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ABSTRACT

 This study examines the economic implications of digital transformation on public 
policy formulation and implementation across the European Union (EU). Drawing 
from a comprehensive dataset provided by the World Bank and the Global Innovation 
Index of 2023, the research employs decision trees, multilevel regression, and 
dynamic clustering algorithms to analyze the impact of digitalization on economic 
efficiency, transparency, and inclusiveness in public sector governance. The study 
integrates both qualitative and quantitative methods, offering a detailed examination 
of how digital advancements influence public policy processes, including addressing 
critical challenges such as data privacy, security, and the digital divide. Key results 
reveal the importance of robust digital infrastructure and digital literacy in enhancing 
public governance, alongside the necessity of stringent data protection frameworks to 
reduce economic disparities within the EU. The findings provide policymakers with 
actionable insights and strategic recommendations for leveraging digital technologies 
to create a more economically equitable and responsive public sector. This research 
offers valuable contributions to the discourse on digital policy-making and economic 
development within the EU, highlighting the dual challenges and opportunities 
presented by digital transformation. 

1.	 INTRODUCTION

The digital transformation era within the European Union (EU) marks a crucial 
turning point in the evolution of public policy formulation and implementation. 
Propelled by rapid technological advancements, this transformative period has the 
potential to enhance governmental operations, improving efficiency, transparency, 
and inclusiveness. The primary objective of this study is to explore the intricate effects 
of digital transformation on EU public policy. Specifically, it seeks to investigate how 
digital technologies influence policy efficiency, promote transparency, and ensure 
inclusiveness within public governance. Secondary objectives include examining the 
challenges posed by data privacy, security concerns, and the widening digital divide, 
which remain critical issues as the EU transitions towards a digital public policy 
framework.

This study utilizes a comprehensive dataset provided by the World Bank and 
the Global Innovation Index of 2023, focusing on key indicators of digital adoption 
and innovation across the EU. These indicators provide a robust foundation for 
analyzing the EU’s digital ecosystem and offer valuable insights into how digital 
transformation is reshaping public governance. By integrating both quantitative and 
qualitative methods, this research delves into the dynamics of digitalization in public 
sectors, identifying opportunities for enhanced service delivery and more inclusive 
policymaking processes.
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At the heart of the study lies the examination of how digital transformation 
redefines the public policy landscape, addressing key questions such as: How do digital 
advancements catalyze public sector reform? What are the implications for policy 
efficiency and transparency? How can policymakers navigate the ethical and societal 
challenges of data privacy, security, and the digital divide?

A significant aspect of digital transformation within the EU involves overcoming 
technical and social hurdles, particularly regarding interoperability between 
different technological systems and the protection of personal data. These challenges 
necessitate a clear understanding of the complexities inherent in digital public policy 
implementation (Kaššaj & Peráček, 2024). Moreover, the transition is marked by the 
need for robust frameworks to ensure data security and mitigate risks associated with 
digital exclusion.

In addressing these challenges, our study employs advanced methodologies such 
as decision trees, multilevel regression, and dynamic clustering algorithms. These 
techniques allow for a detailed analysis of the varied impacts of digital transformation 
on public policy, offering a comprehensive view of how digitalization enhances policy 
efficiency, transparency, and inclusivity across the diverse landscape of EU member 
states. The research also emphasizes the dual nature of digitalization—while it offers 
significant improvements in public sector operations, it simultaneously presents risks 
such as data privacy breaches and the exacerbation of the digital divide.

In doing so, this study offers targeted recommendations for enhancing digital 
public policies while minimizing associated risks (Wamba et al., 2024). It advocates 
for the strategic use of digital tools and platforms to create a more dynamic and 
responsive government structure. Additionally, it highlights the ethical and societal 
implications of digital technologies to ensure equitable distribution of the benefits of 
digital transformation (Muhhina, 2024). By providing actionable insights into the role 
of digital technologies in fostering a more transparent and inclusive public sector, this 
research contributes significantly to the academic discourse on digital governance and 
public policy in the EU.

2.	 LITERATURE REVIEW

2.1. Digital Transformation and Economic Efficiency in Public Policy

The discourse on digital transformation within the European Union (EU) increasingly 
highlights its capacity to enhance economic efficiency in public policy. This digital 
evolution aims not only at streamlining public policy formulation and implementation 
but also at catalyzing significant economic advantages, such as cost reductions, 
productivity improvements, and fostering a more agile public administration. Existing 
literature underscores the need to explore the broader economic implications of 
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digital transformation (Friso Selten & Bram Klievink, 2024). Selten and Klievink 
(2024) suggest that Artificial Intelligence (AI) plays a critical role in public sector 
management by balancing innovation with foundational bureaucratic principles. This 
integration can lead to considerable economic benefits if managed effectively.

Furthering this discussion, Kellyton Brito et al. (2024) critique the reliance on 
singular data sources for policy-making, advocating for a diversified data approach. 
This diversified strategy promises to refine policy formulation and improve the public 
sector’s ability to respond to societal needs with agility and precision. Nonetheless, 
research gaps remain, particularly concerning the economic impact of diverse data 
utilization on policy efficiency. The work of Matthias Döring et al. (2024) highlights 
the influence of algorithmic decision-making on public sector employees, revealing 
a nuanced relationship between technological adoption and economic efficiency in 
public administration.

Rony Medaglia et al. (2024) link digital governance with the circular economy, 
suggesting that digital technologies can support sustainable economic policies. 
However, the broader economic effects of these technologies on public policy remain 
underexplored, especially their role in fostering economic growth across the EU. This 
review identifies critical gaps in empirical research on the economic impacts of digital 
transformation in public governance, which this paper seeks to address by evaluating 
how digital initiatives have tangibly influenced economic efficiency across EU member 
states.

2.2. Economic Perspectives on Transparency and Inclusiveness in Digital 
Governance

Digital governance in the EU is heralded as a paradigm shift toward economic 
transparency and inclusiveness in public policy processes. This transition promises 
to democratize policy engagement, making public policy-making more accessible 
and participatory for a broader range of economic actors. Samuel Fosso Wamba et 
al. (2024) emphasize how emerging technologies like blockchain can revolutionize 
public sector operations by enhancing operational efficiency and transparency. Yet, 
there is a limited exploration of how these technological advancements contribute to 
economic inclusiveness within the policy-making process.

Kristina Muhhina’s (2024) study of Estonia’s digital governance model illustrates 
how digital tools can economically empower citizens and foster more inclusive policy-
making. However, the challenge of scaling these models across the EU’s diverse 
socio-economic landscape suggests a need for further investigation into how digital 
governance influences economic inclusiveness and development. In a related vein, 
Tessa Haesevoets et al. (2024) provide insights into public perceptions of AI in public 
decision-making, raising concerns over fairness and economic equity. This indicates 
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a gap between the technological capabilities of digital governance and societal 
expectations for economic inclusivity.

2.3. Addressing Economic Concerns: Data Privacy, Security, and 
Bridging the Digital Divide

The digital transformation of the EU’s public sector raises pressing concerns regarding 
data privacy, security, and the economic implications of the digital divide. These 
issues represent significant barriers to the creation of a digitally inclusive public 
policy framework that safeguards citizens’ rights while promoting economic equity. 
Rony Medaglia et al. (2024) stress the importance of robust data protection measures 
to secure sensitive information in digital governance systems, balancing digital 
innovation with privacy rights. The potential risks of insufficient data protection, 
particularly in terms of economic privacy, highlight the need for stringent data 
protection frameworks in the EU.

The digital divide presents another major economic challenge, with unequal 
access to digital infrastructure exacerbating economic inequalities across the EU. 
Vanessa R. Levesque, Kathleen P. Bell, and Eileen S. Johnson (2024) discuss how 
disparities in digital access contribute to economic inequalities, which threaten the 
inclusiveness of digital public policies. Addressing this divide requires comprehensive 
policy interventions that promote digital literacy and infrastructure development, 
particularly in economically disadvantaged regions. This review emphasizes the need 
for policy frameworks that ensure equitable access to digital technologies and mitigate 
economic disparities across EU member states.

2.4. Legal and Administrative Challenges in Digital Transformation

The legal and administrative frameworks governing digital transformation also 
present challenges to achieving economic efficiency and inclusiveness in public 
policy. Ensuring the interoperability of various technological solutions within the 
EU, alongside protecting data subjects’ personal information, remains a significant 
hurdle in digital governance. Funta and Ondria (2021) discuss the complexities of 
data protection in law enforcement and judicial cooperation, highlighting the need 
for harmonized data protection laws across EU member states. Similarly, Skóra et al. 
(2022) argue that administrative judiciaries must strike a balance between enabling 
digital advancements and protecting individual rights during times of crisis, an area 
that remains underexplored in digital governance research.

Furthermore, Laura Hoti Statovci (2021) explores the challenges of digitalization 
in Kosovo’s public administration, offering insights into how digital transformation 
can strain administrative capacities and legal structures. While Kosovo’s experience 
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may differ from the EU, these challenges are mirrored across EU member states, 
particularly in transitioning economies that lack robust digital infrastructures. 
Addressing these legal and administrative challenges is crucial for creating an 
environment where digital transformation can thrive, leading to improved economic 
outcomes in public policy.

3.	 THEORETICAL FRAMEWORK: ECONOMIC INSIGHTS INTO 
DIGITAL TRANSFORMATION IN PUBLIC POLICY

Understanding the profound impact of digital transformation on public policy in 
the European Union (EU) necessitates an interdisciplinary theoretical framework, 
blending insights from innovation diffusion, organizational behavior, and institutional 
economics. This integration is pivotal for capturing the economic nuances and 
complexities of digital transformation within the public sector.

Diffusion of Innovations Theory
The Diffusion of Innovations Theory, as proposed by Rogers (1962), offers a 

foundational lens through which the economic dimensions of digital innovation 
adoption within the public sector can be examined (Miller, Rebecca L., 2015). This 
theory elucidates how the characteristics of digital technologies, including their 
relative economic advantage, compatibility with existing systems, complexity, 
trialability, and observability, influence their adoption rates. Application of this 
theory is instrumental in delineating the economic forces that either accelerate or 
impede the integration of digital technologies in public policymaking. It enriches 
our understanding by highlighting the economic incentives and barriers to digital 
transformation, thereby offering insights into optimizing technology adoption for 
economic gain within the EU’s public sector.

Technology-Organization-Environment (TOE) Framework
The Technology-Organization-Environment (TOE) Framework provides 

a comprehensive perspective on the contextual factors influencing digital 
transformation’s economic impact on public policy (Picoto, Winnie Ng, Nuno 
Fernandes Crespo, and Filipa Kahn Carvalho, 2021). By considering technological 
capabilities, organizational readiness, and the external economic environment, 
the TOE Framework aids in dissecting the multifaceted economic determinants 
of technology adoption. This analysis not only examines the internal and external 
factors shaping the digital transformation journey of EU member states but also 
assesses how these factors influence economic outcomes in policy formulation and 
implementation practices.
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Institutional Theory
Institutional Theory, focusing on the concept of isomorphism, explores the 

institutional pressures and norms guiding the economic implications of adopting 
digital technologies in public policy (Amenta, Edwin, and Kelly M. Ramsey, 2010). It 
elucidates how coercive, mimetic, and normative pressures foster harmonization of 
digital transformation practices among EU member states, aligning them with broader 
economic policies and standards. This perspective is critical for comprehending the 
institutional dynamics that underpin the economic alignment of digital policies across 
the EU, ensuring adherence to shared economic objectives and regulatory frameworks.

By weaving these theoretical perspectives into our analysis, alongside 
methodologies such as Decision Trees, Multilevel Regression Analysis, and Dynamic 
Clustering Algorithm (DCA), our research endeavors to uncover how digital 
transformation is economically operationalized across the EU. This theoretical and 
methodological amalgamation not only supports a thorough examination of the 
economic impacts of digital transformation on public policy but also grounds our 
policy recommendations in a solid theoretical and economic foundation. Our approach 
ensures that the study’s outcomes contribute meaningfully to the discourse on digital 
transformation, emphasizing its economic ramifications for enhancing efficiency, 
inclusiveness, and transparency in the public sector. 

This framework aims to advance our understanding of the economic strategies 
and policies that can maximize the benefits of digital transformation within the EU, 
fostering a more innovative, sustainable, and economically robust public sector.

3.1. Hypotheses

H 1: Digital Transformation Enhances Public Policy Efficiency

Drawing on the principles of the Diffusion of Innovations Theory (Rogers, 1962; 
Miller, 2015), we hypothesize that the adoption of digital innovations within the 
public sector significantly enhances the efficiency of public policy formulation and 
implementation. The relative advantage and compatibility of digital technologies, 
as outlined by Rogers, suggest that their integration into public sector operations 
can streamline processes, reduce bureaucratic overhead, and facilitate more agile 
responses to societal needs. This hypothesis aligns with the observations of Medaglia 
et al. (2024), indicating the potential of digital government initiatives to revolutionize 
public administration.

H2: Digital Transformation Promotes Transparency and Inclusiveness in Public Policy

Informed by the Technology-Organization-Environment Framework (Picoto et 
al., 2021), this hypothesis posits that the contextual factors influencing technology 
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adoption in the EU member states lead to enhanced transparency and inclusiveness 
in public policy. Digital platforms and tools enable greater citizen engagement and 
access to information, fostering a participatory policy-making process that is reflective 
of a diverse set of societal interests and needs. This hypothesis is grounded in the 
understanding that technological advancements facilitate a more open and inclusive 
dialogue between governments and their citizens.

H3: Digital Transformation Introduces Challenges Related to Data Privacy and Security

Building on Institutional Theory, particularly the concept of isomorphism (Amenta 
and Ramsey, 2010), we hypothesize that despite the benefits, digital transformation 
also presents significant challenges in terms of data privacy and security. The pressures 
to conform to technological advancements and digitalization trends may lead to the 
adoption of practices that inadvertently compromise personal data protection and 
cybersecurity. This hypothesis recognizes the complex institutional dynamics at play 
and the need for robust regulatory frameworks to safeguard citizens’ rights in the 
digital age.

H4: The Digital Divide Exacerbates Disparities in Access to Digital Public Services

Lastly, we hypothesize that the digital divide between different regions and 
populations within the EU exacerbates disparities in access to the benefits of digital 
public policies. This hypothesis is rooted in the literature on digital inequality and the 
recognition that not all citizens or regions have equal access to digital technologies 
(Medaglia et al., 2024). Addressing this divide is crucial for ensuring that the transition 
to digital governance does not leave behind vulnerable populations or exacerbate 
existing inequalities.

4.	METHODS

4.1. Data Collection, Cleaning, and Preparation

The dataset used in this study was sourced from the World Bank and the Global 
Innovation Index of 2023, which together provide a wide array of indicators critical 
for assessing digital adoption and innovation across the European Union (EU) member 
states. These indicators include key measures such as fixed broadband subscriptions, 
ICT goods exports, government online services, and digital literacy rates, all of which 
are essential for evaluating the economic impacts of digital transformation on public 
policy efficiency, transparency, and inclusiveness.
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To ensure data quality, rigorous data cleaning procedures were applied. This 
process involved identifying and rectifying missing or incomplete data points, 
which could potentially distort our analysis. Interpolation techniques were used 
to address data gaps, ensuring a comprehensive and accurate representation of the 
current digital transformation landscape in the EU. Additionally, we performed an 
outlier analysis, where extreme values were carefully evaluated and adjusted using 
both statistical methods and expert judgment, thus guaranteeing the reliability and 
representativeness of the dataset.

The dataset consists of secondary data, as acknowledged by the study. 
Although it provides a valuable foundation, we recognize that certain adjustments /
transformations may have been made by the organizations that collected the data. This 
represents a potential limitation, which we address in the discussion section. Despite 
this limitation, we ensured that the data used was critically analyzed to maintain the 
rigor and validity of our findings.

4.2. Data Analysis Methods

This study employs a combination of Decision Trees, Multilevel Regression Analysis, 
and the Dynamic Clustering Algorithm (DCA) to analyze the multifaceted impact of 
digital transformation on public policy within the EU.

Decision Tree Analysis (DTA)
Decision Tree Analysis (DTA) was used to model the decision-making processes 
related to digital technology adoption in public policy across EU member states. This 
method provides an intuitive, visual representation of the critical factors that drive 
digital transformation and its economic implications for policy formulation and 
implementation. By categorizing EU countries based on key digital transformation 
indicators, this method allowed us to identify distinct patterns and pathways in digital 
policy evolution.

Formula:

� (1)

Where:
S denotes the state,
D is the set of digital transformation indicators,

iw weights the importance of indicator i
( )

idI S  is an indicator function that is 1 if id  is present in state S and 0 otherwise,
( )p di S¨ O is the conditional probability of indicator id given state S
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Regression Analysis allows us to quantify the relationship between one dependent 
variable and one or more independent variables. It is particularly useful in our study 
for examining how different indicators of digital adoption correlate with public policy 
outcomes.

Multilevel Regression Analysis (MRA)
To further quantify the relationship between digital adoption metrics (e.g., broadband 
subscriptions, ICT goods exports) and public policy outcomes, Multilevel Regression 
Analysis (MRA) was employed. This approach allowed us to assess both country-level 
and EU-wide influences on public policy efficiency, transparency, and inclusiveness. 
The multilevel structure accommodates the hierarchical nature of the data, accounting 
for variations at both the national and EU-wide levels.
Formula:

� (2)

Where:
ijY is the policy outcome for the country i in policy area j

ijkX are country-level digital adoption indicators,
jlZ are EU-wide policy variables,

0 ju and 0kg  are coefficients,
p and q are the number of country-level and EU-wide predictors,
ijò is the error term.

Dynamic Clustering Algorithm (DCA)
To explore the digital transformation profiles of EU member states, we applied 

the Dynamic Clustering Algorithm (DCA). This method groups countries based on 
their digital transformation trajectories, identifying clusters of countries that share 
similar levels of progress over time. The algorithm helps highlight disparities in digital 
adoption and suggests policy interventions targeted at reducing these disparities and 
promoting equitable economic growth across the EU.
Formula:

� (3)

Where:
C  denotes clusters,
T  is the time period,

itx  is the value of the digital transformation indicator for country i at time t
ctc  is the centroid of cluster c at time t

m  is the number of countries. 
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These combined methodologies provide a robust framework for analyzing the 
diverse impacts of digital transformation on public policy across the EU. Together, 
they offer a comprehensive view of how digital progress enhances policy efficiency, 
transparency, and inclusiveness, while also addressing the challenges posed by data 
privacy, security, and the digital divide. The results derived from these methods form 
the basis for our policy recommendations aimed at achieving a more equitable and 
digitally inclusive public sector.

5.	 RESULTS

5.1. Descriptive Statistics

Table 1 presents the descriptive statistics of our dataset, which encompasses various 
indicators reflective of the digital transformation within the European Union. The 
table below provides a statistical summary of the five key indicators: Fixed Broadband 
Subscriptions (per 100 people), ICT Goods Exports (% of total goods exports), 
Government Online Services Index, E-participation Index, and Digital Economy and 
Society Index. These indicators serve as proxies to gauge the level of digital adoption 
and innovation across EU member states. 

From the dataset, comprising 100 observations for each indicator, we observe 
the following: Fixed Broadband Subscriptions (per 100 people) have an average of 
20.36 with a standard deviation of 4.95, indicating variability in broadband access 
among the member states. The minimum and maximum values are 6.89 and 32.10, 
respectively, highlighting the disparity in broadband infrastructure across the EU.ICT 
Goods Exports (% of total goods exports), with a mean value of 5.13 and a standard 
deviation of 1.59, reflect the contribution of ICT goods to the total exports of goods 
by the member states. The range from the minimum (1.33) to the maximum (9.21) 
underscores the varying degrees of technological export capabilities. The Government 
Online Services Index shows a mean of 0.46 and a standard deviation of 0.28. This 
index measures how well governments provide online services to citizens, where 
values closer to 1 indicate better performance. 

The range between the minimum (0.001) and maximum (0.985) values suggests 
significant differences in the online service offerings among EU countries. Similarly, 
the E-participation Index has an average of 0.51 with a standard deviation of 0.29, 
measuring the extent of citizen engagement in public services digitally. The diversity 
in e-participation across the EU is evident from the minimum (0.002) and maximum 
(0.995) values. Lastly, the Digital Economy and Society Index averages 49.00 with a 
standard deviation of 10.46. 

This composite index assesses the overall digital performance and digital 
competitiveness of the EU countries. 
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The range from 26.06 to 75.01 highlights the broad spectrum of digital maturity 
across the region. These descriptive statistics underscore the heterogeneous nature of 
digital transformation across the European Union. While some member states exhibit 
high levels of digital adoption and innovation, others lag, indicating areas where policy 
interventions may be necessary to bridge the digital divide. This analysis sets the stage 
for a deeper exploration into the factors driving these variations and their implications 
for public policy formulation and implementation in the digital era.

Table 1. Descriptive Statistics

Fixed 
Broadband 

Subscriptions 
(per 100 
people)

ICT Goods 
Exports (% of 
total goods 

exports)

Government 
Online 

Services 
Index

E-participation 
Index

Digital 
Economy 

and Society 
Index

count 100 100 100 100 100

mean 20.36233257 5.132349524 0.456750695 0.513854158 48.99904069

std 4.945294615 1.593799576 0.282057198 0.288529095 10.46457715

min 6.885999129 1.330903797 0.00135691 0.001646937 26.06182549

25% 17.20427614 4.103989926 0.218303144 0.275331431 42.88329137

50% 19.8376874 5.056591093 0.443234674 0.500566436 48.50703499

75% 24.69623911 6.508151824 0.683299494 0.763434862 55.55573826

max 32.10239135 9.208706315 0.98488775 0.995102548 75.00746368

Source: Author’s calculations based on data from the World Bank (Fixed Broadband Subscriptions; ICT 
Goods Exports), the United Nations E‑Government Survey (Government Online Services Index), the 
United Nations E‑Participation Index, and the European Commission’s Digital Economy and Society Index 
(DESI).

5.1.1. Decision tree results

The application of Decision Trees has revealed insightful patterns in how digital 
transformation influences policy formulation and implementation, particularly 
within the European Union. This analysis is grounded in the broader discourse on 
the digitalization of public policy and its implications for governance, echoing the 
themes found in the works of Friso Selten and Bram Klievink (2024) on public sector 
AI adoption, and Kellyton Brito et al. (2024) on the limitations of predicting elections 
with social media data. Our findings align with Matthias Döring et al. (2024), who 
explored the effects of algorithmic decision-making tools on workforce dynamics, 
suggesting that digital transformation tools like Decision Trees can streamline policy 
processes but also introduce new challenges such as change fatigue and cynicism. 
Similarly, our results resonate with the insights of Rony Medaglia et al. (2024) on digital 
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government and the circular economy transition, highlighting the transformative 
potential of digital tools in facilitating sustainable policy initiatives. 

In line with Samuel Fosso Wamba et al. (2024) on blockchain-driven projects in 
the public sector, our Decision Tree analysis underscores the importance of emerging 
technologies in enhancing operational and administrative performance in public policy 
formulation and implementation. This is further supported by Kristina Muhhina’s 
(2024) findings on ICT-based co-production and democracy, which emphasize the role 
of digital platforms in engaging citizens and fostering inclusiveness in policy-making.

 Our analysis also finds a parallel with Tessa Haesevoets et al. (2024) on the 
perception of AI in public sector decisions, suggesting that while digital tools like 
Decision Trees can aid in policy analysis, there remains a need for transparency and 
public engagement to ensure legitimacy and trust in automated decision-making 
processes. Figure 1 displays the Digital Transformation Impact on EU Public Policy: An 
Overview of Indicators, Policy Areas, and Challenges.

Figure 1. Digital Transformation Impact on EU Public Policy

Source: Author Analysis

In the figure, Broadband Access and Digital Literacy Rates are for gauging digital 
transformation within the EU., These indicators’ impact on remote areas and their 
integration into education systems directly support our hypothesis. This assertion is 
in line with the discourse on digital equity and education’s role in digital readiness, 
as discussed by Maria Alessandra Rossi (2024) on EU technology-specific industrial 
policy and the necessity for inclusive digital transformation strategies. 

The disparities in broadband access and the push for enhanced digital literacy 
underscore the need for targeted policies (Rossi, 2024).ICT Goods Exports offers 
a tangible measure of the economic implications of digital transformation, which 
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supports our discussion on the dual nature of digital transformation. The importance 
of maintaining competitive edges in a global market is highlighted by Jason Whalley 
and Peter Curwen (2024), who examine the challenges for mobile operators in creating 
value from 5G, underlining the economic stakes of digital transformation (Whalley & 
Curwen, 2024).

As for policy formulation efficiency and Implementation Transparency, the 
correlation with digital literacy and the role of technology in enhancing transparency 
ties into our exploration of digital transformation’s positive impacts. Case studies 
provide real-world evidence of digital tools streamlining processes, echoing the 
findings of Matthias Döring et al. (2024) on the impact of algorithmic decision-making 
tools (Döring et al., 2024). 

The use of digital platforms for engaging citizens and considering minority 
groups aligns with Kristina Muhhina’s (2024) findings on ICT-based co-production 
and democracy. This emphasizes digital platforms’ role in fostering more inclusive 
policymaking processes (Muhhina, 2024). Data Privacy Concerns and Security 
Threats reflect our nuanced approach to digital transformation’s challenges, with 
GDPR compliance and cybersecurity incidents underscoring the need for robust data 
protection frameworks. 

The work of Rony Medaglia et al. (2024) on digital government and the circular 
economy transition provides context for understanding the governance challenges 
in digital transformation (Medaglia et al., 2024). Digital Divide Issues, highlight 
the societal implications and the need for policies to bridge urban-rural disparities, 
this concern is supported by the insights of Samuel Fosso Wamba et al. (2024) on 
blockchain-driven projects in the public sector, which highlight the importance of 
technology in addressing operational and administrative challenges while ensuring 
equitable access (Fosso Wamba et al., 2024).

5.1.2. Regression Analysis Results 

We employ regression analysis to quantify the relationship between key digital 
transformation metrics (broadband access and ICT goods exports) and indicators of 
policy effectiveness, represented here by public satisfaction scores. 

This analytical approach is rooted in the theoretical framework discussed earlier, 
drawing on the Diffusion of Innovations Theory (Rogers, 1962; Miller, 2015) and 
the Technology-Organization-Environment Framework (Picoto et al., 2021), which 
underscore the significance of technological advancements in enhancing public sector 
efficiency and inclusiveness. 

Table 2 presents the summary of the Regression Analysis. In the table below, 
the coefficients for both broadband access and ICT exports are significant, indicating 
a positive impact on public satisfaction. This aligns with our hypothesis that digital 
transformation enhances the efficiency, transparency, and inclusiveness of public 
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policy in the EU, reflecting the dual nature of digital transformation’s impact on public 
policy as discussed by Medaglia et al. (2024) and supported by the findings of Fosso 
Wamba et al. (2024) on the transformative potential of blockchain in public sector 
operations. 

The intercept suggests a baseline public satisfaction level even in the absence of 
digital transformation efforts, while the R-squared value demonstrates the model’s 
robustness, echoing the importance of digital advancements for policy effectiveness 
(Risse, 2024; Pollack, 2024). Additionally, Figure 2a presents the broadband Access vs 
public Satisfaction score, and Figure 2b presents the ICT Exports vs public satisfaction 
score.

Table 2. Summary of Regression Analysis

Variable Coefficient Interpretation

Broadband Access 1.34 Each additional broadband subscription per 100 people 
increases the public satisfaction score by approximately 
1.34 points.

ICT Exports 2.08 Each percentage point increase in ICT goods exports as 
a percentage of total goods exports increases the public 
satisfaction score by approximately 2.08 points.

Intercept 4.39 Baseline public satisfaction score in the absence of 
measured digital transformation efforts.

R-squared Value 0.79 The model explains approximately 79% of the variance in 
public satisfaction scores, indicating a strong fit.

Source: Authors’ OLS regression estimates based on digital transformation metrics (World Bank; UN 
E‑Government and E‑Participation Surveys; European Commission’s DESI) and public satisfaction scores.

Fig. 2a Broadband Access vs Public Satisfaction Score;  
Fig. 2b ICT Exports vs Public Satisfaction Score

Source: Author Analysis
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In the figure above, the scatter plot for broadband access against public satisfaction 
scores reveals a clear upward trend, indicating that as the number of broadband 
subscriptions per 100 people increases, so does the public satisfaction score. The 
regression line, marked in red, slopes upwards, confirming the positive relationship 
quantified by the regression coefficient. This suggests that investments in broadband 
infrastructure directly contribute to enhancing public satisfaction with digital 
services, a key indicator of policy success.

 This relationship underscores the assertions of Selten & Klievink (2024) regarding 
the transformative potential of Artificial Intelligence and digital technologies in the 
public sector. It also aligns with the argument by Brito et al. (2024) on the necessity 
of a broad, nuanced approach to data utilization in policy decision-making. Broadband 
access facilitates the digital inclusiveness and efficiency of public services, echoing 
the need for digital readiness as a cornerstone for public policy development and 
implementation. The plot detailing the relationship between ICT exports (as a 
percentage of goods exports) and public satisfaction scores also shows a positive trend. 

The slope of the regression line in this plot highlights the substantial impact of 
ICT exports on public satisfaction. This indicates that the economic strength of the 
ICT sector not only contributes to the EU’s digital economy but also plays a crucial 
role in increasing public satisfaction, possibly through improved service delivery 
and innovation. This finding resonates with the broader discourse on the economic 
implications of digital transformation within the EU, as discussed by Döring et al. 
(2024) and Medaglia et al. (2024). 

It illustrates how the success of the ICT sector, through exports, can be a 
significant driver of public policy effectiveness, reinforcing the link between digital 
economic performance and policy outcomes. The detailed examination of the scatter 
plots and regression lines provides empirical evidence supporting the hypothesis 
that digital transformation metrics—specifically broadband access and ICT exports—
are positively correlated with public satisfaction scores. This correlation not only 
substantiates the theoretical frameworks cited but also offers practical insights for 
policy formulation. 

By highlighting the critical role of digital infrastructure and the ICT sector’s 
economic contributions, our analysis directly informs policy strategies aimed at 
leveraging digital transformation for the public good.

5.1.3. Multilevel Regression Results 

In this section, we present the multilevel regression results and findings that help to 
elucidate the impact of various digital transformation initiatives and country-level 
economic factors on public satisfaction. Drawing from the theoretical framework and 
hypotheses developed in our paper, we analyze the data to understand the broader 
implications of digital transformation efforts on public satisfaction.
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Table .3 presents the results of the multilevel regression analysis, focusing on two 
levels: The initiative level and the country level.

Broadband Expansion, reflecting our hypothesis that enhanced digital 
infrastructure positively influences public satisfaction, a 0.75 coefficient for 
broadband expansion efforts validates this theory. This finding is consistent with Friso 
Selten and Bram Klievink’s (2024) discussion on the importance of integrating digital 
infrastructure into public sector strategies for improved satisfaction and efficiency. 

The 0.50 coefficient for digital literacy campaigns underscores the critical role 
of digital literacy in fostering public satisfaction, aligning with Kellyton Brito et 
al.’s (2024) insights on enhancing digital engagement through literacy initiatives. 
ICT Sector Support Policies with a 0.65 coefficient, this positive impact of support 
policies on public satisfaction echoes Matthias Döring et al.’s (2024) findings on the 
significance of sectoral support in driving innovation and satisfaction. 

The strong positive relationship between GDP per capita and public satisfaction, 
indicated by a 1.20 coefficient, resonates with Rony Medaglia et al.’s (2024) research 
on the economic underpinnings of digital transformation success. The substantial 2.00 
coefficient highlights the foundational importance of digital infrastructure, reinforcing 
Samuel Fosso Wamba et al.’s (2024) argument on the pivotal role of comprehensive 
digital infrastructure in achieving high public satisfaction levels. Additionally, Figure 
3a presents the Broadband Expansion vs. Public Satisfaction, Figure 3b presents the 
Digital Literacy Campaigns vs. Public Satisfaction, fig.3c presents the ICT Sector 
Support Policies vs. Public Satisfaction, Figure 3d presents the GDP Per Capita vs. 
Public Satisfaction, and Figure 3e presents the Digital Infrastructure Index vs. Public 
Satisfaction.

Table 3. Multilevel Regression Analysis Results

Level Variable Coefficient Standard 
Error Interpretation

Initiative 
Level

Broadband 
Expansion

0.75 0.1 For each unit increase in broadband 
expansion efforts, there is a 0.75 
increase in public satisfaction 
scores, adjusting for other factors 
at the country level.

Initiative 
Level

Digital 
Literacy 
Campaigns

0.5 0.12 Each unit increase in digital literacy 
campaign intensity is associated 
with a 0.50-point increase in public 
satisfaction scores, adjusting for 
other factors at the country level.

Initiative 
Level

ICT Sector 
Support 
Policies

0.65 0.15 Support policies for the ICT sector 
contribute to a 0.65 increase in 
public satisfaction scores per unit 
increase, adjusting for other factors 
at the country level.
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Country 
Level

GDP Per 
Capita

1.2 0.2 Higher GDP per capita at the 
country level is associated with a 
1.20 increase in public satisfaction 
scores, independent of specific 
digital transformation initiatives.

Country 
Level

Digital 
Infrastructure 
Index

2 0.25 A unit increase in the Digital 
Infrastructure Index at the country 
level leads to a 2.00 increase 
in public satisfaction scores, 
showcasing the foundational role 
of digital infrastructure.

Source: Authors’ multilevel regression estimates; initiative‑level data (broadband expansion, digital 
literacy campaigns, ICT sector support policies) compiled from the European Commission’s DESI 
database and national digital strategy reports; country‑level GDP per capita from the World Bank’s World 
Development Indicators; Digital Infrastructure Index from the European Commission’s DESI.

Figure 3a. Broadband Expansion vs. Public Satisfaction,  
Figure 3b. Digital Literacy Campaigns vs. Public Satisfaction,  
Figure 3c. ICT Sector Support Policies vs. Public Satisfaction,  

Figure 3d. GDP Per Capita vs. Public Satisfaction,  
Figure 3e. Digital Infrastructure Index vs. Public Satisfaction

Source: Author Analysis

In the figure above, Strategic initiatives in digital transformation directly 
correlate with heightened public satisfaction levels. This synergy is not merely 
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additive but multiplicative, indicating that the relationship between these initiatives 
and the broader economic context forms a robust foundation for achieving significant 
improvements in public satisfaction.

At the core of our findings is the observation that initiatives aimed at expanding 
digital access and enhancing digital literacy are not standalone factors but are integral 
components of a larger digital ecosystem. 

These efforts, highlighted by their positive coefficients, demonstrate how 
foundational investments in infrastructure and human capital are essential for 
maximizing the benefits of digital government services. Support for the ICT sector and 
the economic prosperity of a nation emerge as critical enablers of public satisfaction. 
These factors, depicted through their respective coefficients, suggest that fostering 
an environment conducive to technological innovation and economic growth creates 
a ripple effect that enhances the public’s perception and satisfaction with digital 
governance. 

The Foundational Role of Digital Infrastructure. Perhaps most compelling is 
the pronounced impact of the Digital Infrastructure Index on public satisfaction. 
This finding, supported by a steep coefficient, illustrates the indispensable role of 
comprehensive digital infrastructure in catalyzing public satisfaction. It serves 
as a testament to the hypothesis that digital infrastructure acts as the backbone of 
effective digital transformation, enabling the delivery of services that meet and 
exceed public expectations. This analysis emphasizes the need for a holistic approach 
to digital transformation that encompasses not only the deployment of technological 
infrastructure but also the cultivation of digital literacy, support for the ICT sector, 
and the fostering of economic conditions conducive to innovation. These findings 
advocate for policies that recognize the interconnectedness of these factors and their 
collective impact on public satisfaction.

5.1.4. Dynamic Clustering Algorithm Results 

In this section, we present the results derived from the implementation of the 
Dynamic Clustering Algorithm, which was applied to categorize European Union 
countries based on their performance in several key aspects of digital transformation: 

Broadband Penetration, Digital Literacy Score, Privacy Regulation Compliance 
Level, and Cybersecurity Index. This clustering is crucial for identifying patterns and 
disparities across the EU, enabling a nuanced analysis of the digital divide, privacy, and 
security challenges that align with our study’s hypotheses and the overarching theme 
of our paper.

Table 4 presents a comprehensive overview of the EU countries’ standings in 
terms of digital transformation metrics. As seen in the table below, Austria, Belgium, 
Denmark, Estonia, Finland, France, Germany, Ireland, Lithuania, Luxembourg, the 
Netherlands, Norway, Sweden, and Switzerland are notable for their high scores across 
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all metrics. These countries exhibit strong broadband penetration, high digital literacy 
scores, stringent adherence to privacy regulations, and robust cybersecurity measures. 

This finding supports our hypothesis that comprehensive digital infrastructure 
and effective digital literacy campaigns, coupled with rigorous privacy and security 
policies, are instrumental in enhancing public satisfaction and trust in digital services, 
as discussed in works by Friso Selten and Bram Klievink (2024) and Matthias Döring 
et al. (2024). Bulgaria, Croatia, Cyprus, Greece, Hungary, Italy, Latvia, Malta, Poland, 
Portugal, Slovenia, and Romania show mixed results, with moderate to low scores in 
some areas.

These patterns indicate a pressing need for targeted interventions to bridge 
the digital divide, improve digital literacy, and enhance privacy and cybersecurity 
frameworks, aligning with the concerns raised by Kellyton Brito et al. (2024), and the 
emphasis on the necessity of addressing digital transformation challenges inclusively 
and effectively. 

Romania stands out for its low compliance level with privacy regulation, 
underscoring the critical need for bolstering privacy protection measures to build 
public trust and ensure the secure and responsible use of digital technologies. This 
observation is in line with our discussion on the importance of privacy regulation 
in the digital era, echoing the insights provided by Tessa Haesevoets et al. (2024) 
regarding the impact of digital policies on public satisfaction and security. 

The disparities and patterns revealed through this analysis highlight the varying 
stages of digital transformation across the EU, underscoring the importance of a 
tailored approach to digital policy-making. By addressing the specific needs and 
challenges of each country, EU policymakers can foster a more inclusive and effective 
digital transformation, as advocated by our study’s theoretical framework and 
supported by the cited literature. 

This clustering analysis not only confirms our hypotheses regarding the critical 
roles of digital infrastructure, literacy, privacy, and cybersecurity in shaping digital 
transformation outcomes but also offers insights for policymakers aiming to enhance 
digital inclusivity, security, and public satisfaction across the EU. It emphasizes the 
need for continued research and policy innovation to navigate the complexities of 
digital transformation in a way that benefits all EU citizens, a goal that is central to 
the aims and scope of our entire paper and the scholarly conversation within the field. 

Additionally presents the EU countries categorized by their Digital Transformation 
Impact Scores. Additionally, Figure 4 displays the EU countries’ digital transformation 
impact.
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Table 4. Digital Transformation Metrics Across Selected European Countries

Country
Broadband 

Penetration 
(%)

Digital 
Literacy Score

Privacy Regulation 
Compliance Level

Cybersecurity 
Index

Austria 82 78 High 88

Belgium 85 81 High 90

Bulgaria 56 59 Medium 67

Croatia 63 65 Medium 70

Cyprus 74 70 Medium 72

Denmark 94 89 High 96

Estonia 88 85 High 92

Finland 91 87 High 94

France 83 79 High 89

Germany 89 82 High 91

Greece 61 63 Medium 69

Hungary 68 66 Medium 71

Ireland 87 84 High 93

Italy 76 72 Medium 74

Latvia 79 75 Medium 77

Lithuania 81 77 High 80

Luxembourg 92 88 High 95

Malta 73 69 Medium 73

Netherlands 96 91 High 97

Norway 93 90 High 95

Poland 70 68 Medium 72

Portugal 71 69 Medium 73

Romania 58 60 Low 65

Slovenia 75 71 Medium 76

Spain 82 78 High 85

Sweden 95 92 High 98

Switzerland 90 86 High 94

Source: Authors’ dynamic clustering analysis using Broadband Penetration data from the World 
Bank’s World Development Indicators; Digital Literacy Scores from the European Commission’s 
Digital Competence Framework (Eurostat); Privacy Regulation Compliance Levels from the European 
Data Protection Board Annual Report; and Cybersecurity Index values from the International 
Telecommunication Union’s Global Cybersecurity Index.
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Figure 4. EU Countries Digital Transformation Impact

Source: Author analysis

In the figure above, we categorized countries into three distinct groups—high 
impact (green), medium impact (yellow), and low impact (red)—reflecting the 
differential progress in digital transformation efforts. This stratification echoes our 
hypothesis that variations in digital infrastructure, literacy campaigns, and ICT sector 
support policies significantly influence public satisfaction and policy outcomes, as 
discussed in the context of broadband expansion and digital literacy campaigns (Friso 
Selten and Bram Klievink, 2024; Kellyton Brito et al., 2024).

Countries in the green category, which include nations like Denmark, Finland, and 
Sweden, are illustrative of environments where comprehensive digital infrastructure 
and effective ICT policies have led to notable improvements in public satisfaction and 
digital engagement. This finding corroborates our theoretical framework, suggesting 
that robust digital infrastructure and targeted ICT sector support policies are pivotal in 
fostering public satisfaction and engagement, a concept supported by Matthias Döring 
et al. (2024) in their analysis of algorithmic decision-making tools. 

Conversely, countries categorized in the red zone, such as Bulgaria, Romania, and 
Croatia, highlight the challenges and pitfalls of insufficient digital transformation 
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efforts. The presence of these countries in the low-impact category underscores the 
critical need for targeted digital literacy campaigns and ICT sector support policies to 
bridge the digital divide, aligning with our hypothesis regarding the essential role of 
digital literacy in enhancing public engagement and satisfaction, as emphasized by 
Tessa Haesevoets et al. (2024). This detailed analysis not only supports our hypotheses 
concerning the significance of digital infrastructure, literacy, and ICT sector policies in 
shaping public satisfaction but also provides a concrete representation of the varying 
degrees of digital transformation impact across the EU.

 It underscores the necessity of a nuanced approach to digital policy-making that 
takes into account the unique challenges and opportunities within each member state, 
a perspective strongly advocated in the literature on public sector AI adoption and 
digital government’s role in sustainability transitions (Friso Selten and Bram Klievink, 
2024; Kellyton Brito et al., 2024; Matthias Döring et al., 2024; Tessa Haesevoets et al., 
2024).

In conclusion, the disparities depicted in this figure reinforce our argument for 
a comprehensive and contextual understanding of digital transformation impacts, 
advocating for policies that are both inclusive and tailored to the specific needs of each 
country within the EU. This approach is not only vital for mitigating the digital divide 
but also for ensuring that digital transformation initiatives contribute positively to 
public satisfaction, privacy, and security across the region.

6.	 CONCLUSION

This study investigated the economic impacts of digital transformation on public 
policy formulation and implementation across the European Union (EU), using a 
comprehensive dataset from the World Bank and the Global Innovation Index of 2023. 
Through the application of Decision Tree Analysis, Multilevel Regression Analysis, 
and the Dynamic Clustering Algorithm (DCA), we examined how digitalization affects 
public policy in terms of economic efficiency, transparency, and inclusiveness.

Our analysis confirmed the central hypothesis (H1) that digital transformation 
significantly enhances public policy efficiency. Digital infrastructure developments, 
such as broadband expansion, are strongly correlated with increased policy 
responsiveness and streamlined processes, as demonstrated by the positive regression 
coefficients linking digital adoption metrics to policy outcomes.

Furthermore, the results supported H2, indicating that digital transformation 
promotes greater transparency and inclusiveness in policy-making. The widespread 
adoption of digital platforms has democratized policy engagement, enabling more 
citizens to participate in governance and access public services. This aligns with our 
findings from the Dynamic Clustering Algorithm, which identified clusters of EU 
countries that are leading in digital inclusiveness.
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However, H3 was only partially confirmed. While digital transformation offers 
significant advantages, it also presents challenges related to data privacy and security. 
Our research highlighted the critical need for robust data protection frameworks to 
safeguard personal information as digital governance systems expand.

Finally, H4 was confirmed, emphasizing the persistent digital divide across 
EU member states. Disparities in digital access and literacy continue to exacerbate 
inequalities, particularly in less developed regions. Our clustering analysis underscored 
the need for targeted interventions to bridge these gaps and foster equitable economic 
growth.

6.1. Limitations

This study has several limitations, primarily related to the use of secondary data. 
While the dataset from the World Bank and Global Innovation Index is reliable, we 
acknowledge that it may have been pre-processed by the sources, introducing potential 
biases or transformations that we could not control. Additionally, some variables, 
such as digital literacy and ICT goods exports, may not fully capture the complexity of 
digital transformation across diverse socio-political contexts in the EU.

Furthermore, the study focused solely on quantitative methods such as Decision 
Trees, Multilevel Regression, and DCA. While these tools provide robust insights 
into macro-level trends, they may not fully account for the qualitative, human-
centric aspects of digital policy implementation, such as user experience and policy 
acceptance. Future research could benefit from incorporating qualitative methods, 
such as case studies or interviews, to complement the quantitative analysis.

6.2. Recommendations

Based on our findings, we propose the following recommendations to enhance the 
digital transformation of public policy in the EU:

Strengthen Digital Infrastructure: The study confirmed that broadband access 
is a key driver of policy efficiency. Therefore, EU policymakers should prioritize 
investment in digital infrastructure, particularly in rural and underserved areas, to 
foster inclusive digital growth.

Promote Data Privacy and Security: As highlighted in the partially confirmed 
H3, robust data protection frameworks are critical to maintaining trust in digital 
governance. Policymakers should ensure that data privacy regulations, such as the 
General Data Protection Regulation (GDPR), are strictly enforced and continuously 
updated to meet emerging challenges.

Bridge the Digital Divide: The confirmed H4 emphasizes the need for targeted 
interventions to reduce digital inequalities. Policies should focus on promoting digital 



ECONOMIC RESEARCH - EKONOMSKA ISTRAŽIVANJA  |  181  

literacy and expanding access to technology in less-developed regions, ensuring that 
all citizens benefit from digital governance.

Foster Public-Private Partnerships: Governments should collaborate with the private 
sector to develop innovative digital solutions that address the unique needs of various 
regions and demographic groups. These partnerships can drive economic growth by 
leveraging the private sector’s expertise in technology and data management.

Expand Research on Digital Inclusiveness: While our study demonstrated the 
positive impacts of digital transformation on transparency and inclusiveness, further 
research is needed to explore how these trends evolve. Future studies should assess 
the long-term effects of digital governance on marginalized populations, with a focus 
on ensuring that no one is left behind.
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