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DIGITALISATION
AS A FACTOR OF INCREASING
ECONOMIC RESILIENCE
IN THE PUBLIC SECTOR

The increase in the frequency of crisis pheno-
mena caused by both internal and external shock
influences intensifies the need for the formation of a
resilient public sector of the national economy. The
digitalization of the public sector is considered as
one of the factors capable of enhancing adap-
tability, flexibility, and ability to recover in response
to shock influences. In this context, there is a need
for a deeper study of the role of digital technologies
in strengthening the functional efficiency of the
public sector. The research is based on the assump-
tion that digitalization positively affects the level of
public sector resilience, and that countries with a
higher level of digitalization are able to cope more
effectively with current shock impacts. To verify the
hypothesis, the countries of the European Union are
studied for comparative analysis, 27 EU countries
are grouped according to their level of digitali-
zation based on the E-Government Development
Index (EGDI). In addition, the research uses
correlation and regression analysis to determine the
relationship between the indicators of digitalization
and the public sector resilience. The obtained
results indicate that a positive relationship between
digitalization and the public sector resilience
indeed exists, however, its significance is small (for
countries with a low level of digitalization, the
relationship is even weaker). The research suggests
that the public sector digitalization can have a
greater impact on the resilience of the household
sector, which is confirmed by further results. Since
households are direct consumers of public services,
the digital transformation of the public sector has
an impact on their social and economic resilience,
particularly due to the increased adaptability to
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LIUOPOBI3ALIA AK OAKTOP
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3pocmanns uacmomu Kpu308ux sA6UWY, CHPUYU-
HEeHUX AK GHYMPIWHIMU, MAK | 306HIUHIMU UOKO-
BUMU BNIUBAMU, NOCUTIOE NOMpPedy V hopmyeanHi
CMILKO20  0epIICaABHO20 CEeKMOpY HAYIOHATbHOT
exonomiku. Lughposizayis depoicagrnozco cekmopy
PO32T10A€EMbCst K OOUH 13 (hakmopis,  cnpo-
MOHCHUX NIOBUYUMU AOANIMUBHICTb, HYUKICHb §
30amHicmb 00 BIOHOGNICHHSL Y 6i0N06I0b HA WOKOGI
enauel. ¥ ybomy KOHmeKcmi nocmae HeoOXiOHiCmb
2MbUO020 OOCHIONCEHHSL PO YUPDPOBUX MEXHO-
JI02I1 Y 3MiyHeHHT QYHKYIOHAIbHOL eghexmusHocmi
Oepoicagnozo  cekmopy. Jlocniooicenns  ipyumy-
E€MbCA HA NPURYWEHHI, Wo yugdposizayis nosu-
MUBHO BNIIUBAE HA PIBEHb CIMIUKOCII 0ePACABHO2O
CeKmopy, a KpaiHu 3 suwum pisnem yugposizayii
30amHti epekmugHiule CRpPAGIAMUCH 13 CYYACHUMU
woxosumu  enausamu. /[ nepegipku 2inomesu
pozensanymo kpainu €gponeiicokoco Coro3zy: 0ns
nopisuanvho2o auanizy 27 kpain €C 3epynoeano
8I0n06I0HO 00 ix pisHs yugposizayii 3a Inoexcom
poseumxy  enekmponnozo epsioyeanns (EGDI).
OKpim Yyb020, 8 OOCTIONHCEHHI BUKOPUCTIOBYEMbCS
KOpenayitiHo-peepeciliHuil aHai3 — 3 Memoio 6U3Ha-
YEHHST 830E€MO38 SI3KY MIJIC NOKAZHUKAMU Yugppo-
gizayii ma CmMIUKOCmi 0epaIcagHo20 CeKmopy.
Ompumani pesyrbmamu cgiouams npo me, wo
NOSUMUBHULL 83AEMO38 30K MINC YUPPOSI3ayicto
ma CMIlKiCmioo 0epi#CaeHO20 CeKmopy OiliCHO
icHye, npome 11020 3HAUEHHs HesenuKe (071 KpaiH,
W0 Maromy HU3bKULL pieeHb yu@posizayii, 63aemo-
38’30k € we crabwium). Y x00i 0ocniodicenus
NPUNycKaemvcs, wo yugposizayis 0epicasHoco
cexmopy 30amua mamu OiTbuuti 6NaU8 Ha Cmiti-
Kicmb cekmopy 00M020Cno0apcms, wo i niomeep-
Ooicyemvcst nooabuumu pesyromamamu. OckKinb-
KU 0OMO20CHO0apCmea € NPIMUMU CRONCUBAUAMU
depoicasHux nocuye, yugposa mpauchopmayis
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sudden economic shock effects. The results of the
research can be used to improve digital trans-
formation strategies in the public sector, especially
in addressing issues related to digital inequality
(both age and geographical), social resi-lience, and
digital inclusion.

Keywords: economic resilience, resilience
of the public sector, digitalisation, digital transfor-
mation.

0epIHCABHO20 CEKMOPY MAE BNIUE HA IX COYIANbHY U
EKOHOMIYHY CMIUKICMb, 30KpemMa 8HACTIOOK 30i1b-
WieHHs A0ANMUBHOCMI 00 PANTOBUX eKOHOMIYHUX
wokogux  enaueie. Pezynomamu  0ocriodicenHs
MOdHCYmb OYmuU BUKOPUCMAHT 07151 800CKOHAICHHS
cmpamezii. yugposoi mpancopmayii depoicas-
HO20 CeKmopy, 0coonueo 8 pobomi HAO NUMAH-
HAMU, WO CIOCYIOMbCS YUPPOBOT HepieHOCmI (K
6iK060i, mak i eeoepaghiunoi), coyianbHoi cmili-
Kocmi ma yugpoeoi iHKo3ii.

Knwouosi croea: eKOHOMIYHA CTIHKICTD,
CTIMKICTh JIEpP)KaBHOTO CEKTOPY, LMQpoBi3aLlis,
mdpoBa TpaHchopmaris.

JEL Classification: 033, 052, C50.

Introduction

The resilience of the public sector, like organizational resilience, is
determined Dby its ability to absorb shocks (minimize disruptions to public
services), adapt (adjust the functioning of the entire apparatus to new
conditions), and recover (e nsure full functionality at the pre-shock level). In
fact, the public sector is capable of cross-sectoral resilience, as it must not
only adapt, but also guarantee the provision of quality services to the
household and business sectors, and develop policies for all sectors of
the economy affected by the shock (Profiroiu & Nastacd, 2021). Therefore,
the main challenges in ensuring public sector resilience are maintaining a
balance between flexibility and adaptability and stable, predictable
functioning of the sector (Leite & Hodgkinson, 2021; Duit, 2016).

The economic resilience of the public sector is determined by its level
of financial liabilities. It is widely believed that countries with lower
liabilities, such as a low debt-to-GDP ratio, a stable domestic budget, and low
external debt, will be able to regulate the economy and respond effectively
to economic shocks when they arise. At the same time, there is a wider list
of indicators of the economic sustainability of the public sector. In particular,
within the framework of the integrated approach, the following indicators are
distinguished:

» the level of GDP redistribution through the consolidated budget;

» the ratio of the deficit (surplus) of the state budget to GDP;

» coverage of the deficit of the consolidated budget by external
borrowing;

* the volume of transfers from the state budget;

» the share of the public sector in current revenues;

« the level of state and state-guaranteed external and internal debt;

» the adequacy ratio of international reserves to service external debt;

» the level of implementation of the plan for revenues of the
consolidated budget;

* the level of implementation of the consolidated budget expenditure
plan (Shkuropadska, 2017).
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However, ensuring economic sustainability requires not only control
over key macro indicators, but also the ability to flexibly respond to changes
in the economic environment (Geets et al., 2020). In this case, it is the use of
digital tools that helps to increase flexibility, ensuring more effective
management of public resources and better coordination of actions in
conditions of shock impact. Digitalization is already one of the key factors of
change at the macroeconomic level and at the level of individual economic
agents (Grytsenko & Burlay, 2020; Novikova & Azmuk, 2023).

The aim of the reseach is to identify the relationship between the level
of digitalization of the public sector and its resilience to shock impacts using
the example of the European Union countries. To achieve this aim, the
following tasks were set: to conduct a quantitative assessment of the level of
digitalization of the public sector of the EU countries using statistical and
mathematical methods; to conduct a correlation-regression analysis to
identify the relationship between digitalization indicators and the level of
resilience of the public sector; to formulate practical conclusions on the
possibilities of strengthening the resilience of the public sector through
digital transformation.

The research is based on the hypothesis that, firstly, the digitalization
of the public sector can positively affect its economic sustainability;
secondly, countries with a higher level of digitalization of the public sector
are able to demonstrate greater sustainability, unlike countries with a lower
level of digitalization. Mathematical and statistical research methods were
used to test the hypothesis.

The quantitative distribution of countries by their level of digital
development of the public sector was carried out on the basis of the quartile
distribution of the values of the Digital Governance Development Index (as
discussed in the first section of the main part of the article). The second
section presents the results of the study of the impact of digitalization on the
sustainability of the public sector of the EU countries, for which correlation
and regression analysis is used, in particular, the construction of a paired
linear model. The results of the research indicate that the relationship
between digitalization and the sustainability of the public sector exists, but
its significance is small, and economic factors still influence the
sustainability of the sector to a greater extent. It is assumed that
the digitalization of the public sector can have a greater impact on the
household sector; therefore the third section contains a deeper study using
the mathematical modeling method, the purpose of which is to establish the
impact of the use of digital public services on the readiness of the household
sector to sudden shocks.

1. Identification of digital development level of the public sector
in EU countries

When assessing the effects of the use of digital technologies in the
public sector, we can divide them into two categories: effects from practical
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activities and effects from normative activities. In the first case, the
digitalization of the government sector makes it possible to promote
the development of digital infrastructure (in turn, this affects the equal access
of all other sectors to digital technologies), implement digital technologies
(thereby reducing public sector costs and increasing productivity) and
digitize public services (which increases their efficiency and accessibility for
other sectors). As for the second, the legal competences of the public sector
provide the opportunity to disseminate the regulatory rules for the develop-
ment of digitalization, form a strategic vision and stimulate innovative
activity. We can determine the impact of digitalization on economic
sustainability by applying a pair correlation-regression model and analyzing
the development of digitalization of the public sector. Since statistical data
on the national economy are limited and do not sufficiently reflect the
manifestation of digitalization processes, we will consider EU countries to
test the hypothesis.

It is worth identifying EU countries with a high level of public sector
digitalization and those with a low level. One of the most convenient methods
to establish the level of each of the 27 European Union countries is to refer
to the already developed integrated indices. This has its advantages, since
such indices usually contain data on each country and create a rating system.
Currently, there are three global indices that measure the level of public
sector digitalization: the e-Government Development Index proposed by the
UN (World Bank Data, n. d.), the Digital Economy and Society Index
(DESI), developed by the European Commission (The Digital Economy and
Society Index, n. d.) — its purpose is not to directly assess the digitalization
of the public sector, but the index contains a separate component "Digital
Public Services" — the Digital Government Index (proposed by the OECD)
(2023 OECD Digital Government Index, 2024, January 30). As we can See,
only two of them specialize in assessing the public sector, but the OECD
Digital Government Index does not cover all EU countries (data is available
only for key ones — France, Germany, Spain, etc.). Given that using the
European Commission’s Digital Economy and Society Index will require
additional quantitative methods of processing and collecting statistical data,
we will use the e-Government Development Index. This Index contains
information on all EU countries, specializes in assessing the public sector,
and is updated every two years.

The index measures the level of development of digital governance by
assessing three components: the volume of electronic services provided and
their quality (Online Services Index); the state of telecommunications
infrastructure (Telecommunication Infrastructure Index); and human capital
(Human Capital Index). Table 1 presents the results of calculating the Index
for the 27 EU countries, from the worst to the best (which is close to 1).
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Table 1
Classification of EU countries based on the results of calculating their
e-Government development index, 2022 and 2024

Level of development of

Sl | governance digitalization

Romania 0.7619 0.7636

Bulgaria 0.7766 0.8145

Hungary 0.7827 0.8043 Low
Slovakia 0.8008 0.8021

Czech Republic 0.8088 0.8239

Croatia 0.8106 0.8818

Belgium 0.8269 0.8121

Portugal 0.8273 0.8415

Italy 0.8375 0.8356

Poland 0.8437 0.8648

Greece 0.8455 0.8674 Below average
Ireland 0.8567 0.9138

Latvia 0.8599 0.8852

Cyprus 0.866 0.8619

Luxembourg 0.8675 0.8466

Lithuania 0.8745 0.9110

Germany 0.877 0.9382

Slovenia 0.8781 0.8759

Austria 0.8801 0.9065 Above average
France 0.8832 0.8744

Spain 0.8842 0.9206

Malta 0.8943 0.8886

Netherlands 0.9384 0.9538

Estonia 0.9393 0.9727

Sweden 0.941 0.9326

Finland 0.9533 0.9575 High
Denmark 0.9717 0.9847

Source: compiled by the author based on (Regional e-Government development and the
performance of country groupings, September, 2024).

We can group countries by their level of digitalization, using quartiles
as a measure of location. First, we should determine the median, which will
divide the data set "in half". Since we have 27 observations in total, we can
assume that the median value is between 14 and 15. Accordingly, we have:

0.866 + 0.8675
2

Therefore, the level of all values less than 0.8667 is below the average.
However, in order to divide the countries into more equal groups, it is also

= 0.8667.
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worth defining quartiles 1 (Q1) and 3 (Q3) (with the median being quartile
2 (Q2). Accordingly, Q1 is the average value of the lower half of the data and
is equal to 0.8218 (the values of all countries less than 0.8218 belong to the
low level). Qs is the average value of the upper half of the data, which is
0.9096. As we can see, the countries with a low level of digitalization of
governance are Romania, Bulgaria, Hungary, Slovakia, the Czech Republic,
and Croatia. On the other hand, the group with a high level includes Estonia,
Sweden, Finland, and Denmark.

2. The correlation between digitalization and the level
of sustainability of the public sector

In order to determine the relationship between digitalization and the
economic sustainability of the public sector, we will use regression
mathematical modeling. When building the model, we will consider the
following form of the quation:

Y =a+ bX, (D

where: Y — is the dependent variable that reflects the economic sustainability of the
public sector (gross value added (GVA) indicator in the field of public
administration, defense, education, healthcare and social work);
X —is the independent variable that characterizes the level of digitalization of the
public sector (the percentage of people who used digital public services (website
or application) during the last 12 months);
a — is the expected value of Y at a zero value of X (regression constant);
bX — is the deterministic part of the model that reflects the change in Y
depending on X.

As a dependent variable expressing the economic sustainability of the
public sector, we will consider the indicator of gross value added (GVA) in
the sphere of public administration, defense, education, health care and social
work. As already noted, the most common indicators expressing the purely
economic sustainability of the public sector are public sector GDP (as a % of
total GDP), budget deficit/surplus, government spending, and employment level
in the public sector. However, unlike the indicated indicators, GVA in the sphere
of public administration is sensitive to changes in productivity in the public
sector, namely productivity — what is most affected by digitalization (for
example, automation of public services, optimization of management and costs).
In addition, attempts to determine the correlation-regression relationship
between budget deficit/surplus indicators, government spending and public
sector GDP (as a share of total GDP) and digitalization factors have revealed
that such mathematical models are not statistically significant, and therefore,
there is no relationship between the data.

As an independent variable, we will consider the percentage of people
who used digital government services (website or application) during the last
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12 months. The availability and use of digital government services is an
indicator that reflects the optimization of government processes, in particular,
reducing operating costs (for example, by replacing physical branches with
an online application/website), accelerating the provision of administrative
services and reducing the level of corruption. It would be quite logical to also
investigate the impact of the number of digital government services provided
(depending on the EU country), but currently there is no statistical
measurement of this indicator.

The proposed study also contains a number of limitations. In parti-
cular, the biggest drawback at the moment is the time period used.
Digitalization is a dynamic phenomenon, the development of which inten-
sifies over the years, so the logical choice is a medium-term time period
(57 years) or a long-term one (10-15 years). But, unfortunately, in addition
to dynamism as one of the main characteristics of the digitalization process,
it is also characterized by the complexity of its assessment and measurement
by specific indicators (which are due to the lack of a clear and stable system
for collecting statistics). Therefore, the study covers only a comparison of the
impact of the digitalization factor on the sustainability of the public sector in
2022 and 2023. The data that will be used in the future are given in Table 2.

Table 2
Input data for building a regression model of the impact
of the public sector digitalization factor on GDP in the field of public
administration in EU countries, 2022—2023

GDP*, % of | Share of users**, Share of Share of users ™,
=0 eIy total users**, %

Belgium 21.3 83.27 21.8 81.78
Bulgaria 15.2 26.38 16.1 29.72
Czech Republic 15.8 78.81 15.6 71.12
Denmark 18.7 96.98 19.4 97.68
Germany 19.6 51.24 194 58.07
Estonia 151 85.83 16.6 88.74
Ireland 8.7 80.83 9.9 85.56
Greece 18.2 67.64 17.6 68.69
Spain 17.7 79.75 17.4 79.68
France 21.9 82.64 21.2 85.17
Croatia 16.4 56.98 17.0 74.62
Italy 16.1 65.69 15.4 60.11
Cyprus 18.2 89.74 18.2 66.12
Latvia 18.2 70.98 18.7 73.18
Lithuania 14.9 73.49 155 71.82
Luxembourg 17.3 89.40 18.7 88.90
Hungary 16.6 72.68 15.9 75.63
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End of Table 2

EU country

Malta 15.6 76.41 14.8 81.34
Netherlands 20.5 92.50 20.5 94.78
Austria 17.9 73.88 18.1 75.60
Poland 14.6 55.38 15.3 58.54
Portugal 18.8 68.72 18.3 69.63
Romania 13.2 20.93 13.2 22.56
Slovenia 17.1 73.09 16.5 71.14
Slovakia 16.5 73.58 15.7 71.69
Finland 20.3 94.78 21.1 95.49
Sweden 20.1 93.07 20.5 94.58

* Gross value added in public administration, defense, education, health care, and social work;
" people who used digital public services (website or app) in the last 12 months.

Source: compiled by the author based on (Eurostat, n. d. a, Eurostat, n. d. b).

To determine the parameters of equation (1), we will use the method
of least squares. Let x_i and y_i be the corresponding values of the indepen-
dent (X) and dependent (Y) variables for the i-th observation (i=1, 2, ..., n).
In this case, the esti-mates of the parameters a and b are calculated using
formulas (2), (3).

_ Sy = (B x) - (B ) @
T nIL -G

ixl 3)

=1 i=1

[y
I
3=
‘S
:IH

Accordingly, the parameters for 2022 will be as follows:

_ (27 - 34500.75) — (1974.67 - 464.5)
B (27 - 153347.08) — 1974.67°

a = 0.0593,
4645 1974.67

—5 — 0.0593 —
b = 12.8692.
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We have the function Y="12.8692"+"0.0593" X, with the standard
error of the model (E) being 2.582, the coefficient of determination (R"2)
being 0.158, and the F-criterion being 4.702.

When constructing the primary regression model, a low coefficient of
determination (R? = 0.158) was found, which indicates a weak explanatory
power of the model. To check its stability, an analysis of residuals and
influential points was performed. In particular, several observations were
found that deviated significantly from the general trend. In order to increase
the adequacy of the model, these observations were excluded from further
analysis. In this case, the model parameters will be:

B (18 - 22763.451) — (1303.55 - 308.6)
(18 - 99487.09) — 1303.55>

a = 0.08157,

b= 308.6 1303.55

BTE 0815 3
b = 11.2365.

In order to increase the adequacy of the model, these observations were
excluded from further analysis. In this case, the model parameters will be:

Taking into account the updated sample, it was found that the
coefficient of determination increased to 0.568, and the standard error
of the model decreased to 1.2669, which indicates a significant improvement in
the accuracy and reliability of the regression model (Table 3).

>

Table 3

Parameters of the impact of digitalization on the GVA
of the public sector in EU countries, 2022

0.0815798 11.236484
0.0177681 1.3209532
0.5685082 1.2669922
21.080659 16

33.840135 25.684309

Source: calculation results generated using the LINEST function in Excel.

Therefore, the standard error of the model is 1.27, which in percentage
terms is 7.4% of the mean value of the dependent variable. This indicates
sufficient accuracy of the model, since the error value does not exceed 10%.
The F-test was used to check the statistical significance of the model.
With the number of observations n = 18 and the number of model parameters
k = 2, the degrees of freedom are: m;="1" and m,="16". The calculated value
of F is 21.04, which exceeds the tabular value F_table="4.49" at the
significance level a="0.05". Therefore, the model is considered statistically
reliable (Table 4).
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Parameters for the 2023 model:

_ (18-23157.963) — (1319.95 - 309.3)
(18 - 101613.106) — 1319.95>

a = 0.0989,
3093 1319.95

b

13 0.098 I3
b =9.9297.

b

Table 4
Parameters of the regression model of the impact of the digitalization factor of
the public sector of EU countries on its sustainability (2023)

0.09891675 9.92971344 | ay |
0.01567035 1.17738177
0.71349666 1.08798274
39.8457718 16

47.1656969 18.9393031

Source: calculation results generated by the author using the LINEST function in Excel.

The standard error of the model E = 1.09, which is 6.32% as a
percentage of the mean value of the dependent variable, indicates a fairly
high quality of the model. The value of the coefficient of determination R? is
0.7, which indicates that most of the variation in the dependent variable is
explained by changes in the independent variable (Figure). This is a
significant improvement compared to the model of the previous year. The
value of the Fisher test F = 39.85 exceeds the table value Fanie="4.49" so the
model is considered statistically adequate and significant.

25 ~

20 A %

15 | w00

10 ~

health care, and social work, %

Gross value added (GVA) in public
administration, defense, education

0 20 40 60 80 100 120
Percentage of people who used digital government services (website or app)
in the last 12 months, %

Correlation between digitalization and the sustainability
of the public sector in EU countries, 2023

Source: compiled by the author.
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We can draw the following conclusions:

« a higher level of digitalization does indeed strengthen the correlation
between the economic sustainability of the public sector (in this case directly
with the GVA of the sector), but this correlation is quite low;

« in countries with a low level of digitalization, the connection is even
weaker (virtually imperceptible);

« accordingly, digitalization may be one of the factors contributing to
the economic sustainability of the public sector, but we assume that economic
factors have a greater impact.

Thus, the economic sustainability of the public sector largely depends
on budget policy, the level of debt burden, tax revenues and external econo-
mic factors, while the digitalization of the sector should be considered as a
tool used to increase operational efficiency, increase the productivity of the
work of state bodies themselves and speed up decision-making processes.
All of the above digitalization processes are observed at the micro-level of
each state body separately, which significantly complicates quantitative
modeling and mathematical measurement of its impact on the economic
sustainability of the sector.

3. Impact of public sector digitalization on the sustainability of the
household sector

At the same time, the digitalization of the public sector is not limited to
internal management processes, but also encompasses the transformation of
mechanisms for providing public services, which has a broader macroeconomic
impact: in particular, its impact is indirectly manifested through ensuring the
sustainability of other sectors — the household sector and the business sector — as
a result of the implementation of digital public services. Moreover, if the public
sector thus performs administrative and regulatory functions in relation to the
business sector, we assume that the impact on the sustainability of the household
sector is greater. This can be explained by the fact that the digitalization of public
services directly affects the social and economic security and adaptability of
households, since they are the main consumers of such services. In addition to
faster access to medical services, social payments, and other administrative
services, the public sector, thanks to digitalization, is also able to ensure the social
sustainability of vulnerable segments of the population — such as people on the
verge of poverty, IDPs, people with disabilities, the elderly, or veterans. Unlike
the business sector, for which the digitalization of public services manifests itself
mainly in the form of simplification of permitting procedures, tax administration,
and registration processes, for households it is a factor of social resilience that
directly affects the quality of life, well-being, and the ability to adapt to economic
shocks.

In order to clarify the impact of the digitalization of public services on
the household sector, we can also use a linear correlation-regression model.

The dependent variable is the share of individuals who may face
unforeseen financial costs. The chosen indicator characterizes the ability of the
household sector to adapt during a shock, which is a characteristic feature of
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resilience. Under the independent variable, we will consider the share of indivi-
duals who used digital public services (website or application) during the last
12 months, i. e. those who performed the following actions: interacting with
government authorities, submitting tax returns online, submitting requests for
financial benefits or rights, obtaining information about services, benefits, rights
and laws. The model hypothesis is based on the assumption that all of the above
actions and online access to them can improve the adaptability of the household
sector: in the event of a shock, the use of digital public services allows for faster
receipt of financial assistance (benefits or other social support), provides access
to transparent and clear information, and reduces the time gap in communication
and interaction with government agencies. The statistical data that will be used
are given in Table 5.

Table 5

Statistical data for creating a regression model of the impact
of the digitalization factor of public services on the sustainability
of the household sector in EU countries, 2023

Share of persons, %

EU countr who may face unexpected who have used digital public services
y financial expenses (website or app) in the last 12 months

Belgium 78.6 81.78
Bulgaria 53.3 29.72
Czech Republic 80.3 71.12
Denmark 76.9 97.68
Germany 65.0 58.07
Estonia 69.6 88.74
Ireland 65.7 85.56
Greece 55.7 68.69
Spain 62.8 79.68
France 70.6 85.17
Croatia 58.6 74.62
Italy 71.2 60.11
Cyprus 62.4 66.12
Latvia 55.2 73.18
Lithuania 59.5 71.82
Luxembourg 75.9 88.90
Hungary 65.8 75.63
Malta 84.1 81.34
Netherlands 84.1 94.78
Austria 77.2 75.60
Poland 74.3 58.54
Portugal 69.5 69.63
Romania 53.6 22.56
Slovenia 77.3 71.14
Slovakia 70.7 71.69
Finland 74.0 95.49
Sweden 78.2 94.58

Source: (Eurostat, n. d. a; Eurostat, n. d. c).
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We will use the same pairwise linear regression model and the least
squares method as a way to calculate the coefficients. Assuming that outliers
are discarded, the results of the calculations are as follows:

_ (15 - 88588.558) — (1105.41 - 1007.7)

&= (15 - 88588.558) — (1105.41)?
a = 03016,

10077 030161105.41
15 ' 15

b = 44.954.

We have the function Y = 44.954 + 0.3016X. In order to determine
the quality of the model, we will pay attention to the value of its error (E). In
our case, it is equal to 4, which is 6% as a percentage of Y, therefore, the
constructed model is qualitative.

We will find the table value of F at a significance level of 0.95 and
degrees of freedom mi=1 and m>=13 to check the model for reliability.
F (40.02) > Franie(4.67), therefore, we can consider the model reliable.

The coefficient of determination of the model (R"2) is 0.75 (or 75%).
This indicates that 75% of the variation of the dependent variable is explained
by changes in the independent variable. This means that the constructed
model has high explanatory power and quite effectively describes the
relationship between digitalization and the economic sustainability of
the household sector.

As we can see, the hypothesis was partially confirmed: the digita-
lization of the public sector does have an impact on the sustainability of the
household sector and helps to improve its adaptability. Moreover, the impact
of digitalization on the household sector is greater than the direct impact on
the sustainability of the public sector itself (75% compared to 71%).
However, the impact is still not significant. It should be noted that the impact
of digitalization usually manifests itself with a certain delay, which creates a
lag effect. Therefore, even with a high level of digitalization of the public
sector, its real impact on the economic sustainability of households may only
manifest itself after a few years.

b

Conclusions

The research results showed a statistically significant relationship
between the level of digitalization of the public sector (quantitative
measurement — the percentage of people who used digital public services
(website or application) in the last 12 months) and its economic resilience in
the face of shocks. In particular, in European Union countries with high
indicators of digital transformation of public administration, a higher level of
adaptability and resilience is observed. At the same time, in countries with a
low level of digitalization of the public sector, such a relationship is weak.
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In addition to the direct impact of digitalization on the public sector,
it also has an indirect effect through ensuring digital inclusion of the
household sector. This indicates the systemic and intersectoral nature of
digital transformation as a tool for increasing overall economic resilience.

The scientific novelty of the research lies in the combination of cluster
analysis (through quartile grouping) with correlation-regression estimation
to determine the relationship between digitalization and economic
sustainability of the public sector based on a comparison of EU countries.
The proposed approach can be adapted to other sectors of the economy and
used to develop strategic directions for digital development in conditions of
shock impacts.

The practical significance of the results obtained lies in the possibility
of using the identified patterns to form recommendations for the digital
transformation of the national economy. Further research should be directed
at studying the role of digitalization in ensuring the sustainability of the
household sector: to analyze the possible digital vulnerabilities of the sector
(digital inequality, level of digital skills, cybersecurity), as well as its level of
digital transformation.
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