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Abstract

This paper investigates the impact of digital development on the economic and social
performance of sixteen European countries using Microsoft’s Digital Future Index from
2021. Through ANOVA tests and correlation analysis, we examined the relationships
between digital inputs, and the economic and social outputs of the digitisation process in
these countries. The results reveal a significant positive correlation between the achieved
level of digital development, and the improvement in the economic and social performance
of the analysed economies. The key message for policymakers is that increased investment
in digitisation can accelerate economic growth and enhance social inclusion within this
group of European countries.
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JAPYIITBEHE HEP®OPMAHCE OJJABPAHUX
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HCTPaXyjy ce OTHOCH M3Mel)y TUrnTaHuX yia3a ¥ eKOHOMCKHX M JPYIITBEHUX pe3yiTara
JWTUTAIN3aIMje Y OBUM 3eMJbaMa. Pe3ynraty oTkpHBajy 3HauajHy IIO3UTHBHY KOpETaLHjy
m3Mel)y TOCTHTHyTOT HMBOA IUTHTAITHOT Pa3Boja ¥ MOOOJbIIamka eKOHOMCKHX U APYIITBE-
HHX IIep(hOpMaHCH aHAJM3UPAHHUX HAIMOHAHNX ekoHoMUja. KibydHa mopyka 3a kpeatope
TIOJINTHKA je J1a oBehaHa yarama y JUTUTaH3alijy MOTY YOp3aTu €KOHOMCKH PacT H 10-
00JBIIATH COLMjATHY YKJBYUEHOCT Y IOCMATPaHO]j TPYIIH €BPOIICKHX 3eMasba.

Kiby4ne peun: uruTanHM pa3Boj, eKOHOMCKe ITepopMaHce, APYIITBeHE
nepdopmance, MajkpocodtoB Munekc mururainne 6yayhHoCTH,
KOpenalMoHa aHaIn3a.

INTRODUCTORY REMARKS

The digital economy represents the application of digital capabilities to
processes, products, and assets with the aim of improving efficiency, in-
creasing value for customers, managing risk, and discovering new devel-
opment opportunities (Herold et al., 2021). For advanced societies, life be-
comes almost unimaginable without the presence of digital technologies
(Fitzgerald et al., 2014).

The widespread application of digital technologies has become an in-
dispensable part of everyday life, as well as efforts for change and the suc-
cessful positioning of states, organizations, and individuals at both the
global and local levels. Today, the success of certain countries is attributed
to extensive digitalization processes, which provide societies with various
opportunities for accelerated development (Wladawsky-Berger, 2023).

The concept of the digital economy was introduced to the broader pub-
lic in the 1990s, with an initial focus on internet adoption. The impact of
the Internet on economic and social life was a subject of consideration, but
from today's perspective, it can be said that its significance was underesti-
mated in the years that followed (Shi & Wei, 2024). The definition of the
digital economy has been continuously evolving and expanding since then.
Although some contours are emerging, it remains challenging to predict
when a universally accepted definition will emerge. This difficulty can
partly be attributed to the rapid development and changing nature of infor-
mation and communication technologies (Chiemeke & Imafidor, 2020).

The annual reports of the Digital Economy and Society Index (DESI),
which the European Commission has used since 2014 to monitor progress
in the digitization of member states, and Microsoft's Digital Future Index
of countries from 2021, are particularly significant as indicators of the level
of digitalization development in European countries.

Microsoft's Digital Future Index incorporates data from over 1,000
credible sources from public institutions across 16 European countries, cat-
egorized into three groups: a) digitally advanced, b) fast-growing new dig-
ital leaders, and c) advanced digital followers. The sources include organ-
izations such as the European Commission, the European Investment Bank,
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Eurofound, UNESCO, the World Bank, the OECD, the World Trade Or-
ganization, and the United Nations (Microsoft News Center Europe, 2021).

The objective of this study is to evaluate the impact of digital develop-
ment on the economic and social performance of 16 European countries,
utilizing data from the 2021 Microsoft Digital Future Index. This research
specifically examines how various components of digital development—
such as digital infrastructure, digital business, and e-government—affect
economic and social outcomes, including innovation, productivity, and
sustainability. By analyzing the correlations between digital inputs and so-
cio-economic outputs, this study aims to quantify the extent to which ad-
vancements in digitization contribute to economic and social benefits in the
16 European countries included in the Digital Future Index. Understanding
the relationship between digital capabilities and economic outcomes is cru-
cial for policymakers and business leaders to effectively allocate resources
and develop strategies that maximize the benefits of digitization.

The paper begins by reviewing the relevant literature on digitization to
identify key attributes of Microsoft's Digital Future Index from 2021,
which reflect aspects of digital development on one hand and economic
and social benefits on the other. Subsequently, descriptive statistics and
ANOVA tests are employed to evaluate the differences in mean values
between countries. Correlation analysis is conducted to quantify the rela-
tionship between these variables. The use of Pearson's correlation coeffi-
cient allows for the determination of the strength and direction of the asso-
ciation between digital inputs and economic and social benefits. The find-
ings not only elucidate the impact of the current level of digitalization on
economic growth and social development across the analyzed European
countries but also provide actionable insights for policymakers regarding
strategic directions for future digital initiatives.

LITERATURE REVIEW

The digitalization process has a huge impact on our society. Companies
must constantly innovate to keep up with the possibilities of the digital
transformation of the economy and society (Reis et al., 2018). The ways in
which digitization changes the competitive landscape imply the need for
strategic management to recognize that the opportunities provided by this
process can quickly be transformed into competitive advantages for com-
panies (Bonnet & Westerman, 2021). Therefore, it is not surprising that
some researchers mark digital transformation as the leading phenomenon
of socio-technological changes in the present time (Legner et al., 2017;
Schallmo et al., 2017). Digital transformation means the widespread intro-
duction of digital technologies into all spheres of public life and economic
relations, which represent critical turning points in the development of the
world economy (Vasyltsiv et al., 2022).



4 Z. Buri¢, S. Cvetanovic¢, P. Veselinovi¢, M. Despotovi¢

The modern economy is in the midst of a deep transformation, sup-
ported by the rapid development of digitalization in all spheres of society
(Nedi¢ et al., 2014). The comprehensive digitization of the economy and
society is changing people's lifestyles and areas of interest, while simulta-
neously redefining the key principles of companies' operations (Carayannis
etal., 2006). "Digital transformation in business is the integration of digital
technologies in all spheres of business that brings changes and improve-
ments, but only if it is implemented at the right time, with fully educated
people" (Pokovi¢ et al., 2021: 10).

Economists point to the fact that research and technology-intensive pro-
duction sectors have a key influence on the growth of average labor produc-
tivity (Brynjolfsson & Hit, 2003). On the macro level, the economic impact
of digital technologies is reflected in the stimulation of innovation im-
provement, competitiveness growth, and the realization of sustainability
concepts.

The development of the digital sector, and especially the Internet, is
revolutionizing the technique of international trade for many new and ex-
isting products and services. Networking radically increases the amount
and value of information available to individuals, businesses, and coun-
tries, enabling them to achieve superior economic performance (Mann &
Rosen, 2001). By transforming the environment, digital technologies have
created conditions conducive to the improvement of innovation and
productivity growth, creating numerous opportunities that function to in-
crease people's standard of living (Atkinson, 2004; 2007).

The digitization process of the economy and society holds undeniable
importance for the economic and social development of national econo-
mies. However, its quantification varies significantly in the empirical re-
search conducted by different authors. Numerous studies have unequivo-
cally confirmed that smaller investments in the development and applica-
tion of digital technologies correlate with a slower path towards a
knowledge-based economy and a lower rate of innovation, with accompa-
nying negative consequences not only for the quality of economic perfor-
mance of companies and countries but also for the intensity of desirable
social transformations (Atkinson & Ezell, 2012).

The digital economy represents a new development paradigm that ex-
plains a series of economic, social, and cultural changes brought about by
digital technologies, where the Internet plays a leading role (Vidas Bubanja
& Popovci¢ Avrié, 2018: 783). Taking into account the speed of develop-
ment and the scope of the spread of digitization globally, several research-
ers consider it one of the most important phenomena of the twenty-first
century (Zaki, 2019). The strength of the digital economy is based on
knowledge as a key development resource, efficient knowledge transfer, a
focus on demand, and the establishment of quality new business relation-
ships.
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Digitization can provide enormous benefits to humanity, but it can also
bring about increased government control or even new forms of totalitari-
anism. One must be aware that the speed of change makes integration dif-
ficult, so society must find new ways to more effectively follow the digiti-
zation process.

The results of a panel analysis of 31 provinces in China from 2010 to
2019 showed that the strong digital development of the Chinese economy,
thanks to the effect of spatial spillover, affected the development uni-
formity of the analyzed regions, influenced the level of their urbanization,
altered the industrial structure, and increased the degree of openness of re-
gional economies (Chen, 2023).

The development of the digital economy has a snowball effect because,
on the one hand, it changes consumer preferences and behavior (Singgalen
etal., 2019), and on the other hand, it affects the qualifications of employed
human resources (Lincaru et al., 2018). These interconnected processes
lead to a more efficient use of strategic resources (Vlasov et al., 2019) and
an overall increase in organizational competitiveness.

The halting or reduction of economic activities in traditional economic
sectors puts countries with sufficiently developed digital infrastructure, es-
tablished digital technologies, and a well-prepared base of qualifications at
a significant advantage (Liu, 2022). Digitization and digital transformation
represent one of the primary drivers of contemporary development
(Rakic¢evi¢ et al., 2017). The digital economy refers to an economic model
that uses digital technology as its core to drive economic activity and gen-
erate benefits. In the future, all economic connections could be driven by
digital technologies, which will serve as the driving force for global eco-
nomic development and the engine for economic growth (Feng et al.,
2019).

The G20 describes the digital economy as a wide range of economic
activities that involve digitized information and knowledge as key factors
of production, where modern information networks significantly expand
the scope of action (Imran et al., 2022). The digital economy is also defined
by several authors as the use of information and communication technolo-
gies by the state, businesses, and society (Moroz, 2017).

THE DIGITAL FUTURE INDEX AS AN ILLUSTRATION OF
DIGITAL DEVELOPMENT AND THE ECONOMIC AND SOCIAL
EFFECTS OF DIGITIZATION

The Digital Futures Index models the relationship between the digital
development of society as an input aggregate and the key outcomes of so-
cial development as an output aggregate. The index is based on 55 indica-
tors, of which 43 are used to evaluate digital development and 12 are used
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to assess the key outcomes of digital transformations. This selection of in-
dicators provides a comprehensive view of both the achieved level of dig-
ital transformation in individual national economies and the impact of these
transformations on social and economic results.

The Digital Futures Index examines the relationship between digital de-
velopment and key social outcomes and can be described as consisting of
two aggregate sub-indices. The first sub-index (Input Categories Sub-in-
dex) quantifies the level of digitization based on selected indicators, while
the second sub-index (Output Categories Sub-index) measures social out-
comes related to digital transformation.

Each sub-index comprises categories or supporting pillars. The input
sub-index of digital development includes five categories that represent the
elements or potential for digital transformation activities within the na-
tional economy, as illustrated in Figure 1.
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Figure 1. Structure of Microsoft's Digital Future Index
Source: Authors, based on Microsoft News Center Europe (2021)

Each category is divided into subcategories, represented by either a sin-
gle indicator or an aggregation of two or more indicators. Incentive or input
parameters define the potential and suitability of the environment for stim-
ulating digital transformations in the economy, including factors such as
digital competitiveness, ease of starting a business, ICT imports, ICT ex-
ports, and the technical talent base. The outputs demonstrate the results of
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the input indicators, such as average earnings, productivity, patent registra-
tions, air pollution levels, and public administration efficiency ratings.

The Digital Future Index covers 16 European countries, focusing on
different regions and levels of digital development (see Figure 2). Among
these 16 countries, four belong to the "benchmark" group of digitally ad-
vanced nations: the Netherlands, Denmark, Sweden, and Finland. Five
countries are classified as fast-growing new digital leaders in Europe: the
Czech Republic, Estonia, Malta, Slovenia, and Portugal. These countries
are considered to be in a phase of "digital rise" in the second decade of the
twenty-first century. The remaining seven countries are advanced digital
followers (learners) in Central and Eastern Europe: Croatia, Hungary, Po-
land, Romania, Russia, Serbia, and Greece.

Countries Included in the Digital Future Index

The selection of the 16 economies covered by Microsoft's Digital Fu-
ture Index is based on several strategic and practical considerations:

1. Global Representation: The economies included in the index are
chosen to ensure broad representation from different regions around
the world. This approach allows the index to encompass a wide
range of experiences in the digital transformation of countries at var-
ious levels of economic development.

2. Diversity in Digital Maturity: The selected economies represent
various levels of digital maturity, ranging from highly developed
digital economies to those in the early stages of digital transfor-
mation. This diversity is crucial for understanding the different chal-
lenges and opportunities that countries encounter in the digital era.

3. Availability of Data: Another important factor in the selection pro-
cess is the availability and reliability of data. Economies were se-
lected based on the availability of sufficient data to enable accurate
and meaningful comparisons across the various index indicators.

4. Strategic Importance for Microsoft: These economies are also
strategically significant for Microsoft. The company has substantial
operations, investments, and user bases in these regions, making
them key areas for assessing trends in digital transformation.

5. Innovation Centers: Many of the selected economies are recog-
nized as global or regional centers of innovation and technology de-
velopment. Including these economies in the index helps to high-
light best practices and emerging trends that may influence global
digital strategies.

By focusing on these 16 economies, Microsoft's Digital Future Index
aims to provide valuable insights relevant to a wide range of stakeholders,
including decision-makers, companies, and educational institutions, while
ensuring that the analysis is based on reliable and comprehensive data.
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A Brief Description of the Data Sources and Methodology Used
in the Microsoft Digital Future Index

The methodology of the Microsoft Digital Future Index is not expressed
through a single formula but is based on multiple steps, including data col-
lection, normalization, scoring, and aggregation into composite scores. Alt-
hough there is no single formula that describes the entire process, key steps
commonly used in indexes of this type can be identified:

Data Collection: Quantitative and qualitative data are collected from
various sources, including public databases, internal Microsoft data, and
third-party sources.

Data Normalization: Data from different sources are normalized to
make them comparable. This often involves converting data to standard-
ized scales, such as between 0 and 100, to facilitate easy comparison.

) ( Value - Minimum value)
Normalized value = ‘ x 100 (1)
(Maximum value - Minimum value)

Scoring: Each indicator is assigned a score based on its significance
and impact on digital transformation. Some indicators may be weighted
more heavily in the overall score due to their relative importance.

Combining Scores: Scores from various indicators are aggregated to
derive a composite score for each dimension (e.g., digital infrastructure,
digital skills). This composite score reflects the overall performance in that
dimension and contributes to the overall Digital Future Index score.

n
Composite score :Z (Normalized value;x Weight;) 2
i=1
Calculation of the Overall Index: Ultimately, the composite scores
for each dimension are aggregated to compute the overall Digital Future
Index for each country. This final index provides a comprehensive measure
of a country's digital development and transformation performance.

m
Total index = % Z Composite score; 3)
j=1
Where:
= p is the number of indicators within each dimension,
= m is the number of dimensions,
=  Weight s; are assigned to each indicator based on its relative importance.

This process enables the derivation of comparable values that reflect
the overall level of digital transformation in each of the observed econo-
mies. Although the methodology involves statistical and mathematical pro-
cedures, the emphasis is on the careful selection of indicators, their nor-
malization, and weighting to ensure that the results accurately reflect the
true state of digital transformation.
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THE LEVEL OF DIGITIZATION REACHED IN SELECTED
EUROPEAN COUNTRIES ACCORDING TO THE DIGITAL
FUTURE INDEX

In the global context of the digital economy, understanding the varia-
tion in performance across countries is critical. Countries differ in their
levels of economic development, governance efficiency, innovation, and
sustainability, which can affect their digital capacities and outcomes. The
proposed hypothesis is as follows:

H1: There are no significant differences in mean values between countries
across all analyzed index categories.

This hypothesis is crucial for understanding the existing differences in the
level of digital development and the magnitude of economic and social perfor-
mance. The aim is to investigate and confirm these differences, which can be
of great importance when formulating national digital development policies.

Hypothesis testing primarily involves conducting an Analysis of Vari-
ance (ANOVA) to assess the statistical homogeneity of data across differ-
ent index categories, including digital inputs and economic/social out-
comes. The ANOVA results showed no significant difference in mean val-
ues between the countries, indicating statistical homogeneity of the data.

The results of the Analysis of Variance for the index input categories—
digital inputs—yielded an F-value of 0.388 and a p-value of 0.815. Given
the high p-value of 0.815, which exceeds the standard significance level of
0.05, the initial hypothesis is accepted. These results indicate no significant
difference in the mean values of the data, suggesting statistical homogene-
ity among the analyzed countries.

Regarding the output categories of the index—economic and social out-
comes—the Analysis of Variance produced an F-value of 1.692 and a p-
value of 0.178. Again, the p-value of 0.178 is higher than the usual signif-
icance level of 0.05, supporting the acceptance of the hypothesis of data
homogeneity. However, it should be noted that the homogeneity of the data
in the output categories is less pronounced, which is expected given the
substantial economic and social differences among the countries included
in Microsoft's Digital Future Index.

Descriptive statistics of all input and output categories for the groups of
countries included in the study were analyzed in greater detail, using graphical
representations in Figures 2 and 3. These statistical metrics included mean val-
ues, standard deviations, and coefficients of variation for each index category.

The box plot diagram illustrates the distribution of index values for five
different input categories of digital development by country (Figure 2).
Each box plot provides insights into the median (center line), quartiles
(lower and upper limits), and possible outliers in the observed population
(points outside the limit values). Key insights from this analysis are as fol-
lows:
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Wide distribution of values: The distribution of values is relatively
wide for some index categories, indicating significant differences
between countries in certain areas. For example, the categories
"Digital Infrastructure" and "Human Capital" show a wide range of
values, suggesting varying levels of development and investment in
these areas across countries.

Variability of medians: Medians vary across categories, which al-
lows for the identification of categories that generally have higher
or lower values across countries. Categories like "Digital Sector"
and "Human Capital" often have higher medians, indicating stronger
overall performance in these areas.

Absence of outliers: No outliers (points outside 1.5 IQR) were de-
tected, suggesting that there are no countries in the observed popu-
lation that significantly deviate from the majority, either through ex-
tremely high or low values in certain categories. This may suggest
relatively uniform conditions, policies, or initiatives implemented
by these countries.

Marginal Coefficients of Variation: Ranging from 0.20 to 0.25 for
input categories indicate that these variables are subject to statisti-
cally significant, but relatively even, variability. This confirms the
potential for credibility of the index as a model. However, these val-
ues of the coefficients of variation also suggest the possibility of ap-
plying cluster analysis to better group the observed countries.

Digital Development Score Attributes - Digital Inputs

Mean
St. Err

Median  109.3 108.4 101.8 101.1 107.7

St. Dev

Count

Coef. Var 025 023 025 024 020

1 2 3 4 5 1.1 - Digital Business (25%~75%)
2.1 - Digital Government & Public Sector (25%~75%)|
1 13 0 1 1 1 0 1 14 6 1 12 9 109 4 200 — 3.1 - Digital Infrastructure (25%~75%) | —

4.1 - Digital Sector (25%~75%)

702 652 7.04 683 5.60 gt I o %)

= Medial value

28.09 26.07 28.17 27.30 2238 ]
793 829 758 795 68.8%
794 741 846 807 772"
158.7 157.0 160.5 160.2 146.0

16 16 16 16 16

100 4

CL(95%) 14.97 13.89 15.01 14.55 11.93 ! 2 3 4 5

Figure 2. Descriptive Statistics for All Input Categories
of the Digital Future Index

Source: Authors based on CEE Multi-Country News Center database, n.d.

The box plot diagrams in Figure 3 present the distribution of value
indices across the four output categories of the Digital Future Index,
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segmented by country. Key insights from the descriptive statistics for the
output categories are as follows:
= Distribution of Values: Similar to the input categories, the distri-
bution of values is relatively wide for "Management Efficiency” and
"Level of Innovation" compared to the other two categories.
= Variability of Medians: Medians vary among categories. Notably,
"Management Effectiveness" exhibits the lowest median value among
the observed categories, indicating a negative trend in this metric
across the sample population.
= Absence of Outliers: As with the input categories, no outliers (points
outside 1.5 IQR) are detected, suggesting that there are no countries in
the observed population that significantly deviate from the majority,
either through extremely high or low values in certain categories.
=  Marginal coefficients of variation: Ranging from 0.19 to 0.32, indi-
cate a statistically significant level of variability ('noise') in the output
categories, as confirmed by the Analysis of Variance (ANOVA). How-
ever, this variability is relatively uneven, further justifying the potential
application of cluster analysis to better categorize the observed coun-
tries.

Economic and Societal Gains Score Attributes - Economic/Social Outputs

6 7 8 9
6.0 - Economic Development (25%~75%)
7.0-Go ce Effi %~75%
Mean  106.5 94.7 1152 108.8 {0 commctina @
9.0 - Sustainability Performance (25%~75%)

StEr 498 7.53 738 620 g I fesweisce

= Medial value

Median  111.9 92.7 102.9 107.4 ieo- K

St.Dev  19.92 30.13 29.51 24.82 0

&
Range 710 914 797 84.0 B .Ti
Min 645 475 845 69.0°"°] oL
Max 135.6 138.9 164.2 153.0 :: A
Count 16 16 16 16

Coef. Var  0.19 0.32 026 0.23 5
CL(95%) 10.61 16.05 15.72 13.22

Figure 3. Descriptive statistics for all output categories
of the Digital Future Index
Source: Authors based on CEE Multi-Country News Center database, n.d.

T T T T
1 2 3 4

The Box plot analysis provided a visual insight into the distribution of
values across different categories of digital development components and
their associated economic and social benefits. This analysis allowed for the
observation of potential differences in value distributions among countries
and categories, laying the groundwork for further exploration of these re-
lationships. Thus, it can be stated that the Box plot analysis established a
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foundation for understanding data distribution and visually identifying po-
tential trends or discrepancies. In contrast, correlation analysis is intended
to quantitatively confirm or refute these relationships.

Hypothesis H1 was supported based on the results of the ANOVA tests,
which showed no statistically significant differences in the mean values
between countries for both the input and output index categories.

Analysis of the Correlation between the Degree of Digital
Development and the Economic and Social Effects of Digitalization

Correlation analysis provides a quantitative measure of the relationship
between variables using Pearson's correlation coefficient. This type of
analysis allows for the assessment of both the strength and direction of the
relationship between digital development components and the eco-
nomic/social benefits to society.

This dual approach offers a deeper understanding of the relationships
between variables and lays the foundation for drawing conclusions about
the connection between digital development levels and economic and so-
cial benefits.

Hypothesis H2: There is a correlation between the achieved level of digital
development and the economic and social benefits of the
digitization process.

Identification of Variables: First, key attributes were identified as var-
iables that reflect different aspects of (a) digital transformation and (b) eco-
nomic and social benefits.

Data Preparation: Relevant data for these variables were collected for
a sample of 16 countries from the most recent Microsoft Digital Develop-
ment Index database (Microsoft News Center Europe, 2021).

Correlation Analysis: Correlation analysis was conducted to explore
the relationship between these variables, both in aggregate form (input and
output sub-indexes) and as individual attributes. Pearson's correlation co-
efficient was calculated to evaluate the statistical significance, strength,
and direction of the relationship between the observed variables.

Analysis of Results: The results were analyzed to identify key correla-
tions and their implications for digital development. The following find-
ings were detected: There is a strong positive linear correlation between
"Digital Inputs" (input component of the index) and "Economic/Social Out-
puts" (output component of the index), indicating a relatively strong rela-
tionship.

These findings support hypothesis H2, suggesting a robust connection
between digital transformation and economic and social benefits in indi-
vidual national economies.
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Correlation analysis (shown in Figure 4) between "Digital Inputs" (in-
put component) and "Economic and Social Outputs" (output component)
indicates a relatively strong linear correlation, with an R? value of approx-
imately 0.73. This value suggests that about 73% of the variability in eco-
nomic and social outputs can be explained by changes in digital inputs.
This highlights the importance of digital factors in shaping economic and
social development and underscores the potential to enhance these out-
comes through strategies aimed at improving digital capacity.

Economic and Societal Gains Score

%x Data Points
60F Dotted Trend Line
95% Confidence Interval
x
140 L
R? =0.73 T
< et
120 % N T L = =
X -
x e
100 % X
-f”.‘ X
o
80
x
%
60 L i : : i i
80 90 100 110 120 130 140 150 160

Digital Development Score

Figure 4. Correlation between the value of digital development and

economic/social results

Source: Authors based on CEE Multi-Country News Center database, n.d.

The clear connection between digital progress and economic-social
gains can be explained in several ways:

Digital Transformation of the Economy: The digitization of busi-
ness processes significantly enhances efficiency and productivity,
which leads to economic growth. Innovations in the digital sector
often result in the creation of new products and services, opening
new markets and business opportunities.

Improved Access to Information: The advancement of digital
technology enhances access to information, education, and re-
sources, leading to the development of a more educated and adapta-
ble workforce, which is better equipped to innovate and respond to
market changes.

Improving Social Inclusion: Digital technologies facilitate greater
social inclusion by providing access to digital services and plat-
forms, which can improve the quality of life and reduce social ine-
qualities.
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= Efficiency of Public Services: The digitization of the public sector
contributes to more efficient delivery of public services, positively
impacting the economic and social well-being of citizens.
= Attracting Investments: Countries with advanced digital develop-
ment are often more attractive to foreign investors, which directly
impacts economic growth and development.
= Encouraging Entrepreneurship and Innovation: Digital infra-
structure supports the establishment of startup companies and fos-
ters innovative business practices, which are crucial for economic
progress.
It is important to note that although a correlation may indicate a strong
relationship between two variables, it does not necessarily imply causation.
Further, more detailed research is required to establish causality.

CORRELATION ANALYSIS OF CERTAIN CATEGORIES OF
DIGITAL INPUTS AND ECONOMIC/SOCIAL OUTPUTS

Correlation analysis between specific categories of digital inputs and
economic-social outputs provides a deeper insight into the relationship
between different segments of the Digital Future Index. The correlations
between all categories of the Digital Future Index are presented in Figure
5. This analysis specifically focuses on the correlation between pairs where
one category represents an input and the other represents an output within
the observed index (as indicated in the figure).

e 1.0
1.1-Digital Business 1 m Tl 0.69 0.68 FXTMCXEN 0.60 I
- 0.8

2.1-Digital Government & Public Sector oao 100 oao 069 068 o.1g (131051
H
3.I-Digital Infrastructure 080 1.00 | O. 93 -0.17 | 0.95 HUZ3
m- -
4.1-Digital Sector 0.93 | 1.00 079 0.70 XN TR 0.56
5.1-Human Capital | 0.69 | 0.69 (XN 002 | 072@ 04

6.0-Economic Development - 0.68 0.68 0.70 0.60 pWem 0.31 0.72 0.39
- 0.2
7.0-Governance Efficiency JEA 0.18 [RER] mm el 1.00 |-0.19 m

8.0-Innovation Level m (RN 0.72  0.72 EoBCRBNIE 0.62
9.0-Sustainability Performance - 060 0.51 0.64 056 m 0.39 m 062 m
?4

Figure 5. Correlation between all input and output categories
of the Digital Future Index
Source: Authors on CEE Multi-Country News Center database, n.d.
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Statistically significant positive correlations (at a significance level of
1%) can be observed between certain pairs of input and output categories
of the index.

There is a significant connection between digital business and innova-
tion in countries, where digital business strongly depends on the level of
innovation as a key driver of economic growth. Digital companies contin-
ually innovate to remain competitive, utilizing modern technologies such
as artificial intelligence and IoT. This connection is further strengthened as
digital business provides a platform for quick access to information and
partnerships, and a highly skilled workforce further encourages research
and development, which together enhances digital business.

Similarly, a robust digital government, characterized by efficient online
services and e-governance, can significantly contribute to the promotion of
innovation. Digital government reduces bureaucratic obstacles and in-
creases transparency, creating an enabling environment for innovation.
This type of government can accelerate the implementation of innovative
solutions and support startups through simplified processes, resulting in
economic growth and improved quality of life.

Digital infrastructure, such as high-speed internet and cloud technolo-
gies, also plays a crucial role in fostering innovation. Access to quality dig-
ital infrastructure allows companies to experiment and collaborate with re-
search institutions, leading to the development of new technologies. Con-
versely, a high level of innovation further motivates investment in digital
infrastructure, creating a positive growth cycle.

The digital sector, a leader in the application of new technologies, is
strongly associated with innovation. As the digital sector grows, it enables
companies to adopt new technologies and optimize business processes.
This sector provides an environment in which innovation can progress rap-
idly, as innovative ideas and the application of various technological tools
stimulate further development.

Finally, a skilled workforce plays a key role in promoting sustainable prac-
tices. In regions with a highly educated workforce, innovative solutions are
developed that improve economic, social, and environmental performance.
Qualified managers and experts lead the research and development of new
technologies, resulting in better environmental, social, and economic out-
comes, and creating a culture of sustainability within organizations.

Statistically significant positive correlations (at a significance level of
5%) are also observed between all other input categories from 1.1 to 5.1
with all other output categories, except for 7.0—Management Efficiency.
This non-significant negative correlation between management effective-
ness and other observed categories can be explained by the fact that man-
agement effectiveness is not universally related to digital business, innova-
tion, or sustainability. Differences in managerial styles, management prac-
tices that vary from one industry to another, and a lack of standardization
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in the measure of management effectiveness may result in a weak or nega-
tive correlation. For example, managers focused solely on short-term effi-
ciency gains may neglect investing in innovation, digital transformation, or
sustainable practices, which may negatively impact those areas. This cor-
relation indicates that improving management efficiency must be aligned
with long-term strategic goals that include digitization, innovation, and
sustainability in order to achieve comprehensive development.

Correlation analysis, based on the Pearson correlation coefficient,
reveals a significant positive correlation between digital development and
economic/social outputs. This confirms the hypothesis H2.

Based on the obtained results of the correlation analysis, the following
recommendations can be made for policymakers in European countries:

It is necessary to invest as much as possible in the digital transition.
This is because the process of digital transition enhances the business effi-
ciency of companies and improves the economic performance of countries
and regions. Experience has confirmed the positive impact of digital trans-
formation on reducing regional inequalities, which can be very significant
for economies with large regional disparities.

The development of digitization generally results in a growing share of
highly educated personnel. This, in turn, positively affects research and
development activities not only in the digital sector but also across the
economy as a whole.

Policymakers should particularly focus on the digitalization of public
administration. Investments in digital governance can drive innovation and
improve the competitiveness of companies and countries. The digital
transformation of public administrations will make their services faster,
cheaper, and of higher quality. E-government is more efficient, accessible,
and user-friendly, and it also encourages ethical behavior and reduces the
risk of corruption. Reliable e-administration is fundamental to the devel-
opment of e-government.

RESULTS AND DISCUSSION

The findings of this study confirm the transformative impact of digital
development on the economic and social performance of selected European
countries. The results align with the research of Matkowska et al. (2021),
which emphasizes the multifaceted dimensions of digital transformation in EU
member states, highlighting a significant positive correlation between digital
inputs and the socio-economic performance of these countries. This reinforces
the notion that digitalization development acts as a strong driver for enhancing
innovation, productivity growth, and promoting social inclusion.

The correlation analysis supports the idea that investments in digital in-
frastructure, e-governance, and digital business significantly contribute to
intensifying economic growth in the selected European countries. As
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Ciacci et al. (2024) discuss in their analysis of digital sustainability, such
investments not only improve economic performance but also advance so-
cial development goals, including reducing inequalities and increasing
public service efficiency. The findings of this study corroborate these in-
sights, particularly regarding the positive effects of digital government in-
itiatives on fostering economic innovation and enhancing public admin-
istration efficiency.

Moreover, consistent with Atkinson's (2007) assertion that widespread
ICT adoption fosters prosperity, a strong link was observed between digital
business adoption and innovation. This underscores the importance of a
conducive environment for technological integration. This relationship
highlights how strengthening a country’s digital capacity can support en-
trepreneurship, improve competitiveness, and lead to the emergence of new
markets. Countries with robust digital ecosystems, such as Finland and
Sweden, serve as examples for less digitally developed economies, illus-
trating the value of long-term digitalization policies.

While the results are promising, variability among countries underscores
the need for tailored approaches to digital transformation. Policymakers
should consider targeted strategies to address disparities and specific de-
mands, leveraging lessons from digital leaders to build resilient and inclu-
sive digital infrastructures. Future research should analyze panel data and
explore causal relationships to further validate these findings and refine
strategic recommendations.

CONCLUSION

The analysis of data on digital development and economic/social benefits
reveals a significant connection between these variables. Although ANOVA
tests did not identify significant differences in means between countries for the
input and output index categories, box plot analysis indicated variability in the
distribution of values and medians, suggesting notable differences in perfor-
mance among countries. These variations imply that while the means may not
be statistically significant, the distribution and variability within the categories
may reflect real performance differences.

Correlation analysis, based on the Pearson correlation coefficient,
shows a significant positive correlation between digital development and
economic/social outputs. This relationship suggests that countries advanc-
ing in digital transformation tend to perform better in economic and social
dimensions. The analysis indicates that enhancing digital development can
positively influence economic growth, productivity, innovation, and social
inclusion, emphasizing the importance of digital investments for improving
economic performance.

A particularly noteworthy correlation was observed between digital
business, digital infrastructure, and the digital sector with the level of in-
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novation. These results underscore the critical role of investment in inno-
vation, research and development, and the education system in fostering
economic growth and sustainability. Investments in digital infrastructure
and the digital sector can significantly enhance innovation and economic
productivity. Furthermore, the correlation between human capital and sus-
tainability performance highlights that a highly educated and skilled work-
force contributes to the advancement of sustainable practices, improving
economic, social, and environmental outcomes.

These findings offer clear guidance for policy and strategic decision-
making. Investing in digital transformation and innovation can have a pro-
found impact on economic development and social well-being. This anal-
ysis underscores the necessity of a holistic approach that integrates digital
development with economic strategies to achieve long-term benefits for
society.
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YTHUIAJ JUTUTAJTHOI PA3BOJA HA EKOHOMCKE "
APYHITBEHE NEP®OPMAHCE OJABPAHUX
EBPOIICKHUX 3EMAJBA

3nara Bypuh!, Crodonan Liseranosnh?,
Merap Beceaunosuh!, Muaan Jecnorosuh’

'Vuusepsurer y Kparyjesity, Ekonomcku ¢paxynrer, Cpouja
2Yuusepsuter Exykonc, Cpemcka Kamennna, Cpouja
3Vuusepsurer y Kparyjesiy, @akyireT umkemepckux Hayka, CpOuja

Pe3ume

b oBe cTyaMje je cariefaBame yTHIAja JUTHTATHOT pa3Boja Ha €KOHOMCKE W
JIpylmITBeHe e(eKTe IIeCHAaeCT eBPOICKHMX 3eMajba, Ha OCHOBY Mojaraka u3 Majkpo-
coroBor Unnekca nurntanue 6yayhuoctu 3a 2021. roguny. OBaj MHaeke oOyxBara
nogatke u3 mpeko 1.000 BepoJOCTOjHUX M3BOpA U3 jABHUX MHCTHUTYIIHja y MIECHACCT
€BPOIICKHX 3eMajba, Pa3BPCTAHUX TI0 KPUTEPUjyMy ayTopa OBOT pajia y TPH Irpyrme: a)
IUTUTATHO HampenHe, 0) HoBe Op30 pactyhe muruTaiHe MHICPE W B) HANpEeIHE TUTH-
TanHe ciendeHnke. M3Bopu momaraka ykJbydyjy OopraHuzaiije nomyt EBporicke Ko-
mucuje, EBpornicke nusectuirone 6anke, YHECKO-a, Cercke 6anke, OEL/]-a, CBer-
CKe TProBHHCKe opranuzaije, Opranusanyje yjeAMmbeHHX Haluja.

HcrpaxuBame UCIHUTYje YTUIAj TOjeAMHUX UHANKATOPA TOCTUTHYTOT IUTUTAITHOT
pa3Boja 3emMaJba MOIMyT HUBOA Pa3BHjEHOCTH JUTHTAIHE HHPACTPYKTYpe, pa3BHjeHO-
CTH JTUTHTAIHOT TOCJIOBaKka M Pa3BUjEHOCTH €-yNpaBe Ha €KOHOMCKE M JIPYIITBEHE
pesyarare, yKibydyjyhu HHOBaIHje, TPOAYKTHBHOCT U OJIPKUBOCT. AHAIIM30M KOpesa-
1Mje u3Mehy ITUrMTaNHMX MHIYTa U W3abpaHUX APYLITBEHO-EKOHOMCKHX PEe3yNTaTa,
OBa CTyJIHja UMa 3a b Ja KBaHTH(HKYje MOMPHUHOC AUTHUTAIH3ALH]e MOOOJbIIalkY
M3a0paHuX EKOHOMCKMX M JpYIITBEHHX OeHe(uTa LIECHAaeCT EBPOICKUX 3eMalba
yKkibyueHnx y Majkpocodros Unaekc aurutanne 6ynyhuoctu y 2021. rogunu.

Pan mounmse mperiesoM peneBaHTHE JIUTepaType O JUIHTaIM3alMjU Kako O ce
naeHTH(OUKOBAIH KIbY4HH aTpuOyTH Majkpocodroor Munekca mururtamae Oymyh-
HocTH M3 2021. roauHe, KOjU OJpakaBajy HajBa)KHH]E aclleKTe TUTUTAITHOT Pa3Boja, C
jemHe, 1 eKOHOMCKE U JPYIITBEHE KOPHCTH, C Jpyre cTpaHe. HakoH Tora, 3a mpoleHy
pa3inKa y CpeAmHUM BPEAHOCTHMA M3Mely 3eMasba KOPUCTE ce IECKPHIITUBHA CTAaTH-
cruka © AHOBA TtecroBu. Kopenannona ananusa ce cpoBou aa O ce KBaHTH(H-
KoBao oxHoc u3Mel)y oBux Bapujabmu. Ynotpeba [TupcoHoBor koedunnjeHTa Kopena-



Digital Development’s Impact on the Economic and Social Performance... 21

nuje omoryhuna je ogpehuBame MHTEH3UTETa U MPaBIa [TOBE3aHOCTH M3Mely TUTH-
TaJHUX yja3a ¥ eKOHOMCKHUX U JPYIITBEHUX OeHedura.

IToce6Ho je youspuBa Kopenanuja u3Mel)y JOCTUTHYTOT HUBOA JUTHTAIHOT ITOCTO-
Bama M pa3Boja JUrHTAIHE HHYPACTPYKType U HHOBATUBHOCTH. OBHU pe3yNTaTH Haria-
IIaBajy KPUTHYHY YJIOTY yllaramba y HCTPaKUBauKO-pa3BojHE U 0Opa30BHE aKTHBOCTH
y TOJICTHIaEhy CKOHOMCKOT PacTa ¥ pealli3allijy HHJbeBa OAPKUBOT pa3Boja. [Iputom,
WHBECTHUIMj€ y Pa3BOj AUTHTAIHE HHPPACTPYKTYpe MOTY 3HAYajHO MOOOJBIIATH TJIO-
GayiHy MPOJYKTHBHOCT 3eMasba. lIITaBHIle, KOHCTATOBaHA KOpenamuja uMelhy Jbya-
CKOT Karuraja 1 nepopMaHcu 0Jp>KMBOCTH HarJIallaBa Jia BUCOKO 00pa30oBaHa U KBa-
audUKOBaHa paJjHa CHAara JOMPUHOCH YHAINpehewy OApKUBUX HAuMHA [IOCIO0Bakba, 110-
6oJbIIaby €KOHOMCKHX, IPYIITBEHHUX M €KOJIOIIKHUX pe3yJrara.

PazymeBame ogHOoca m3Mel)y quruTaiaHuX MOryhHOCTH ¥ EKOHOMCKHX pe3yJiTara je
0J1 KJbYYHOT 3Hayaja 3a KpeaTope IOJIMTHKE U OCIOBHE JIuAepe 1a e(hUKacHO aoIy-
pajy pecypce U pa3BHjy CTpaTeruje Koje MaKCUMHU3UPajy KOPUCTH O] IUTHTATH3AIIHT]e.
Jlobujenn pesynraTu o0jalimbaBajy yTUIA] JOCTUTHYTOT HHBOA JAWTHTAIU3AIMjC HA
SKOHOMCKH PacT M JIPYIITBEHU Pa3BOj Y MOCMATPaHUM E€BPOICKHM 3eMJbaMa, a Takolhe
E€MHTY]y HEJBOCMHUCIEHY MOPYKY KpeaTopruMa MOJUTHKA pa3Boja O OIpaBIaHOCTH Oy-
nyhux MHUNMjAaTHBA 110 MUTalky JUTHTAIHOT pa3Boja.



