at age 65 health3 years
Expenditure on social protection socl % of GDP
Social benefits by function soc2 % of total benefits
Social protection receipts soc3 % of GDP

Sources: developed by the authors based on Eurostat.

A total of thirty-five European countries are participating in the study for the period 2020-2022. In the
second step, a canonical analysis will be performed. The primary purpose of this approach is to identify
functional relationships between two sets of variables. In other words, the canonical analysis allows us to
identify the maximum correlations between the groups of the investigated indicators. In this study, three
canonical models will be built to analyse the connection between digitisation and the education sector,
digitalisation with the healthcare sector and digitalisation with the social protection sector. Thus, three
normalised linear models will be built as a result of the canonical analysis (1):

V=fxzw) 1)

where Y — A set of canonical variables characterising the level of digitisation; x — A set of canonical
variables characterising the education sector; z — A set of canonical variables characterising the healthcare
sector; w — A set of canonical variables characterising the social protection sector.

X =ap + aixi1 + azxs + asxs (18.)

where x1 — Participation in early childhood education by sex (edul); x2 — At least upper secondary
educational attainment, age group 20-24 by sex (edu2); x3s— Employment rates of recent graduates (edu3). a
— Parameters of the canonical model.

Z =Co + C121 + CoZz + CaZs (1b)
where z; — Total health care expenditure (healthl); z, — Hospital beds (health2); z; — Healthy life years at
age 65 by sex (health3); ¢ — Parameters of the canonical model.

W =dp + diw1 + dows + d3ws (10)
where w; — Expenditure on social protection (socl); w2 — Social benefits by function (soc2); ws; — Social
protection receipts (soc3); d — Parameters of the canonical model.

V="bo + b1y1 + b2y2 + bsys (1d)

where y; — Percentage of the ICT sector on GDP (digl); y. — Percentage of the ICT personnel in total
employment (dig2); ys — Percentage change of value added by the ICT sector at current prices (dig3); b —
Parameters of the canonical model.
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In the third step, selecting statistically significant indicators from the indicators of education, health care
and social protection using the principal components method is necessary. The basis of this method is the
orthogonal transformation of the input set of observations in combination with a bunch of potentially related
variables into a variety of new variables with no linear correlation. The resulting groups of variables are called
principal components. The method of main components allows you to identify the components of G and
determine the level of each component within specific units of the data set. The relationship between the initial
variables and selected components has the following form (2):

z; = X1 a;;G; 2
where zi— Standardised values of the ith characteristic with unit variances; m — The total number of studied
features; a;j— Factor loading of the jth component on the ith feature.

The factor loading represents the closeness of the connection between the j-th component and the i-th
feature and can take on values from -1 to 1 inclusive. The square of the factor loading describes the
contribution of the jth component to the variation of the ith characteristic. If we find the sum of the squares of
the factor loadings for all the selected components, we will get the total variance of the total number of
investigated features m (3).

A1 = Zm a2 .. (3)
j 1 4ij
where Aj— The total variance of the total number of features m; m — The total number of investigated
features; aj;i— the factor loading of the jth component on the ith feature.

In the fourth step, the formalisation of the functional dependencies between the digitalisation indicators
and the indicators of education, health care and social protection determined using the principal components
method will be carried out using a three-factor linear regression model. Thus, three regression models will be
built, where digitalisation variables perform the role of dependent variables (4-6).

digl= e + eiedu, + ezhealth, + essocy 4
dig2= eo + eiedun + ezhealth, + essocy (5)
dig3= eo + eiedun + ezhealth, + essocy (6)

where dig: 23— dependent variables of digitisation; e — parameter of the regression equation; edu,, health,
and soc, — dependent variables are obtained using the principal components method.

Results. The appropriate module in the STATISTICA 12 software complex was used for canonical
modelling. Given the results presented in Table 3, all three built canonical models are of high quality since
the canonical correlation coefficient for all models is more significant than 0.7. In addition, the canonical
models' high quality is confirmed by The Chi-Square indicators and p < 0.05, which ensures the statistical
significance of the canonical correlation coefficients. It is worth noting that all groups of indicators
participating in the simulation are 100% included in the analysis (Variance extracted equals 100%). The Total
redundancy analysis confirms the following trends: more than 50% of the variation in the studied indicators
of education (65%), health care (53.98%) and social protection (52.4%) is explained by the change in the
studied indicators of digitalisation.

Table 3. Canonical Analysis Summary

Dig_Set Edu_Set Health_Set Soc_Set
Number of variables 3 3 3 3
Variance extracted 100% 100% 100% 100%
Total redundancy 41,3% 65,0% 53,98% 52,4%
Chi-Square 18,2 17,8 16,7
p
R? 0,03 0,03 0,04

Sources: developed by the authors.

The density and direction of the relationship between the studied indicators are graphically presented on
Scatterplots of canonical correlations (Figure 1).
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Figure 1. Scatterplots of canonical correlations between the Left set (variables of digitalisation) and
the Right set (a — variables of education, b — variables of healthcare, ¢ — variables of social protection)
Sources: developed by the authors.

Since all sets of canonical variables consist of three indicators, the maximum number of canonical roots
for each sample is three. To build canonical models, it is necessary to determine which canonical root is
optimal. It can be determined using the table of results (Table 4) with The Chi-Square indicators, Canonical

R? and p-values.

Table 4. Chi-Square Tests with Successive Roots Removed

Indicator Root Removed Canonical R Canonical R> Chi-Square df p Lambda Prime

edu 1 0,84 0,70 17,78 9 0,04 0,24

2 0,37 0,14 2,84 4 0,59 0,80

3 0,27 0,08 0,98 1 0,32 0,92

health 1 0,86 0,73 18,18 9 0,03 0,23
2 0,31 0,09 1,59 4 0,81 0,88

3 0,17 0,03 0,37 1 0,55 0,97

soc 1 0,75 0,80 16,73 9 0,01 0,58

2 0,34 0,12 2,29 4 0,68 0,83

3 0,24 0,06 0,73 1 0,39 0,94

Sources: developed by the authors.

Considering the results in Table 4, The Chi-Square indicators, Canonical R2, and p-values for indicators
of education, health care and social protection characterise Root 1 for further interpretation of the results of

canonical modelling.
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At the next stage of the canonical analysis, it is necessary to analyse the correlation coefficients between
the studied groups of indicators (Table 5). The closest connection (more than 0.5) is observed between the
following indicators: Percentage change of value added by the ICT sector at current prices (digl) and
Participation in early childhood education (edul) —-0,55; Percentage change of value added by ICT sector at
current prices (digl) and Employment rates of recent graduates (edu3) — -0,66; Percentage of the ICT
personnel in total employment (dig2) and At least upper secondary educational attainment, age group 20-24
(edu2) —-0,61.

Table 5. Correlations between variables of digitalisation and education, health care, social protection

edul edu2 edu3
digl -0,11 -0,12 -0,08
dig2 0,29 -0,23 0,16
dig3 -0,55 0,29 -0,66

healthl health2 health3

digl -0,17 -0,27 0,23
dig2 -0,13 -0,61 0,24
dig3 -0,30 -0,30 -0,14

socl soc2 soc3
digl -0,28 0,03 0,19
dig2 -0,12 -0,18 0,31
dig3 -0,28 -0,04 -0,12

Sources: developed by the authors.

Since Rootl for each group of investigated indicators most explains the areas involved in this analysis,
canonical weights from Root1 will be used to build canonical models (Table 6).

Table 6. Canonical weights for variables of education, healthcare, and social protection

Variable Root 1 Root 2 Root 3
digl 0,40 -1,36 0,64
dig2 -0,84 1,17 0,39
dig3 0,87 0,64 0,09
edul -0,57 1,09 0,02
edu2 0,17 0,25 -1,01
edu3 -0,48 -0,99 -0,57

healthl 0,55 -0,69 0,99
health2 -1,34 0,14 -0,19
health3 -0,82 1,16 0,08
socl 1,04 -0,62 -0,31
soc2 0,48 0,51 -0,80
soc3 -1,03 -0,17 -0,57

Sources: developed by the authors.

Canonical models built based on Canonical weights of Rootl have the following form (7-10)

X =-0,57x1 +0,17x2 — 0,48x3 (7)
Z=0,55z; - 1,34z, - 0,82z3; (8)
W =1,04w; + 0,48w;, — 1,03ws3 9
V=0,4y1 — 0,84y, + 0,87y3 (10)

At the next stage of the research, among the studied indicators of education, health care and social
protection, it is necessary to select those indicators that have the most tremendous significance in the research
process. For this, you need to use Principal Component Analysis. In particular, it is necessary to analyse the
factor loadings obtained as a result of this analysis (Table 7).
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Table 7. Factor Loadings
Compl Comp2 Comp3 Comp4d Comp5 Comp6 Comp7 Comp8 Comp9
edul 0,68 0,43 0,13 -0,01 0,34 -0,43 0,07 -0,12 -0,06
edu2 -0,59 0,12 0,18 -0,70 0,20 -0,03 -0,25 -0,06 0,08
edu3 0,22 0,75 -0,33 0,22 0,37 0,27 -0,09 0,11 0,09
healthl 0,67 -0,26 -0,59 -0,12 -0,19 -0,22 -0,03 0,09 0,19
health2 -0,37 -0,38 -0,72 0,20 0,22 -0,03 -0,22 -0,22 -0,08
health3 0,62 0,38 0,11 -0,02 -0,41 0,15 -0,22 -0,28 0,00
socl 0,84 -0,29 0,05 -0,17 0,09 0,06 -0,28 0,25 -0,15
soc2 -0,26 0,52 -0,62 -0,39 -0,25 -0,02 0,16 0,08 -0,14
soc3 0,68 -0,36 -0,11 -0,36 0,25 0,28 0,30 -0,15 0,00

Sources: developed by the authors.

The most significant values of factor loads correspond to the following indicators:
- Employment rates of recent graduates (edu3) — 0,75;

- Hospital beds (health2) —-0,72;

- Expenditure on social protection (socl) — 0,84.

Thus, precisely these three indicators will participate in constructing three-factor regression models. They
will act as independent variables. The researched digitalisation indicators (digl-3) will act as dependent

variables. The results of constructed regression equations are presented in Tables 8-10.

Table 8. Results of the first regression model (the dependent variable — digl)

Variables Reg. coef. t-stat p-level
_cons 3,97 1,08 0,29
edu3 0,26 1,29 0,21
health2 -0,20 -0,93 0,36
socl -0,50 -2,37 0,03

R?=0,51 F=2,24 at p=0,117

Sources: developed by the authors.

Table 9. Results of the second regression model (the dependent variable — dig2)

Variables Reg. coef. t-stat p-level
_cons 0,59 0,30 0,76
edu3 0,48 2,76 0,01
health2 -0,40 -2,19 0,04
socl -0,43 -2,33 0,03

R?=0,66 F=4,99 at p=0,01

Sources: developed by the authors.

Table 10. Results of the third regression model (the dependent variable — dig3)

Variables Reg. coef. t-stat p-level
_cons 111,25 6,52 0,00
edu3 -0,80 -5,76 0,00
health2 -0,40 -2,74 0,01
socl 0,02 0,14 0,89

R?=0,83

F=12,76 at p=0,000

Sources: developed by the authors.
The obtained regression equations have the following form (11-13).
dig; = 3,97 + 0,26edu; — 0,2health, — 0,5s0c¢;

dig, = 0,59 + 0,48edu; — 0,4health, — 0,43soc,
dig; = 111,25 — 0,8edu; — 0,4health, + 0,02s50¢;

(11)
(12)
(13)

The values of the criteria F, p-value and coefficients of determination R? for the built models prove that
the first model (dependent variable digl) is not statistically significant because the p-value is greater than
0.05, and the coefficient of determination is at an average level and is equal to 0.51. In addition, no parameter
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of the regression equation is statistically significant. The second and third models show much better results.
The models are statistically significant (the p-value for the F test is less than 0.05), and the coefficient of
determination R? for both models is higher than 0.5 and is equal to 0.66 for the second model and 0.83 for the
third model. In addition, the obtained parameters of the regression equations are statistically significant:

- Percentage of the ICT personnel in total employment (dig2), the Percentage change of value added
by ICT sector at current prices (dig3) and Employment rates of recent graduates (edu3) — with an increase in
edu3 per unit, dig2 will increase by 0,48 %, and dig3 will decrease by 0,8 %);

- Percentage of the ICT personnel in total employment (dig2), Percentage change of value added by
ICT sector at current prices (dig3) and Hospital beds (health2) — with an increase in health2 by one unit, dig2
and dig3 will decrease by 0,4 %;

- Percentage of the ICT personnel in total employment (dig2) and Expenditure on social protection
(socl) — with an increase in socl by one unit, dig2 will decrease by 0,43 %.

Conclusions. Conducting complex studies of digitalisation in the social sector is accompanied by a whole
range of obstacles: the complexity of interactions between state institutions, non-profit organisations, public
groups and individuals; lack of standardisation of technologies; limited data availability; ethical and privacy
issues; rapid technological progress that requires the adaptation of the social sector to such transformations
To address these challenges, researchers need to collaborate with stakeholders in the social sector, use a variety
of research methodologies, and actively engage in ongoing dialogue to understand the complexity of
digitalisation in this context.

Therefore, it is not easy to find among the existing scientific works the authors who conducted a
comprehensive assessment of the interaction of digitalisation and all segments of the social services sphere.
In the work of Cheng et al. (2022), research on the impact of digitalisation on the work of social service
professionals is conducted precisely through the prism of the healthcare sector. The primary purpose of this
study was to investigate the knowledge of mobile health programs among Taiwanese college students of social
services. The work carried out by the scientists gives a significant result for the country as a whole; however,
unlike our research, it does not take into account the nature of the connection with other sectors of the social
sphere (educational and social protection) and is not of an international character. The purpose of the following
study of the group of authors led by Mitchuk et al. (2021) is the improvement of social work tools as an
element of social communication under the influence of digitalisation. For this, the authors conducted a study
of the features and tools of social work, analysed social communication through the prism of social work and
proposed ways to improve social work; however, unlike our research, this article lacks any scientific and
methodological approaches that can be used in the future with the inclusion new social sectors.

To achieve the goal of the article (development of a scientific-methodical approach that will allow
formalising the functional connections between digitalisation and the spheres of education, health care and
social protection), the research developed a three-step scientific-methodical approach. This approach
comprises Canonical Correlation Analysis, Principal Component Analysis and Multiple Regression Modeling.
The input variables were twelve key indicators of digitisation, the education sector, health care and social
protection. The study was conducted for thirty-five European countries from 2020-2022. As a result of the
canonical analysis, it was found that more than half of the variation in the studied indicators of education
(65%), health care (53.98%) and social protection (52.4%) is explained by the change in the studied indicators
of digitalisation. It confirms the significant impact of digitisation processes on the studied social services
sectors. In the second step of the research, three indicators from the field of social services were selected using
Principal Component Analysis: Employment rates of recent graduates, Hospital beds and Expenditure on
social protection. In the third step, three three-factor regression models were built, where digitalisation
indicators are the dependent variables, and indicators selected using Principal Component Analysis are the
independent variables. As a result of regression modelling, it was found that the Percentage of the ICT
personnel in total employment and the Percentage change of value added by the ICT sector at current prices
are positively influenced by the Employment rates of recent graduates and negatively by Hospital beds and
Expenditure on social protection. The implementation of digitalisation processes in the social services field is
accompanied by several problems that must be solved. In particular, the digital divide can hinder equal access
to digital social services, especially for marginalised communities and individuals with limited access to
technology or digital literacy. Ensuring equitable access is critical to preventing further exclusion and
inequality. Data privacy and security (protecting sensitive information and ensuring compliance with data
protection regulations) are essential to maintaining trust in digital platforms. Also, many people, especially
older people or those from disadvantaged backgrounds, may need more digital literacy skills to navigate and
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use digital social services effectively. Providing training and support to improve digital skills is critical to
ensuring inclusion. Addressing these challenges requires collaboration between government agencies, service
providers and community organisations to ensure that the benefits of digitisation are accessible to all and
aligned with social and ethical values.
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Pecny6Omika

Pamag Canaxos, Ph.D., AsepGaifpkaHChKUI JepKaBHHN EKOHOMIYHHM yHiBepcHuTeT, A3sepOaiiKaHChKa
Pecny6mika

Aabbina XamiMmoBa, AzepOaiipkaHChKa JAep)kaBHA akajaeMis (i3sMIHOTO BUXOBAHHS i copTy, A3epOaimKaHChKa
Pecny6mika

Ynpapiainus npounecamu uudpogizamii y cdepi coniagabHux mocayr

3aBIsikM LU(PPOBUM TEXHOJOTISM COLiaibHi cdepu CTaloTh BCE OUIbII MOOUIBHMMH Ta CTIHKUMH JIO
TpaHcdopMmariifinux mporeciB. CydacHe CYCHUIBCTBO TMOTPEOy€ OTPUMAHHS SKICHMX COMLIATBHUX TOCIYr Yy
uiionoboBoMy Qopmari. Baxxineo po3ymiTy, mo uugposizaiis Mac OyTH OUIBII COLialIbHO HEWTPAIBHOIO. 3 OJHOTO
00Ky, U]pPOBI TEXHOJIOTIi HaAAIOTh CYCHUILCTBY HOBI NMEPCHEKTHBH, MOXKIMBOCTI Ta PIILICHHS, a 3 1HIIOI0 — MOXYTh
CHOPUYMHNTH BHHUKHEHHS PI3HOMAHITHUX pPH3MKIB. YNpaBIiHHA mpouecamu HUdpoBi3amii COIiaJbHUX IOCITYT
nepetoavae He JUIIE BIIPOBAPKEHHS IM(POBUX 1HHOBALIH, a 1 OLIHKY HACHIKIB JJIsI CYyCHIJIbCTBA Ta AepkaBu. Takum
YMHOM, JIaHa CTaTTs MAa€ Ha METi IpoaHali3yBaTH CydacHi TeHAeHLIl mudpoizauii y cdepi coumiamrbHUX HOCIYT Ta
PO3pOOUTH HAYKOBO-METOAWYHUHN MiIXiJ, SKAH NO3BOJHTH (opMalizyBaTH (YHKIIOHATBHI 3B’S3KH mu(ppoBizamii 3i
chepaMu OCBITH, OXOpPOHH 3IO0pOB’S Ta COIIIANBHOTO 3aXHUCTy. Y CTaTTi Il TBEpPIPKCHHSA IMMiATBEPIKYIOTHCS
0i10TiOMETPIYHIM aHAJII30M CIIBIIOIIUPEHOCTI KIFOUOBHX cliB. Lle mamo 3MOry BHIUIATH KITFOYOBI BEKTOPH Cepel
nmociimkerb muppoBizamii y cdepi comiadbHHX MOCIYT: OCBiTa, OXOpPOHA 3I0POB’S Ta COIAJNBHHUN 3aXHUCT, SIKi
nependavaoTh 3MiHy camoi cyTi nudpoBizamii gepes3 Mpu3My pi3HUX HayKOBHX MiIXOMIB. Y 3B’S3Ky 3 IMM JIaHA CTATTS
MIPUCBSYCHA BUBYCHHIO B3a€MO3B'SI3Ky IM(ppoBi3amii Ta KPUTHYHHX TIOKA3HUKIB OCBITH, OXOPOHH 3I0POB’S Ta
COLIaBHOTO 3aXHCTy 3a IOMNOMOTOI0O METOXY TOJIOBHHX KOMIIOHEHT, KAaHOHIYHOTO KOpENALIHHOTO aHalizy Ta
MHOXKHHHOTO perpeciiiHoro MozenoBanHs. JJocmipKeHHs 311 HCHIOBAIOCh Ha OCHOBI BHOIpKH 3 35 €Bpomneiicbkux KpaiH
y 2020-2022 pokax. Byso mo0yoBaHo Tpu KaHOHIYHI MOZEJi, KOJKHA 3 SIKUX TeCTyBana (DyHKIIOHAIBHHM 3B SI30K MK
NoKazHHKaMu 1 posizaii qocnimkyBanux kpait (Bincorok cekropy IKT y BBII, Bincotok nepconainy IKT y 3aranbHiit
3alHATOCTI, BIZICOTOK 3MiHM foaaHoi BaprocTi Ha cekrop IKT y moTouHux 11iHax) Ta 00paHi MOKa3HUKU OCBITH, OXOPOHH
3II0POB’Sl Ta COLIAIBHOIO 3aXUCTy. Y pe3ynbTaTi OyJOo BHSBICHO, IO B IIJIOMY PO3BUTOK HU(PPOBUX TEXHOJOTIH
MO3UTHBHO BIUIMBA€ Ha COLIajJbHI MOCIyrd. Ta Bce jK HAWCYTTEBIIIMHA 3B'S30K CHOCTEPIra€ThCs MiK NOKa3HUKaMHU
udpogizatii Ta cheporo OCBITH Ta OXOPOHHU 3/10POB’SL.

KiouoBi cioBa: nudposizaris, iHHOBaIi1, COIiaibHI MTOCIYTH, OCBITa, OXOPOHA 3/I0POB’S, COLIAIbHUNA 3aXHCT,
KaHOHIYHHH KOpeIsILiiHui aHai3.
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