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Abstract

Effective digitalization of public administrations
and economies requires rethinking of how e-govern-
ment and digital services with increasing e-participa-
tion can support corruption reduction and social de-
velopment. This paper aims to study the interdepen-
dencies and differences between the multidimen-
sional phenomena of administrative corruption and
digitalization in the EU member states. The research
methods applied are Canonical Correlation Analysis
and Principal Component Analysis. Ten relevant vari-
ables for 2019 and 2020 were selected and integrat-
ed into this research. The research results showed
that digitalization significantly improved the quality
of public administrations and reduced corruption.
The new composite index designed and determined
for EU member states showed a vast gap between
the Nordic and Eastern European countries.

Our results confirm that the level of e-government
was found to be the best predictor of control of cor-
ruption and government effectiveness suggesting
that digitalized and less corrupt governments also
made economies more competitive. The digitization
of public administration and services is a strategic
objective of EU member states and should become
a priority in the new technological era.
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1. Introduction

Globally, not only the economy but also public administration and society are influ-
enced by technological transformations. Countries that do not prioritize the cross-cutting
integration of digital technology at all levels of the economy, public administration, and
society will suffer. Beyond efficiency, the digitalization of public services in developed
countries in Europe and beyond sends a strong signal at the international, national, and
local level on the need for change and digital transformation to move into an era of trans-
parency, quality of public services, and the fight against corruption. The ongoing digital
revolution has changed the frame of contemporary economies, modern businesses, and
public administration by promoting and implementing new technological solutions for
digitalization (Rymarczyk, 2021). The modernization of public administration and ser-
vices as a result of the integration of information and communication technologies is es-
sential and should become a continuing concern of state governments (Mansell, 2012). In
countries where these changes occurred, they have been proven to be an effective way to
reduce corruption (Mouna, Nedra and Khaireddine, 2020). The digitalization of public
institutions increases the level of efficiency and transparency and should be one of the
key pillars of the development of any smart community (Vogelsang, 2010; Sandor, 2018).
Through digitalization, the entire activity of public institutions is streamlined on all three
levels: internally, intra-institutionally, and externally (Afonasova ez al., 2019). Digitaliza-
tion increases the transparency and accountability to citizens of the authorities (Balzer,
Uzik and Glova 2020); transparency and openness of public institutions are essential for a
democratic society.

Corruption is an obstacle both for economic growth and for good public administra-
tion. By transferring resources outside the economic and social system, the efficiency of
public spending is significantly affected (Winston, 1998). Although the EU has shown
the best performance in the world in reducing corruption during the last years, the cor-
ruption costs for the EU economy are estimated at EUR 120 billion per year (European
Commission, 2020). Corruption plays a role in discouraging taxpayers from paying taxes
(Osipov, Glotov and Karepova, 2018). Decreasing resources as a result of corrupt practices
may have negative effects on social protection and public services as it reduces the available
budget and disrupts equitable access to public services (Raisien¢ ez a/., 2019; Mazzanti et
al., 2020).

Over time, corruption deepens social inequalities, reduces trust in the state, institu-
tions, and public administration (Cera ez 4/., 2019). Corruption can also harm income dis-
tribution and lead to the neglect of environmental protection. One of the most important
aspects of corruption in the state administration is that it undermines trust in legitimate
institutions, thus diminishing their ability to provide appropriate public services and to en-
sure a favorable environment for private sector development (Mircica, 2020). In extreme
cases, corruption can lead to a failure to recognize the legitimacy of the state, causing polit-
ical and economic instability (Bilan ez /., 2019; Bilan ez a/., 2020; Grayson, 2020).

In this research, we analyze not only the phenomenon of corruption in the adminis-
trations of the EU states but also how the digitalization of the EU state administrations



contributed in time to its continuous reduction. Our research objective is to find out how
digitalization as a multidimensional phenomenon has influenced the multidimensional
phenomenon of corruption in the administrations of the EU states. The results of other
researchers (Fedushko ez /., 2020; Anderson, 2008; Chaikin and Jason, 2009; Aidt, 2009;
Billger and Goel, 2009) are completed with our findings in the EU countries by studying
the interdependencies of the following variables: control of corruption; competitiveness;
government effectiveness; online services index; e-government; government expenses;
e-participation and others.

The paper includes an analysis of the literature, in which the concepts are presented and
analyzed, based on which the main variables of the research were selected. Then the data
and the research methodology are presented and the results obtained using the Canonical
Correlation Analysis are analyzed. Next, the Principal Component Analysis method was
applied to determine a new Correlation Index for Corruption and Digitization (CICD),
calculated for each of the states included in our research. The last part of the paper con-
tains the conclusions in which our most important and interesting contributions to the

field of knowledge are highlighted.

2. Theoretical background

Digitalization is a necessary condition for economic and social development, for align-
ment with international standards, and reduced corruption (Pool, 1984; Afonasova ez al.,
2019; Dretske, 1982). The low degree of digitalization in the administration creates room
for corruption because the relationship between digitalization and corruption is not al-
ways well enough understood (Andersen, 2009). Digitalization requires an agile govern-
ment to disrupt corruption.

The first part of this section presents the concept of digitalization, in general, and in
public administration, in particular, its main benefits and the implications of a low level of
digitalization in society and state administrations. The second part describes the content
of corruption, as it is reflected in the literature, its implications in public administration,
its main determinants, and some measures to reduce corruption in administration through
the digital transformation of state institutions and society.

2.1. Digitalization and digital transformation process:
Concepts and main benefits

According to the literature, there is a diversity of opinions regarding this concept. Dig-
itization is a driver (Russell, 2020) that contributes significantly to the modernization of
societies, economies, and the transformation of state institutions (Bennett and Segerberg,
2013). Digitalization is a tool which leads to better predictability (Kliestik ez al., 2020).
Based on Kossow’s (2020) empirical research results, digitalization creates new digital
streams by using digital technologies. Digitalization is a strategy that reshapes the entire
society and each organization, leading to an extensive process of digital transformation.
Digitalization determines digital transformation. Digital transformation is the process of
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integrating digitalization through which society and organizations adapt to change. Digital
transformation is more about adapting people to accept and use digital equipment and
technology (Androniceanu, Sabie and Pegulescu, 2020). Major social, administrative, and
legislative changes are taking place in the process of digital transformation. Digital trans-
formation of the public sector has implications in all branches of society from jobs, edu-
cation, health, and social security (Karpf, 2012; Gray-Hawkins and Liziroiu, 2020). The
digital transformation of public institutions facilitates e-government.

E-government is a process of reinventing the public sector through digitalization and
new information management techniques, to increase the political participation of citi-
zens and streamline the administrative apparatus (Coursey and Norris, 2008; Ionescu,
2020). E-government manifests itself as part of the relationship between the state and so-
ciety (Androniceanu, Kinnunen and Georgescu, 2020). Increasing the number of digital
public services available (Slusarczyk and Ul Haque, 2019) means lower costs for public
administrations, less bureaucracy for companies and citizens, and reduced corruption. At
the European level, about twenty different basic public services, such as car registration,
tax returns, or registering a new company, have reached the online availability of 82%
since 2010 (DeNardis, 2014). Digitalization and e-government are broadly studied issues
(Androniceanu and Georgescu, 2021), but there is still no clear consensus on the fac-
tors that should be considered, when measuring e-government and how they should be
grouped and quantified. Mouna, Nedra and Khaireddine (2020) show that successful
e-government and digital technology adoption will lead to increased economic growth,
while also working as an anti-corruption tool (Popescu, Valaskova and Majerova, 2020).
Shkolnyk ez al. (2020) prove that digitalization is an effective measure that has a signifi-
cant contribution to eradicating corruption as a problem of state security. Mishchuk ez a/.
(2020) find possibilities to assess losses both for the state finance system and social safety.
Makowski (2017) discusses how the public authorities and public administration by their
functions and digitalization can reduce the bureaucracy of public structures (Shkarlet ez
al., 2020).

In local public administration, digitalization and digital transformation contribute to
increasing accessibility, transparency, and efficiency and reducing bureaucracy and cor-
ruption. There is a direct correlation between digitization and efficiency, both for public
institutions and for other stakeholders. Even if, in the first phase, digitalization means pub-
lic spending on digital investments and training of civil servants, in the medium and long
term it generates efficiency by reducing public spending on bureaucracy and optimizing
working time, and by improving communication and public services quality. Efficiency is
represented in our research by the government effectiveness index.

Digitalization brings benefits in local public administration both for public institu-
tions and for civil servants and other stakeholders. Some of the most important benefits are
presented here. Digitization of public administration facilitates the interaction between
local public administration and citizens and reduces corruption. Thus, by digitizing pub-
lic services, citizens and businesses no longer come into direct contact with government
officials, eliminating the context of corruption and reducing the risk of corruption. A few



examples of such digital public services that contribute to reducing corruption in local
administrations are the following: submitting documents/requests online and receiving
their solution automatically; reporting problems of public interest online 24/7, even from
the mobile phone (abandoned cars, potholes in asphalt, disturbing public order, obstacles
on the road, garbage thrown in illegal places, lighting system failures, stray dogs, etc.); pay-
ment of taxes, fees, and fines online on the institutions’ website; online verification of the
status of documents submitted to the institution; real-time information on the status of
submitted documents; quick access to information of public interest, automatically pub-
lished on the site; citizens can automatically obtain certificates and several approvals. By
digitizing public services, citizens can directly consult their land, buildings, declared cars,
taxes, fines, and other taxes on the website of the institution. A remarkable example is the
first virtual official in Romania named Antonia. It works in the City Hall of Cluj-Napoca.
Antonia is a software that facilitates the submission and distribution to the relevant de-
partment of the mayor’s office of requests from citizens or companies.

Some of the most important benefits of digitization for civil servants in the local admin-
istration are the following: saving time by finding the information sought online; online
meetings; online audience appointments; total control over the entry/ exit of documents;
real-time alerts on deadlines for resolving requests/documents; access from anywhere and
anytime to the flow and history of a document; electronic registration and archiving; the
solution supports for the implementation of the internal managerial control system; uni-
tary record of petitions, processes, contracts, requests submitted by citizens, irregularities
within the institution; planning and monitoring timesheets, holidays and others. The spe-
cific context given by the Covid 19 pandemic revealed the essential role of digitalization in
public administration (Androniceanu, 2020) by offering a variety of tools through which
public institutions can make significant changes to reduce corruption.

2.2. Corruption: concept, forms, and anti-corruption measures

A generally accepted definition of corruption is an abuse of power for personal gain
(European Commission, 2020). Corruption is understood as referring to the misuse of a
position in the public administration or its connections to obtain benefits for oneself or
a third party (Bennett, Durana and Konecny, 2020). Beck (2021) found that countries
with similar economic structures are characterized by generally lower levels of corruption.
Corruption is a complex phenomenon with multiple economic, social, political, and cul-
tural dimensions (Yousif ez a/., 2020; Gavurova, Kovac and Khouri, 2020). Corruption
also means conflicts of interest and favoritism (Verhulst, 2002). These forms of corruption
need profound structural and mental changes in public bodies and society in general, and
not just through the adoption of legislation and formal compliance (Luzgina, 2017). In
our opinion, corruption is a phenomenon that appears and develops in societies and pub-
lic administrations where digitalization is low, bureaucracy is high, institutional transpar-
ency is weak, and internal and external communication is problematic.

Adam and Fazekas (2021) pointed out that the impact of corruption can be reduced
by promoting transparency and citizen participation facilitation through ICT tools.



Andersson (2008) studied non-OECD countries during 1996-2006 and found that
corruption is determined by two time-varying factors: real GDP per capita and press
freedom. Kim (2013) developed four models on 200 countries to study the interaction
between e-government and anti-corruption in government. An effective policy response
should be based on evidence of its spread and form in a given country, the institutional and
other incentives, which favor or can be used against it. Various researchers (Androniceanu
et al., 2020a; Remeikiené ez al., 2020; Luzgina, 2017; Osipov, Glotov and Karepova, 2018)
have analyzed which forms of corruption occur in different countries and identified high-
risk sectors as well as determinants.

European Parliament has highlighted many differences between the member states in
terms of crime definition, available indicators, and data recording methodology (European
Parliament, 2016). Corruption may have an impact on both national and EU policies
and funds (Bilan ez /., 2017; European Commission, 2017). A recent study estimates the
annual cost of public procurement corruption in the EU member states at € 5.33 billion
(European Commission, 2020). This means that corruption has become a systemic problem
in European countries and requires major changes on multiple levels such as management
capacity, education, monitoring and corruption control institutions (Szeiner et al.,
2020), legislation, clear criteria for access to political and public positions, digitalization,
transparency, and so on.

At the local level of administration, the main forms of corruption identified are related
to the public funds, but also their use to favor certain private companies and a variety of
illegal activities, such as bribery for the preferential allocation of subsidized housing; illicit
commissions collected for awarding public contracts to preferential companies; the use
by municipal officials of public goods for personal purposes; facilitating the emergency
obtaining or sale of authorizations and licenses; bribery in order not to react to irregulari-
ties in construction safety, labor protection, fire safety or other violations, which can have
serious social consequences; conditioning the provision of public services by paying illegal
amounts; non-compliance with the provisions included in the urban planning documents
of the localities and so on. These problems in some states show the correlation between
competitiveness and local government corruption. Corruption reduces competitiveness
between private companies that can compete to win contracts with public institutions. In
countries where there is a high level of corruption in local government, competitive pri-
vate companies lose contracts with public institutions precisely because they do not want
to pay bribes. Preventing or reducing corruption in public institutions is significantly in-
fluenced by public managers and elected politicians. They can develop anti-corruption
strategies, policies, and tools and make internal changes to control and reduce corruption.

We appreciate that there are a variety of internal and external anti-corruption measures
that can be implemented in public institutions both by civil servants and politicians. For
example: establishing the core values and integrity codes for effective and honest preven-
tive conduct; elaboration of codes of conduct for civil servants as a component of the
employment contract; creating internal commissions to identify the acts of corruption of
officials and to prosecute them; collaboration with specialized institutions involved in the
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procedure of investigating corruption in the public institution; developing strategies for
both repression and prevention of corruption and others. Public managers and politicians
can block the participation of corrupt organizations in public tenders. They can organize
training programs for officials to prevent acts of corruption and to know the sanctions
applied for corruption. The behavior of public managers and politicians regarding digitali-
zation and corruption significantly influences both the content of the changes determined
by digitalization and the intensity of corruption in the public institutions they lead.

As itis clear from the literature, there is a close and direct link between digitization and
corruption. Digitization provides the tools for improving the transparency, accessibility,
efficiency, and quality of public services, as well as for reducing corruption. Our compara-
tive analysis between EU countries using the new correlation index for corruption and dig-
italization demonstrates that digitalization could be a key driver for reducing corruption.

In this study, the research questions and the key hypothesis can be formulated as fol-
lows:

¢ RQI: Is digitalization a success factor in reducing corruption in the EU member
states during 2019-2020?

The main hypothesis is that increased digitalization is positively linked to the qual-
ity of public administration. This means that public administration would be less
corrupted and more efficient and would add value through digitalization by positive
implications also to competitiveness, instead of digitalizing for its own sake (Schwab
and Zahidi, 2020; Mouna, Nedra and Khaireddine, 2020; Ali and Gasmi, 2017). The
other hypothesis is that corruption would be higher in the administrative systems
where digitalization has lower penetration.

* RQ2: What are the differences between EU countries in terms of corruption and dig-
italization of public administration?

To tackle the research questions, we present the data and the Canonical Correla-
tion Analysis methodology, to study the interdependencies of the components in the
digitalization set and the corruption set. Secondly, the analysis for RQ1 is conducted
between the two phenomena as well as between their components in section 4 before
comparing the EU countries (RQ2) using the new composite index built on all the
indicators from both sets in section 5.

3. Research methods and data

The methods used in this research are Canonical Correlation Analysis (CCA) and
Principal Component Analysis (PCA). CCA is a statistical technique used to detect the
correlations between two sets of variables (Afifi, Clark and May, 2004). The first canonical
correlation has the highest importance. The correlation coefficients are significant when
their absolute values are greater than 0.45. CCA was applied on the set of 27 European
Union (EU) states using ten variables for 2019-2020 (Georgescu and Kinnunen, 2021;
Androniceanu ez al., 2020b).
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PCA is a descriptive statistical method of multidimensional factual analysis of data.
PCA has been used to determine the new correlation index for corruption and digitaliza-
tion (Jolliffe, 2002). Table 1 contains the ten variables selected according to their impor-

tance and relevance to reflect the corruption, digitalization, and e-government in the EU.

Table 1: The research variables

Variable Variable Label Description of the variables Data Sources
V Control of corruption Uiie el &7 governance 9 BB AT theglobaleconomy.com
i prevent corruption
v Competitiveness The ability of a region to export more in val- thealobaleconomy.com
2 P ue-added terms than it imports 9 Y
The ability of government to formulate and
N Regulqtory quality |mplemenF sound policies gnd regulations theglobaleconomy.com
3 index that permit and promote private sector de-
velopment
v Government The use by the government of information thealobaleconomy.com
4 effectiveness index technology in the public relations 9 Yy
. The extent to which countries adhere to the
V, Rule of law index . . theglobaleconomy.com
rule of law in practice
The use of online services to facilitate the
L . - - UN E-Government
\Y E-participation interaction between government and citi-
6 Knowledgebase
zens
The evolution of e-government services in
. o terms of availability, quality, connectivity,
Vs CllTOECR B e and diversity of channels and the use by the ECIEL T
public of these services
Human Capital Index How much capital each country loses
Vs (HCI) through lack of education and health World Bank
. Individuals using the internet with public
Vs E-Govenmentindex 5\ i orities (% of individuals aged 16 to 74) World Bank
Cash payments for operating activities of
v, Government expense the government in providing goods and Eurostat

services

Source: The authors

In Table 1, the corruption indicators (V,-V.) represent the dependent set and the dig-
italization indicators (V -V ) represent the independent set. Five dependent variables are
predicted: V -V, based on five independent variables: V —V . In our approach, the ten
variables are grouped into three sub-indicators: (1) variables related to the content (V,,
V., V.); (2) variables describing the analyzed phenomenon (V, V,, V., V, V) and (3)
variables reflecting the impact of phenomenon (V, V). Section 4 will conduct the CCA

accompanied by regression analysis and section 5 will construct the composite index.
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4. Results based on the Canonical Correlation Analysis

Figure 1 describes the distributions of corruption indicators and their correlation. The
within-set correlations of corruption variables V -V, are very high, all significant at a 1%
level ranging from 0.84 to 0.95.
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Figure 1: Set 1 (Corruption) and Set 2 (Digitalization)

Source: Authors' research

The within-set statistically significant correlations of digitalization variables V -V
range from 0.45 between \a and V, 10 0.83 between V, and V_; other significant correla-
tions are between V_ and V at 0.53, and between V, and V| at 0.66. We note that V|
does not correlate statistically significantly with any variable within nor between sets at
the 5% level. V_does not correlate significantly with any variable of the correlation set. V.,
correlates between 0.45 and 0.51 with corruption indicators; V, between 0.62 and 0.74;
E-government V, between 0.79 and 0.87 (with V), the highest seen correlation.

Table 2 contains the first canonical correlation which is 0.92062. Then, 89.01% of the
variation in 4, is explained by the variation in B,.

Table 2: Eigenvalues and canonical correlations

Root No. Eigenvalue Pct. Cum. Pct. Canon Cor. Sq. Cor
1 5.55939  89.01701 89.01701 0.92062  0.84755

Source: Authors’ research
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The first canonical variable for corruption is:

A1=0.57741V +0.05942V, - 1.50744V - 1.63842V, — 0.33851V (1)
The first canonical variable for digitalization is:

B1 = 214115V, - 2.16536V, - 6.15738V, - 0.03689V, + 0.02873V 2)

The relative contribution of each covariate to each canonical variable is reported in

Table 3.

Table 3: Correlations between covariates and canonical variables

Covariate 1 2 3 4 5
Vv, -0.18902 -0.43740 0.56578  0.05796  0.67044
v, -0.49213  -0.49361  0.12522  -0.15360  0.68912
A -0.80292 -0.16951  0.38433  -0.41311  -0.09059
A -0.95085 -0.14489 -0.05675 0.26198  -0.05503
V., -0.15955 -0.89640 -0.09458 0.03366  -0.40125

Source: Authors' research

The first canonical variable for digitalization (Table 3) is negatively strongly dominated
by V (E-government) with a correlation coefficient of -0.95085, followed by V, (HCI)
with -0.80292. The second canonical variable for digitalization is negatively strongly dom-
inated by V,  (Government expense) with -0.89640. The third canonical variable is moder-
ately dominated by V, (E-participation) with 0.56578. Table 4 contains the variance in co-
variates based on canonical variables considered. In Table 4, 31.39% of the variance among
the covariate set digitalization is explained by the first dependent canonical variate, while
37.04% of the variance is explained by the first covariate canonical variate.

Table 4: Variance in covariates explained by canonical variables

CAN. VAR. PctVarDEP CumPctDEP PctVarCOV Cum Pct COV
1 31.39622 31.39622 37.04364 37.04364
2 9.23444 40.63066 25.76442 62.80806

Source: Authors' research

Similarly, 9.23% of the variance among digitalization is explained by the second depen-
dent canonical variate, while 25.76% is explained by the second covariate canonical variate.
Table 5 briefly reports the regression analysis results of the effect of the most important
and statistically significant digitalization indicators on each corruption indicator; Beta
measures the importance of each covariate.
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Table 5: Regression analysis for the cells error term

Covariate B Beta Std. Err.  t-Value  Sig.oft Lower-95%  CL-Upper

Dependent variable: Control of corruption (V,)

Vv, 0.0221 0.5580 0.0071  3.0760  0.006 0.0071 0.0370
Dependent variable: Competitiveness (V,)

v, 0.1268 0.4025 0.0679 1.8660 0.076 -0.0145 0.2681
Dependent variable: Regulatory quality index (V,)

Vv, 27269 0.3438  1.2807 2.1291 0.045 0.0634 5.3904

Vv, 0.0128 0.5914 0.0036  3.5701 0.002 0.0053 0.0203
Dependent variable: Government effectiveness (V,)

Vv, 2.8450 0.2780 1.3584  2.0943  0.049 0.0200 5.6701

Vv, 0.0174 0.6234 0.0038  4.5773 0.000 0.0095 0.0254
Dependent variable: Rule of law index (V)

V 0.0185 0.6176  0.0051 6.6252 0.002 0.0079 0.0292

9

Source: Authors' research

According to Table S, the main findings of the analyses are the following:

— The effect of V, E-government is the most important when predicting V| Control of
corruption;

— The effect of V, E-government is the most important when predicting V, competi-
tiveness;

— The effect of V, E-government is more important than the effect of V. HCI when
predicting the V, Regulatory quality index;

— The effect of V, E-government is more important than the effect of V, HCI when
predicting V, Government effectiveness;

— Theeffect of V, E-government is the most important when predicting V, Rule of law
index;

These results validate the second hypothesis, according to which an increased digitali-
zation of the public institutions is positively linked to the quality of public administration
and reduced corruption.

5. The new correlation index of corruption and digitalization

To build the correlation index based on the ten variables, we applied Principal Com-
ponent Analysis (PCA) and identified principal components (PC). PC1 explains 64.90%
of the original variance and the first two PCs explain together 79.68%. Thus, we will retain
only the first two PCs. Table 6 shows the component matrix with loadings, rotated by
Varimax rotation. We considered only loadings > 0.5.
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Table 6. Rotated component matrix

\Y \" \Y \Y \Y v v \" \ \Y

1 2 3 4 5 6 7 8 9 10

PC1 0946 0.890 0.952 0955 0.955 0.063 0.345 0.719 0.863 0.320
PC2 0.197 0.191 0.138 0.185 0.138 0.965 0.896 0.366 0.152 0.160

Source: Authors’ research

PC1is dominated by Set 1 of the corruption indicators V|-V, but it contains also digi-
talization variables V (HCI related to expected education and health of new-born citizens,
which will determine future productivity) and V, (E-government measuring the broadness
of the dealings between government agencies and citizens, which can be handled digitally
online). PC2 is determined only by V_ (E-participation referring to ICT-supported partici-
pation of citizens with government agencies in e—government—related processes, €.g. such as
government services, administration, and policymaking) and V_ (Online service index mea-
suring the evolution of e-government services by their quality and availability to citizens).
Government expenditure, V. including public consumption and investments as well as in-
come and capital transfers, has loading < 0.5 and it will not be a factor in either retained PC
as it does not carry information explaining the variation in corruption and digitalization.

Based on the two retained PCs and the coefficients in Table 6, the first two PCs be-
come:

PC1=0.946V, +0.890V, + 0.952V, + 0.955V, + 0.955V_ +0.719V, + 0.863V,  (3)
PC2=0.965V, +0.896V, (4)

To compute the composite index, which we call the Correlation Index of Corruption
and Digitalization (CICD), the PCs are weighted by the ratio of the percentage of how
much a PC explains of the total cumulative variation of the retained PCs, i.e.

CFDI = (64.903/79.681) « PC1 + (14.777/79.681) = PC2.
This gives us the following equation:

CICD = 0.771V, +0.725V, + 0.775V, + 0.778V, + 0.778V_ +
0.586V, + 0.703V, + 0.179V, + 0.166V,, (5)

Using the original data for V -V
country, as can be seen in Figure 2.

,» We compute CICD values for each European Union

The index values are finally scaled between 0 and 100 by Min-Max normalization. Fig-
ure 2 visualizes the ordered CICD values for EU countries. Nordic countries show the
greatest values suggesting that they are digitalized and the most effective in terms of lack of
corruption, Finland achieving the largest CICD =100.0, while Bulgaria (CICD =8.0) and
Romania (CICD =0.0) are the least digitalized with relatively high corruption indicators.
Romania has the smallest values for V, (Human capital index) and V, (E-government)
as well as for V, (Regulatory quality index) and V, (Government effectiveness). Bulgaria
also has very low values for digitalization and the lowest values of the EU states for V|
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Figure 2: Correlation Index of Corruption and Digitalization (CICD) in the EU member states

Source: Authors' research

(Control of corruption) and V. (Rule of law index). These results answer the two research
questions, as they confirm the differences between EU member states, both in terms of the
degree of digitization associated with corruption, but also the fact that digitization, in the
states investing in it, is a success factor in the fight against corruption. The results show
that corruption was persistent in Europe amid the Covid-19 pandemic during 2019-2020.
This was also confirmed by Transparency International, with the launch of the report on
the Corruption Perceptions Index in 2020 (Transparency International, 2020). The re-
sults of our research show that the place recorded in the Corruption Perceptions Index
(CPI) in 2020 is linked to how a country meets the challenges posed by the pandemic.
States with a good ranking seem to invest more in the healthcare system and are less likely
to violate democratic and institutional rules or the rule of law.

6. Conclusions

The future of society, democracy, and government are digital. The digitization of pub-
lic service is a strategic objective. The results of our research have direct implications for
the policies and reforms in the administrations of European states. Comparisons between
states through our proposed index show that digitizing the administration is one of the
most effective ways to reduce corruption in the public sector. This conclusion underlines
the fact that state administrations should design and implement appropriate strategies
and policies for the integration of large-scale digital applications. Our research results are
proving the fact that the digital transformation of public administration in the EU states
continues to be influenced by a lot of factors: technological, economic, administrative,
managerial-strategic, educational, and political. Beyond efficiency, digitalization of public
service and administration sends a strong signal at the local and international level on the
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determination of policymakers to move into an era of transparency and the fight against
corruption (Sieja and Wach, 2019). The countries that do not prioritize the cross-cutting
integration of technology at all levels of the economy and society will lose important op-
portunities and will suffer.

The results of this study showed a canonical correlation of 89.02%, confirming RQ1
that the greater the digitalization is, the greater the quality of public administration is.
E-government was the best predictor of control of corruption and competitiveness sug-
gesting that the digitalized, less corrupt governments, also made economies more compet-
itive. The comparison of countries (RQ2) was done by introducing the new index CICD
as a real tool for an effective comparative analysis. The Nordic countries showed the best
performance as relatively corruption-free digitalized states, while the greatest challenges
were seen in Bulgaria and Romania.

During the analyzed period, we noticed three important changes in the EU: the accel-
erated and massive digital penetration in state administration, the significant reduction of
corruption in EU states as a result of digitalization, and the increase of the degree of accessi-
bility of institutions from the administrations of European states because of increased digi-
talization. By digitizing the administration and reducing corruption in public institutions,
EU states are moving towards a digital society and economy. As presented in this paper,
digitalization brings with it new forms of organization, new managerial models and types
of institutional processes, new social mechanisms, new instruments for making reforms in
public administration, new leadership as well as a new type of values for society.
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