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A B S T R A C T

Public sector digitalization and human factors are being recognized as key drivers of efficient public adminis
tration. To maintain effective public administration, it is imperative for economies to recognize the mediating 
role of public digitalization in the relationship between human factors and administrative performance. How
ever, the interplay between these elements and their impact on governance efficiency remain underexplored. We 
draw insights from institutional theory to develop and test a theoretical model to assess the mediating role of 
public digitalization in the relationship between human factors and public administration. Using a panel dataset 
of EU27 countries from 2018 to 2023, this study employs structural equation modeling (SEM) to analyze the 
direct and indirect effects of human factors, public digitalization, and public administration. The results revealed 
that human factors have a positive direct relationship with public administration. The findings also show that 
human factors have a significant positive influence on public digitalization, emphasizing the importance of 
investing in human capital development. Furthermore, public digitalization is shown to have a direct positive 
impact on public administration, confirming its role in enhancing efficiency, and citizen-centric service delivery. 
Notably, public digitalization significantly mediates between human factors and public administration, high
lighting its critical role in enhancing administrative processes. This study highlights the importance of investing 
in employee training and development, integrating human factors into policymaking, and leveraging digital tools 
for human capital. The successful digital transformation of public administration is not solely a technical chal
lenge but also a sociocultural one, requiring alignment with existing institutional norms, values, and 
expectations.

1. Introduction

The burgeoning field of public digitalization has become a focal 
point for examining the interplay between human factors and public 
administration within the European Union (EU). Human factors refer to 
various elements related to the workforce that influence or are influ
enced by the digitalization of public services. These elements include 
employee behavior, ICT skills, human capital, female empowerment, 
and job satisfaction (Elsafty and Yehia, 2023). Additionally, training and 
education, employee involvement, and continuous improvement are 
identified as critical for propelling digital transformation in public or
ganizations (Syuhaini and László, 2023). Public digitalization encom
passes the process by which public administration integrates digital 
technologies into its operations to enhance efficiency, transparency, and 
service delivery (Profiroiu et al., 2024). Public administration is the 

implementation of government policies and the management of public 
programs that involve the organization and management of public 
sector institutions to achieve policy objectives and deliver public ser
vices (Androniceanu and Georgescu, 2023). In the rapidly evolving 
landscape of the digital world, the integration of human factors presents 
significant opportunities and formidable challenges, particularly in the 
context of public digitalization.

Digitalization, in its broader context, has largely overlooked the 
specific impacts of human factors on public services, which are vital for 
ensuring that digital transformations are inclusive, equitable, and 
effective. Public digitalization demands a tailored approach to human 
factors, as it directly influences the quality, efficiency, and accessibility 
of services that governments provide to their citizens (Faraji, 2016). 
Focusing research on public digitalization, rather than digitalization in 
general, allows for a more precise examination of how human factors, 
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such as ICT skills, workforce satisfaction, and gender diversity among 
ICT specialists, affect public sector performance. These human elements 
are critical for developing policies, managing talent, and fostering 
innovation to meet public needs. Public digitalization has increased 
human and technological interaction, improved the culture of digitali
zation, changed the working style of organizations, improved living 
standards, and encircled the world in a global village. Due to its inclu
sive acceptance among societies, it has introduced the trend of pro
moting technological education, equipping human capital with more 
advanced digital skills and expertise, facilitating nations in public ser
vices, and enhancing interaction among societies and organizations to 
tighten the mutual culture and achieve the desired objectives.

On the one hand, the relationship between human factors and public 
administration within the EU encompasses the interplay between public 
support, administrative effectiveness, governance quality, and the 
integration of new technologies (Toshkov, 2011). This relationship is 
further complicated by the transformational role of public administra
tion in countries transitioning from socialist or communist regimes to 
democratic and market economies, highlighting the influence of 
administrative quality on democratic consolidation and the adoption of 
EU standards (Reiners, 2013). Human factors are said to provide better, 
fair, and affordable services among communities, improve capacity 
building among institution, develop policies and strategies, manage 
talent, boost innovation, ensure equality and diversity, bring reforms in 
organizations, create positive transparency and accountability, attain 
developmental goals, and build the trust of citizens in public services 
(UN, 2009; Hamner et al., 2010; Fu et al., 2020). Also, Busenan (2023)
and Zaborovskaia et al. (2020) argued that human capital plays a 
competitive role in societal development, economic growth and values, 
boosts innovation, and improves the quality and efficiency of public 
services. However, instead of inclusive significance, past research has 
widely ignored the impact of human factors, specifically through ICT 
graduates, Female ICT specialists, and employees’ satisfaction with 
public administration in the EU thus far. On the other hand, other 
interesting challenges emerge when considering the impact of human 
factors on public administration. While public administration has been 
linked to welfare increases, specific expenditures, such as government 
quality, does not exhibit the same positive effects (Noja et al., 2021). 
Moreover, the adaptation of public administration to market economies 
necessitates efficient public management, which is a priority in the EU 
and its member states, including countries such as Romania that have 
undergone significant reforms post-accession (Albu, 2017). The advent 
of e-governance presents opportunities to enhance the efficiency and 
effectiveness of public management, potentially fostering deeper Euro
pean integration (Troitiño et al., 2024).

While existing literature has extensively examined the isolated ef
fects of human factors on public administration (Busenan, 2023; 
Zaborovskaia et al., 2020), there is a dearth of studies on topics that 
focus on the mediating role of public digitalization (Czarniewski, 2014). 
Human factors play a reliable role in digital transformation in every 
aspect of socioeconomic activities among institutions. Thus, improving 
innovation standards, adding long-term competitiveness, and boosting 
R&D activities to develop new products (Zaborovskaia et al., 2020; 
Veshkurova et al., 2022). Considerably, ICT graduates and ICT special
ists are the emerging factors in human capital among European Union 
economies that accelerate the innovation process and digitalization 
among societies (Russo, 2020). However, current studies have paid 
limited attention to this phenomenon. Zaborovskaia et al. (2020) argued 
that digitalization has emerged as the main contender in various aspects 
of industries and societies. It has introduced the concept of smart pro
duction, internet of things, Big Data and artificial intelligence, which 
play an integral role in public administration. Digitalization influences 
the learning system, teacher-student interactions, telemedicine, and 
improves public services among communities (Skryl and Paramonov 
2017; Zaborovskaia et al., 2020; Buchelt et al., 2020). Haug et al., 
(2024) posited that, digitalization has positively influenced the 

foundations and nature of organizations, the process of work, and rou
tines in one way, and impacts its environment, business model, products 
and services, and interactions with stakeholders in societies. However, 
many countries have not yet implemented digital transformation in their 
public sector, and this requires further investigation. Miao et al. (2023)
discovered that digitalization mediates the relationship between 
service-oriented transformation and institutional performance. Simi
larly, Vilkas et al. (2022) and Al-Omush et al. (2023) found that digi
talization mediates the relationship between product innovation and 
digital capabilities. However, most of the existing literature have paid 
limited attention to examining the mediating role of public digitaliza
tion on public administration in the European Union context (Paraschiv 
et al., 2021; Becker et al., 2022). The COVID-19 pandemic has widely 
affected this transition process among member states, revealing signif
icant disparities in the pace of digital transformation. Moreover, the 
concept of "smart digitalization" underscores the potential of digital 
technologies to harmonize public services, open innovation and support 
efficient service delivery (Balinado et al., 2021). These inconclusive 
findings indicate that further research is needed to understand this 
relationship. Therefore, this study aims to address this broader gap in 
the literature. In doing so, we draw inspiration from institutional theory 
(DiMaggio and Powell, 1983).

Institutional theory suggests that the structures, processes, and be
haviors within organizations are influenced by the institutional envi
ronment, including human capital, regulatory frameworks, and societal 
expectations (DiMaggio and Powell, 1983). Applying this to our 
research, we can infer that the digitalization of public administration is 
not only a technological shift, but also an institutional transformation 
that mediates the relationship between human factors such as compe
tencies, satisfaction, continuity, and public administration effectiveness. 
Existing research indicates that digitalization has a significant impact on 
public administration, with Buchelt et al. (2020) highlighting that 
digitalization improves the quality of public administrations and re
duces corruption. Sotirakou and Zeppou (2005) emphasized the 
importance of human resource management in with EU policies, sug
gesting that human factors are crucial for successful digital trans
formation. Further studies support this by identifying the importance of 
administrative effectiveness and the role of human resource practices in 
achieving high availability of e-services and the role of digital skills for 
efficient public services (Boban and Klarić 2021; Marienfeldt, 2021; 
Mihai et al., 2022). The reviewed literature suggests that digitalization is 
not only a technological advancement but also an institutional change 
that requires the development of human competencies, commitment to 
continuous improvement, and strategic alignment of human resource 
practices with digital transformation goals. Consequently, while human 
factors appear to influence public administration, the mediating role of 
public digitalization in this relationship needs further exploration.

The motivation for this research is anchored on the rapid advance
ment of digital technologies, which have significantly transformed 
public administration within the European Union (EU), offering op
portunities for enhanced efficiency, transparency, and citizen engage
ment (Noja et al., 2021). This study is also significant in verifying public 
administration in the context of institutional quality, government reg
ulations, open government, and information capacity in the European 
Union in advanced digital scenarios. Despite these advancements, the 
successful implementation of digital initiatives relies heavily on human 
factors, such as human capital, workforce skills, organizational culture, 
satisfaction, and leadership. Consequently, this research aims to assess 
the mediating role of public digitalization in the relationship between 
human factors, such as skills, competencies, satisfaction, and engage
ment, and the efficacy of public administration. More specifically, this 
study aims to answer the following research questions: (1) Does human 
factors influence public administration? (2) Does public digitalization 
influence public administration? (3) Does public digitalization mediate 
the relationship between human factors and public administration? We 
test our empirical model and answer our research questions based on 
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data from a sample of 144 observations from EU-27 member states over 
the period 2018–2023. Our empirical results demonstrate that human 
factors have positive significant effects on public administration. The 
results further show that public digitalization significantly influences 
public administration. Finally, we found that public digitalization 
significantly mediates the relationship between human factors and 
public administration. From a practical standpoint, we recommend that 
governments and public sector organizations should prioritize investing 
in human capital, including training and development, to enhance 
administrative effectiveness. This investment will be most impactful 
when coupled with robust digitalization strategies that leverage tech
nology to optimize public service delivery. Empirically, these findings 
highlight the importance of considering digitalization as a critical var
iable in studies examining the impact of human factors on public 
administration. We recommend that future research should explore the 
specific mechanisms through which digitalization mediates this rela
tionship, such as the role of digital platforms in facilitating communi
cation, decision-making, and service delivery. Additionally, 
policymakers can use these insights to design interventions that focus on 
enhancing human resource capabilities and advancing digital trans
formation to improve public administration outcomes.

The remainder of this paper is organized as follows. The next section 
provides brief insight into the theoretical literature, empirical and hy
pothesis development. 3 describes the methodology and data sources. 4
presents empirical PLS-SEM results. 5 provides a detailed discussion. 6
presents the conclusions, theoretical and practical implications, and 
directions for future research.

2. Theoretical literature and hypothesis development

2.1. Institutional theory

Institutional theory suggests that the structures, processes, and be
haviors within organizations are influenced by the institutional envi
ronment, including work cultures, human capital, regulatory 
frameworks, and societal expectations (Androniceanu et al., 2022). 
Applying this to this research justifies that the digitalization of public 
administration is not only a technological shift, but also an institutional 
transformation that mediates the relationship between human factors 
such as competencies, satisfaction, continuity and public administration 
effectiveness. The theoretical research across the papers indicates that 
digitalization has a significant impact on public administration, with 
Androniceanu et al. (2022) highlighting that digitalization improves the 
quality of public administrations and reduces corruption. Sotirakou and 
Zeppou (2005) emphasized the importance of human resource man
agement in aligning with EU policies, suggesting that human factors are 
crucial for successful digital transformation. Marienfeldt (2021) further 
supports this by identifying the importance of administrative effective
ness and the role of human resource practices in achieving a high 
availability of e-services. Mihai et al. (2022) and Boban and Klarić 
(2021) discussed the role of digital skills and the necessity of digital 
transformation for efficient public services, respectively, which are 
human factors that influence the effectiveness of public administration. 
However, there appears to be a gap in understanding the specific 
mediating role of public digitalization between human factors, such as 
female ICT specialists, satisfaction of employees and human capital and 
public digitalization practices, and the effectiveness of public adminis
tration (Marienfeldt, 2021). Additionally, while the influence of insti
tutional and organizational conditions on e-government reform efforts 
has been explored, the role of institutional theory in explaining these 
dynamics remains underexamined (Marienfeldt, 2021). Contradictions 
and interesting facts emerge when considering the varied progress of 
digital transformation across EU member states, with some studies 
noting significant gaps and discrepancies (Profiroiu et al., 2024; 
Tislenko, 2023). These disparities suggest that the mediating role of 
public digitalization may not be uniform across the EU, and is 

potentially influenced by national contexts and institutional frame
works. Furthermore, while the positive impacts of digitalization on 
public administration are well-documented, the nuanced relationship 
between public digitalization and human factors within the institutional 
framework of public administration has not been thoroughly investi
gated (Fazil et al., 2024). This study seeks to bridge this gap.

2.1.1. The relationship between human factors and public administration
The relationship between human factors and public administration 

has garnered significant attention in recent years, particularly in the EU 
context. Human factors encompass a range of elements, including the 
skills and competencies of public sector employees, their job satisfac
tion, and diversity within the workforce (UN, 2009). Public digitaliza
tion mechanisms are instrumental in enhancing policy transparency and 
accountability, thereby fostering public trust in the government 
(Tajuddin et al., 2024). This suggests that human engagement in 
administrative processes can lead to more responsive and efficient 
governance. Research indicates that investing in the training and 
development of public-sector employees leads to improved service de
livery and organizational effectiveness. For instance, the European 
Commission emphasizes the importance of enhancing human capital 
through targeted training programs to build institutional capacity and 
improve public administration outcomes (Osei-Wusu, 2013; Van 
Dooren, 2018; Abubakar and Wang, 2019). Budai et al. (2023) noted 
that digital competencies of ICT graduates have a considerable role in 
public administration in higher educational institutions. The study also 
noted that the age and gender have of ICT graduates have an important 
role in public administration. Busenan (2023) and Kusumawijaya and 
Astuti (2023) also found that human capital has significant effects on 
innovation, knowledge creation, and knowledge sharing among in
stitutions. Job satisfaction among public administration employees 
significantly influences their performance and commitment to the or
ganization. Studies have shown that satisfied employees are more likely 
to be engaged, productive, and committed to their roles, which in turn 
enhances the overall effectiveness of public administration (Rezmer, 
2023). The link between employee satisfaction and performance is 
particularly relevant in the context of public services, where motivation 
and morale can directly impact service delivery quality. Researchers 
argue that, human capital capacity, human capital knowledge, and 
human capital skills have positive significant effects on organizational 
performance in Saudi Arabia and Pakistan (Aman-Ullah et al., 2022; 
Iqbal et al., 2024; Tajuddin et al., 2024). Evidently, past research has 
widely examined the role of human factors in public administration in 
numerous contexts and settings, but has rarely examined the impacts of 
human factors considering ICT graduates, Female ICT specialists, and 
employees’ satisfaction with public administration within the public 
sector in the EU. Based on previous research, we expect a direct positive 
relationship between human factors and public administration. Hence, 
we hypothesize as follows: 

H1. : Human factors have a significant positive direct influence on 
public administration in the EU.

2.1.2. The role of human factors on public digitalization
Digital transformation of public administration has become a focal 

point for enhancing governance, improving service delivery, and 
increasing citizen engagement. Studies have indicated that a well- 
trained workforce is essential for effectively leveraging digital technol
ogies. For instance, Vasilescu et al. (2020) and Qureshi (2023) empha
sized the need to increase people’s confidence in their digital skills to 
maximize the benefits of digitalization. This study identifies vulnerable 
groups with low digital skills and suggests targeted measures to improve 
digital literacy, which is essential for creating a smart labor market. 
Similarly, Grigorescu et al., (2021) demonstrated a positive correlation 
between human capital and the digitalization of the economy, showing 
that developed human capital leads to increased welfare. This finding is 
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consistent with the notion that enhancing digital skills among the pop
ulation can significantly contribute to the success of digitalization efforts 
(Balog et al., 2022; Rodchenko et al., 2023). In addition, some scholars 
are of the view that human capital is the catalyst for digitalization 
among societies, improves sustainable development, and is a key source 
of competitiveness (Berisha-Shaqiri and Berisha-Namani 2010; Kichigin 
and Gonin, 2020; Veshkurova et al., 2022) Moreover, analyses of the 
relationship between e-government development and socioeconomic 
factors have revealed that digitalized administrative processes positively 
impact sustainable development (Zioło et al., 2022). This study un
derscores the importance of human factors such as digital skills and 
public perceptions in the successful implementation of e-government 
initiatives. Despite the positive influence of human factors on public 
digitalization, challenges remain. Terlizzi (2021) and Iordan et al. 
(2022) highlighted that a significant portion of the European population 
lacks basic digital skills, posing a barrier to the widespread adoption of 
digital technologies. The study calls for increased efforts in education 
and training to bridge this digital divide and ensure that all citizens can 
benefit from digitalization, suggesting a direct link between human 
factors and the level of digital maturity within public administration. 
However, prior studies have examined the role of human factors in 
public digitalization in numerous contexts, but have paid limited 
attention to the direct impact of human factors on public digitalization 
in the context of ICT graduates, Female ICT specialists, and employees’ 
satisfaction in the EU. Based on this understanding, we expect human 
factors to have a positive direct influence on public digitalization. 
Hence, we hypothesize as follows: 

H2. : Human factors have a significant positive direct influence on 
public digitalization in the EU.

2.1.3. Nexus between public digitalization and public administration
One of the primary motivations for public digitalization is the po

tential for increased efficiency in government operations. Digital tools 
can streamline administrative processes, reduce paperwork, and mini
mize the time required to deliver services (Fischer et al., 2021). For 
instance, the European Commission has reported substantial cost sav
ings through the implementation of e-government solutions, such as 
electronic invoicing and e-procurement systems, which have demon
strated significant reductions in operational costs for both governments 
and businesses (Klaric, 2023). These efficiencies not only free up re
sources for other public services but also enhance the overall effective
ness of public administration (Popova et al., 2023). Androniceanu et al. 
(2022) argued that digitalization significantly enhances government 
efficiency. This study employed Principal Component Analysis (PCA) 
and K-means clustering to reveal that countries with higher levels of 
digitalization exhibit greater government effectiveness. Additionally, 
the modernization of public administration in Eastern Europe through 
digitalization has been shown to improve the efficiency of public ser
vices, bringing citizens and the state closer together (Abubakar and 
Shrestha, 2020; Shashyna et al., 2023). Mynenko and Liulov (2022)
observed that digitalization affects the transparency of public adminis
tration. Burlacu et al. (2021) noted that digitalization improves the ef
ficiency of public administration. Some researchers argue that 
digitalization is a good source for avoiding abuse in the workplace, 
controlling corruption, and enhancing the long-term services of public 
administration (Mina-Raiu and Melenciuc, 2022; Zumofen et al., 2022). 
In contrast, the relationship presents some challenges. Issues such as 
digital exclusion, data privacy concerns, and the need for robust 
cybersecurity measures must be addressed to ensure that digitalization 
efforts are equitable and effective. The uneven pace of digitalization 
across EU member states also highlights the need for coordinated stra
tegies to bridge the digital divide and promote inclusive access to digital 
public services (Androniceanu et al., 2022). These findings underscore 
the need for a balanced approach to harness the potential of public 
digitalization in public administration. Based on previous research, we 

expect a direct and significant positive relationship between public 
digitalization and public administration. Hence, we hypothesize as 
follows: 

H3. : Public digitalization has a significant positive direct influence on 
public administration in the EU.

2.1.4. An integrated perspective of human factors, public digitalization and 
public administration

The interplay between human factors, public digitalization, and 
public administration is increasingly being recognized as a critical area 
of study (Andersson, Hallin and Ivory, 2022). Research indicates that a 
well-trained workforce enhances the capacity of public organizations to 
implement digital initiatives successfully. For instance, studies have 
shown that training programs focused on digital skills significantly 
improve employee performance and adaptability to new technologies, 
which is crucial for effective public service delivery in digital environ
ments (Profiroiu et al., 2024). The digitalization of public services has 
been shown to improve government effectiveness and transparency, and 
reduce corruption (Zioło et al., 2022). The development of e-govern
ment services is positively correlated with sustainable development and 
economic growth as it enhances the efficiency and accessibility of public 
services. Public digitalization acts as a mediator between human factors 
and public administration by leveraging ICT skills and human capital to 
enhance the efficiency and effectiveness of public services. The digital 
transformation of public administration depends on the availability of 
skilled human resources and the adoption of user-centric approaches. 
Studies have shown that countries with higher levels of digitalization in 
public administration also exhibit higher government effectiveness and 
reduced corruption. More studies have shown that digitalization medi
ates the relationship between human capital and entrepreneurial ac
tivities among institutions (Vilkas et al., 2022; Shabbir and Petraitė, 
2023; Miao et al., 2023). Similarly, digital capabilities have been found 
to be significant mediators in the relationship between digital strategy 
and sustainable competitive performance (Proksch et al., 2024; Al-O
mush et al., 2023; Khaira et al., 2023). These studies highlight the 
mediating relationship between human capital, digitalization, and 
public administration. In contrast, studies have paid limited attention to 
the mediating role of public digitalization on human factors and public 
administration. Therefore, we assume that public digitalization posi
tively mediates the relationship between human factors and public 
administration. Hence, we hypothesize as follows: 

H4. : Public digitalization mediates positively the relationship be
tween human factors and public administration in the EU.

Based on the literature, this study outlines human factors as the in
dependent variable, public digitalization as the mediating variable, and 
public administration as the dependent variable, and merges them to 
display the theoretical framework, as shown in (Fig. 1).

3. Methodology

3.1. Design and data collection

In this study, we explored the research problem and the theoretical 
research gap using an exploratory approach. Based on the research gap 
in the literature, this study outlines a theoretical framework for the flow 
of research and defines hypotheses to test the proposed associations 
among the constructs. Next, the characteristics of the dataset were 
assessed using a descriptive technique. Data were obtained using a 
secondary data-collection technique. The collected data were quantita
tive and curated into a panel dataset. The data represent the EU-27 
member states. the EU-27 was selected as a sample because digitaliza
tion efforts are not uniform, with significant digital gaps existing be
tween countries. This sample will therefore allow for a holistic 
understanding of the diverse digital transformation processes and the 
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varying levels of digital maturity across the entire EU (Savchenko et al., 
2024). Data is openly available and was extracted from EU sources such 
as the European statistics database (Eurostat, DESI), the Organization 
for Economic Cooperation and Development (OECD), and the World 
Bank from 2018 to 2023 (Maucorps et al., 2020), which had data for 
each European country’s public institutions. EUROSTAT is the statistical 
office of the EU, and is responsible for providing high-quality statistical 
information. The data from EUROSTAT include a wide range of statis
tical themes, including human capital, government quality, and 
accountability data. The datasets are multidimensional and contain 
various variables collected over different periods and regions. The 
Digital Economy and Society Index (DESI) is a composite index that 
summarizes relevant indicators on Europe’s digital performance and 
tracks the evolution of EU member states in digital competitiveness. It 
covers areas such as connectivity, digital skills, use of the Internet by 
individuals, integration of digital technology by businesses, and digital 
public services. The OECD and the World Bank were specifically resorted 
to for data on public administration. Data interpolation was then per
formed and harmonized into a panel dataset to deal with the country 
level, missing values, and time differences that could arise in the 
cross-sectional data. The data comprise information on variables, such 
as public sector digitalization, human factors, and public administra
tion. Based on the number of countries and time analyzed, which are 27 
EU Countries, the total number of observations realized for the 6 years’ 
time span is 144. The extracted data included Belgium, Denmark, 
France, Germany, Greece, Ireland, Italy, Luxembourg, the Netherlands, 
Portugal, Spain, Austria, Finland, Sweden, Cyprus, the Czech Republic, 
Croatia, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovakia, 
Slovenia, Bulgaria, and Romania.

3.2. Description of variables

This study examines the synergy between human factors, public 
digitalization, and public administration within the EU context, which 
necessitates a robust theoretical framework that integrates these con
cepts. Institutional theory, as outlined by DiMaggio and Powell (1983)
and Androniceanu et al. (2022), provides a foundation for understand
ing the innovative and prudent roles played by public digitalization 
across different public institutions. These models offer insights into the 
efficiency and effectiveness of public sector digitalization. The Institu
tional theory typically captures the structures, processes, and behaviors 
within organizations that are influenced by the institutional environ
ment, including work culture, human capital, regulatory frameworks, 
and societal expectations (Androniceanu et al., 2022). To establish a 
clear theoretical framework, we explored how human factors influence 
public administration through public sector digitalization. The frame
work considers the principles of institutional theory as well as how these 
principles affect the ability of public entities. This relationship is further 
elucidated by examining how public digitalization impacts public in
stitutions’ pursuit of digitalization. Human factors in this research 

encompass various elements related to the workforce and organizational 
culture that influence the effectiveness of public administration 
(Chapanis, 1991; Androniceanu et al., 2022). Measuring human factors 
by employee satisfaction, ICT graduates, Female ICT specialists, and 
human capital provides a somewhat holistic assessment of workforce 
performance that influences organizational success, from the develop
ment of individual capabilities to the broader dynamics of workforce 
satisfaction and diversity (Dosunmu and Adeyemo, 2018). For instance, 
employee satisfaction is a key indicator of workplace morale and 
engagement, with satisfied employees generally exhibiting higher pro
ductivity and lower turnover rates, which are essential for organiza
tional stability. The use of public digitalization is justified as it involves 
the process by which public administration integrates digital technolo
gies into its operations to enhance efficiency, transparency, and service 
delivery (Profiroiu et al., 2024). Considering the e-governance index, 
e-information sharing, internet use, institutions providing ICT trainings 
and evaluating it in the specified factors (Bigdeli et al., 2013; Gariba 
et al., 2024a, 2024b). Public Administration involves the organization 
and management of public sector institutions to achieve policy objec
tives and deliver public services (Waldo, 1967; Androniceanu et al., 
2022). This study utilizes the concept of public administration in the 
context of institutional quality, government regulations, open govern
ment, and information capacity as variables to measure the concept. The 
details of the variables used to measure each concept are described in 
(Table 1) below.

3.3. Data analysis technique and scale validation

This study applied a quantitative approach to extract panel data for 
the European Union from the European statistics database (Eurostat, 
DESI), the OECD, and the World Bank, and processed them through 
variance-based partial least squares structural equation Modeling (PLS- 
SEM) to report the findings and establish associations among the con
structs (Gariba et al., 2024c). Variance-based SEM, often referred to as 
Partial Least Squares SEM (PLS-SEM), was particularly preferred for this 
study because it is well known to be suitable for exploratory research, 
capable of handling complex models and situations in which data dis
tribution is non-normal. PLS-SEM focuses on maximizing the explained 
variance of dependent variables and predictive accuracy. This aligns 
with the research aim of understanding the impact of human factors on 
public administration and the mediating role of public digitalization in 
the relationship. The PLS-SEM approach has been used in several related 
analyses and is a helpful and authentic procedure for validating the 
research framework, establishing associations among constructs suitable 
for predictive and formative studies, handling complex models and 
small sample sizes, and easily testing hypotheses (see, for instance, Hair 
et al., 2021; Aman-Ullah et al., 2023; Aman-Ullah and Mehmood, 2023). 
Mathematically, the PLS-SEM equation is denoted as (see, Zawojska, 
2010): 

Fig. 1. Research Framework. Source: (The Authors). Note: Dashed lines represent the mediating effects and direction.
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zk = β(k)
0 +

∑
βi

(k)zi + vk (1) 

where zk is the outcome variable thus the various dimensions of 
sustainable development, β(k)

0 represents the constant term, βi
(k) denotes 

the regression coefficient, vkrepresents the resudual error term.

3.4. Robustness check

We initially began a robustness check by examining potential non
linearities using the quadratic effect. Following the methodology 
described by Svensson et al. (2018), we conducted two confirmatory 
tests. First, we applied Ramsey’s (1969) RESET (Table 3) on the latent 
variable scores obtained after modifying the original PLS-SEM algorithm 
concepts. The bootstrapping results with 5000 samples showed that 
neither human factors nor public administration (F (3849) = 1.50, p=
0.340) nor the partial least regression of public digitalization on human 
factors and public administration (F (3409) = 0.65, p= 0.602) were 
subject to nonlinearities. Subsequently, we included interaction terms to 
represent the quadratic effects between (1) human factors and public 
administration and (2) public digitalization on human factors and public 
administration. The bootstrapping results for 5000 samples and without 
any sign changes indicated that neither of the nonlinear effects is sig
nificant (Table 4). Consequently, we conclude that the linear effect 
model is robust. Hair et al. (2021) emphasized that panel data can 
exhibit variations in its patterns across different countries, and 
neglecting these variations can lead to biased estimates. Our data is 
sourced from various countries and regions, providing compelling rea
sons to believe that unobserved endogeneity plays a role at the country 
and sector levels. Moreover, the effects of human factors on public 
digitalization and public administration may differ as well. To assess 
potential endogeneity, we utilized the Gaussian copula approach with 
the latent variable scores of the original model estimation serving as 
inputs (Hair et al., 2021). Using Park and Gupta’s (2012) methodology, 
we administered the Kolmogorov-Smirnov test to determine which 
variables may exhibit endogeneity and are not normally distributed 
(Sarstedt and Mooi, 2014). The latent variable scores for institutional 
quality, government regulations, and information capacity, which serve 
as dependent variables in the PLS-SEM path models, showed that none of 
the constructs had normally distributed scores, allowing us to proceed 
with Park and Gupta’s (2012) method. The results, listed in (Table 2) 
indicate that none of the Gaussian Copulas (i.e., institutional quality, 
government regulations, and information capacity) were significant (p 
value > 0.05). All possible combinations of Gaussian Copulas were 
tested, and none were significant. The fit indices for the three segments, 
as shown in Table 2, are consistent with Sarstedt and Mooi’s argument 
that whenever AIC3 and CAIC suggest a similar number of different 
segments, the results are appropriate. Consequently, the endogeneity 
test supports the robustness of the structural model (Hair et al., 2021). 
We also examined the multicollinearity using the variance inflation 
factor (VIF). As shown in (Table 3), the VIF values were less than 5, 
indicating that the model did not suffer from multicollinearity. Overall, 
the tests confirm that the robustness of the model is within the accept
able range.

4. Results

In recent years, PLS-SEM has gained significant popularity in social 
science literature for forming theories, establishing connections be
tween variables, and test hypotheses (Gariba et al., 2024a, 2024b). The 
PLS-SEM method typically consists of measurement and structural 
models, which are considered the primary steps in the analysis. The 
following sections outline the necessary steps, procedures, and threshold 
values for these models. In the results section, we discuss the descriptive 
statistics and normality tests using kurtosis and skewness. Table 3 below 
presents the results, revealing that public digitalization construct has the 

Table 1 
Variable description.

Variables Description Source

Public Digitalization (Mediator)
E-governance 
index

Assess the availability and 
index of e-government services 
of countries, reflecting the 
level of digitalization of public 
institutions.

Bigdeli et al. (2013); Zioło 
et al. (2022); Fischer et al. 
(2021); Qureshi, (2023); 
Gariba et al. (2024a, 2024b).

E-information 
sharing

captures the extent to which 
digital tools are used to 
disseminate information, 
thereby reflecting the level of 
digital integration within 
public administration.

Institutions 
Providing ICT 
training

Public institutions who 
provided training in ICT to 
their personnel.

Internet_ Use Measures last internet use, 
within last 3 months, 12 
months before the survey, ever 
used, never used - whether at 
home, at work or from 
anywhere else and whether for 
public or private or work/ 
business related purposes.

Human Factors (Independent)
employee 
satisfaction

A metric for measuring the 
health and effectiveness of an 
organization’s human 
resources.

Gariba et al. (2022); Miao 
et al. (2023); Profiroiu et al. 
(2024); Gariba, and Prokop. 
(2024).

ICT graduates Measures the influx of new 
talent with specialized 
knowledge in information and 
communication technologies

Female ICT 
specialists

Measures the broader societal 
and organizational efforts to 
close the gender gap in 
technology, which is linked to 
better economic outcomes and 
more inclusive growth.

human capital Human capital encompasses 
the collective skills, 
knowledge, and experience of 
the workforce, which are vital 
for sustaining long-term 
growth and adaptability

Public Administration (Dependent)
Institutional 
Quality

This variable reflects the 
effectiveness, efficiency, and 
integrity of public institutions. 
High institutional quality is 
associated with better 
governance outcomes, 
including economic 
performance and public trust in 
government.

Androniceanu et al. (2022); 
Silva et al. (2024).

Government 
Regulations

Measures the ability of the 
government to balance 
protection and innovation 
while maintaining effective 
economic stability.

Government 
Openness

Measures the transparency and 
accountability of public 
institutions. Open government 
initiatives ensure that citizens 
have access to information.

Information 
Capacity

Captures the ability of public 
administration to collect, 
manage, and use data 
effectively. High information 
capacity enhances decision 
making, policy 
implementation, and public 
service delivery.

Source: (The Authors).
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lowest mean score of 0.31, accompanied by a standard deviation of 
0.049. Conversely, the public administration construct has the highest 
mean score of 0.467 with a corresponding standard deviation of 0.043. 
The human factor construct has a mean score of 0.467 and a standard 
deviation of 0.043. These results suggest an inverse relationship be
tween the mean scores and the standard deviations, indicating that as 
the mean scores decrease, the standard deviation scores increase. We 
further examined the normality of the data distribution using kurtosis 
and skewness. Data is considered normally distributed if the kurtosis 
value falls between − 7 and 7 and the skewness value falls between − 2 
and 2 (Hair et al., 2021). The results confirm that all the variables fall 
within the acceptable normal distribution thresholds specified above. 
Consequently, it can be inferred that the research data is normally 
distributed.

The coefficients of determination (R2), effect size (f2), and predictive 
model (Q2) are presented in Table 3. According to Hair Jr et al. (2021)
the range of explanatory power is determined using the standard R2 

which the value of 0.67 indicates a substantial explanatory power, while 
values of 0.33 and 0.10 are categorized as moderate and weak explan
atory power, respectively. Examining Table 3 reveals that the R2 values 
for public digitalization and public administration were 0.403 and 
0.098, respectively, indicating weak explanatory power of the model. 
The Q2 values were all greater than 0.1, indicating a strong predictive 
capability of the constructed model (Hair et al., 2021). Additionally, we 
analyzed the indirect (mediating) effect of public digitalization on 
human factors and public administration, as illustrated in (Table 6).

4.1. Measurement model

In the statistical algorithm, the measurement model is the initial 
phase to confirm the authenticity of the factor loading, Cronbach’s 
alpha, composite reliability, average variance extracted (AVE), 
discriminant validity, cross loadings, and other important measuring 
factors in the measurement model (Hair et al., 2017). However, as per 
the recommended procedure to confirm the statistical outcomes, the 
values must exist in the following range: the factor loading values must 
be 0.6 or higher, Cronbach’s alpha and composite reliability must be 0.7 
or higher, AVE must be ≥ 0.5, to verify the validity of the measurement 
model (Goldsmith et al., 1991; Ramayah et al., 2018; Hair et al., 2021). 
As indicated in Table 4, the square root of the AVE values, as shown in 
the diagonal, was compared with the inter-construct correlation values, 
and the findings revealed that the square root of AVEs is much higher 
than the correlated values. This suggests that there are no correlations 
between the constructs, indicating the fulfilment of discriminant validity 
criteria. Furthermore, the CA scores varied between 0.831 and 0.891, 
indicating that the model surpassed the minimum threshold of the test. 
Finally, the CR scores ranged from 0.886 to 0.924, indicating that the 
model surpassed the minimum prerequisite for the CR test. At the same 
time, the study focused on examining multicollinearity among con
structs through the variance inflation factor (VIF) technique, and the 
results confirmed that there were no issues of multicollinearity in this 
study, with a criterion score below 5. This indicated that collinearity 
potential was evaluated for each item. Therefore, there were no con
cerns regarding the potential multicollinearity.

In the second step of the measurement model, the study employed 
the procedure of Fornell (1981) to evaluate the results of discriminant 

Table 2 
Assessment of endogeneity test using the Gaussian Copula approach.

Test Construct Coefficient P values Number of segments

Gaussian copula of model 1 (endogenous variables; institutional quality cInst_quality 0.207 0.605 AIC 1 2 3
2010.10 2070.89 2070.40

Gaussian copula of model 2 (endogenous variables; government regulations cGov.reg 0.112 0. 758 AIC3 2080.71 2000. 01 2059. 26
Gaussian copula of model 3 (endogenous variables; information capacity cInfo_cap 0. 451 0. 744 CAIC 2045.10 2156. 65 2160.10

Note: c indicates the copula term in the model; AIC: Akaike’s information criterion; AIC3: modified AIC with factor 3; CAIC: consistent AIC.
Source: (The Authors).

Table 3 
Direct relationship (hypothesis testing) and descriptive statistics.

Relationship Estimate SM SD t-value Decision R2 F2 VIF Q2 Ramsey’s RESET

HF → PA 0.467 0.467 0.043 10.848 Confirmed 0.403 0.329 1.109 0.311 (F (3849) = 1.50, p= 0.340)
PD → PA 0.308 0.31 0.049 6.277 Confirmed 0.109 1.000 (F (3409) = 0.65, p= 0.602)
HF → PD 0.314 0.317 0.051 6.093 Confirmed 0.098 0.144 1.104 0.093

Note*: HF = Human Factors, PD = Public Digitalization, PA = Public Administration.
Source: (The Authors).

Table 4 
Factors loading, Cronbach’s alpha, composite reliability, AVE.

Constructs Dimension Factors Loading Cronbach’s Alpha Composite reliability (rho_a) Composite reliability (rho_c) AVE

Human Factors (HF) ICT Graduate 0.908 0.885 0.899 0.921 0.745
Female ICT Specialist 0.807
Human Capital 0.923
Employees Satisfaction 0.807

Public Digitalization (PD) E-Government Users 0.867 0.891 0.893 0.924 0.753
E-Information Sharing 0.881
Internet Usage 0.877
Institutions for ICT Trainings 0.845

Public Administration (PA) Institutional Quality 0.782 0.831 0.849 0.886 0.661
Government Regulations 0.875
Open Government 0.803
Information Capacity 0.789

Source: (The Authors).
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validity. The study noticed that all the slopping values were higher in the 
relevant directions and confirmed the validation of discriminant val
idity. The study further extended the Fornell and Larkar criteria and 
checked the cross-loadings among the constructs. The outcomes of 
cross-loading and discriminant validity, as presented in (Table 5) points 
to the fact that the measurement model is consistent with the established 
framework.

4.2. Structural model

After validating the measurement model, the study extends to the 
second phase of the PLS-SEM analysis procedure to assess the structural 
model for testing the proposed hypothesis. In the assessment of the 
structural model, a bootstrapping methodology, along with a sample of 
5000, was executed to test the hypothesis. In the first step, the study 
inspected the direct association among the outlined variables, where the 
results indicated that human factors have a positive significant effect on 
public administration (β = 0.467, p < 0.05), public digitalization have a 
positive significant direct effect on public administration (β = 0.308, p <
0.05), The results also indicated that human factors have a positive 
direct effect on public digitalization among European Union nations (β =
0.314, p < 0.05), as shown in (Table 3 and Fig. 2). Moreover, in the 
assessment of indirect relationships, the study observed that public 
digitalization mediates the relationship between human factors and 
public administration among European Union nations (β = 0.097, p <
0.05), as shown in (Table 6). Therefore, based on the PLS-SEM results, 
all formulated hypotheses were accepted in this study and achieved the 
objectives of the structural model.

To evaluate the goodness of model fit, the table below proved the 
outcomes, as it indicates that SRMR = 0.063, 0.063, NFI = 0.893. and 
0.893 were within acceptable ranges (Table 7). According to the rules, 
the values of SRMR must be in the range of “0–0.08”, and NFI must be in 
the range of “0–1.00” to achieve goodness of model fit (Rizwanullah 
et al., 2021). Therefore, the objective of goodness of model fit was 
proficient in this research.

Moreover, in the outcomes of the bootstrapping procedure, the his
tograms depicted in (Figs. 3–6) shows the dispersion of values and the 
distribution of path-loading coefficients for the direct and indirect re
lationships of human factors, public digitalization, and public adminis
tration. The histogram shows the graphical display of information and 
the dispersion of the estimated values across iterations, as contained in 
the confidence interval.

5. Discussion

This study aims to assess the mediating role of public digitalization in 
the relationship between human factors, such as skills, competencies, 
satisfaction, and engagement, and the efficacy of public administration. 
Specifically, we considered the direct relationship, as well as the 
mechanism through which public sector digitalization impacts public 

administration. The findings reveal that human factors have significant 
positive effect on public administration. This positive correlation sug
gests that public institutions that prioritize strategies that enhance 
employee engagement, such as providing opportunities for professional 
development and fostering a supportive organizational culture, are 
likely to be efficient (Tajuddin et al., 2024). For instance, human factors 
such as training in digital competencies, ICT graduates, and fostering a 
culture of innovation can significantly bolster the effectiveness of digi
talization efforts in public administration (Amimakmur et al., 2024). 
Moreover, the successful implementation of digital tools is contingent 
upon the willingness and ability of public servants to effectively utilize 
these technologies. Therefore, public administrations that invest in 
human capital development are likely to see improved outcomes from 
their digital initiatives, as employees who are well-equipped and moti
vated are better positioned to leverage technology in service delivery 
(Lam et al., 2021). This finding confirms H1 Consistent with Kaszás 
et al., (2023), who highlight the emergence of human factors in digital 
maturity models. The findings further substantiate the notion that 
satisfied employees are not only more productive but also more likely to 
advocate for and implement changes that improve public services, 
highlighting the significance of employee satisfaction as a pivotal 
human factor influencing public administration (UN, 2009; Campbell, 
2021). Consequently, the significance of these findings lies in the fact 
that they highlight the need for public administrators to invest in human 
capital development as a strategic priority (Aman-Ullah et al., 2022; 
Iqbal et al., 2024). Hence, by focusing on improving human factors, 
public institutions can enhance their capacity to serve the public effec
tively, thereby increasing public trust in and satisfaction with govern
ment services.

The results of this study further indicate a significant positive in
fluence of human factors on public digitalization, reinforcing the critical 
role that individual and collective attributes play in the successful 
implementation of digital initiatives within public administration. These 
results imply that governments increasingly rely on digital tools to 
enhance service delivery and citizen engagement, and recognizing and 
addressing the human factors that drive successful digitalization be
comes essential (Balog et al., 2022; Rodchenko et al., 2023). For 
example, public administration should prioritize investments in training 
and development programs that equip employees with the necessary 
digital skills and competencies (Terlizzi, 2021). The results also imply 
that organizations with a skilled and motivated workforce are more 
likely to adopt and effectively utilize digital technologies, leading to 
improved service delivery and operational efficiency (Iordan et al., 
2022). Additionally, Hamner et al. (2010) concluded that fostering an 
inclusive and supportive organizational culture can enhance employee 
morale and commitment, ultimately leading to more effective digital 
transformation efforts. The findings of this study confirm H2, which is 
consistent with the literature that emphasizes the role of human factors 
in the digitalization of selected archival collections (Rajah et al., 2018).

Moreover, the findings of the study confirm H3 and H4, as they 

Table 5 
Discriminant validity and cross loading.

Cross Loading Human Factors Public Digit Public Admin Discriminant Validity

Human Factors ICT Graduate 0.908 0.309 0.522 ​ Human Factors Public Digital Public Admin
Female ICT Specialist 0.807 0.209 0.454 0.863
Human Capital 0.923 0.329 0.527
Employees Satisfaction 0.807 0.218 0.434

Public Digitalization E-Government Users 0.281 0.867 0.37 0.563 0.813
E-Information Sharing 0.272 0.881 0.426
Internet Usage 0.294 0.877 0.396
Institutions for ICT Trainings 0.239 0.845 0.384

Public Administration Institutional Quality 0.377 0.261 0.782 0.314 0.455 0.868
Government Regulations 0.526 0.427 0.875
Open Government 0.510 0.425 0.803
Information Capacity 0.380 0.327 0.789

Source: (The Authors).
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reveal a significant positive influence of public digitalization on public 
administration, highlighting the transformative potential of digital 
technologies in enhancing governance and service delivery within the 
European Union (EU). This key finding suggests that digital tools 
enhance the visibility of government actions and decision-making pro
cesses, allowing citizens to engage more effectively with public in
stitutions (Popova et al., 2023). This increased transparency fosters 
public trust and encourages civic participation, which are essential 
components of democratic governance (Abubakar and Shrestha, 2020; 
Shashyna et al., 2023). The existing literature supports the notion that 
digitalization enhances accountability by providing citizens with 
real-time access to information about government activities. For 
example, Androniceanu et al. (2022) confirmed a positive influence of 
evaluating the impacts of digitalization on public administration and 
economic development in the EU. Xanthopoulou and Plimakis (2021)
argued that when public services are designed with user experience in 
mind, they achieve higher levels of citizen engagement and satisfaction. 
These findings underscore the importance of adopting a citizen-centric 
approach to digitalization, as it not only improves service delivery, 
but also strengthens the relationship between citizens and their gov
ernment. While the positive influence of public digitalization on public 

administration is evident, it is essential to acknowledge the challenges 
associated with this transformation. Issues such as the digital divide, 
data privacy concerns, and the need for robust cybersecurity measures 
must be addressed to ensure that digitalization efforts are equitable and 
effective (Profiroiu et al., 2024).

6. Conclusion and implications

The main aim of this research was to develop a theoretical model to 
elucidate the extent to which public sector digitalization could be har
nessed to enhance human factors and public administration. While it is 
acknowledged that human factors impact public administration princi
ples, our understanding of the mechanisms through which public digi
talization impacts this relationship is less explored. In this study, we 
examine the prevailing effect of public digitalization and its impact on 
the relationship between human factors and public administration. This 
study revealed that human factors have a positive and direct relation
ship with public administration. The results further show that human 
factors positively influence public sector digitalization. Public digitali
zation significantly mediates the relationship between human factors 
and public administration. The analysis further proved that the pro
posed conceptual model has predictive relevance as the models passed 
the associated test. These results contribute to the bourgeoning litera
ture on efficient public administration and how it can be achieved 
(Elsafty and Yehia, 2023). The current research expands these studies by 
incorporating the mechanisms through which public sector digitaliza
tion impacts human factors and public administration in EU countries 
where there is a paucity of research has been conducted. The results 
affirm that public digitalization acts as a significant mediator by 
providing the means to implement and scale sustainable practices within 
the framework of public administration. The key findings of this study 

Fig. 2. Measurement Model. Source: (The Authors).

Table 6 
Indirect relationship (hypothesis testing).

Relationship Estimate SM SD T-Value CILL CIUL Decision

HF → PD → PA 0.097 0.099 0.024 4.007 0.055 0.15 YES

Note*: HF = Human Factors, PD = Public Digitalization, PA = Public Administration
Source: (The Authors).

Table 7 
Model fit.

Saturated model Estimated model

SRMR 0.067 0.067
d_ULS 0.309 0.309
d_G 0.126 0.126
Chi-square 231.637 231.637
NFI 0.893 0.893

Source: (The Authors).
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make remarkable novel contributions to expanding existing theories. 
The finding that public sector digitalization significantly influences 
public administration directly aligns with the institutional theory 
(Boban and Klarić 2021; Androniceanu et al., 2022; Mihai et al., 2022).

6.1. Implications of research

6.1.1. Implications for practice
The findings of this study offer several practical implications for 

policymakers, public administrators, and stakeholders involved in the 
governance process in the European Union (EU). For instance, given the 
direct positive influence of human factors on public digitalization, it is 
imperative for public administrations to invest in employee training and 
development, as it becomes essential to enhance the skills and compe
tencies of public-sector workers. This can lead to improved service 
quality, increased efficiency, and greater innovation in the public 
administration. For instance, ongoing professional development 

programs can ensure that employees remain adaptable and capable of 
handling complex administrative tasks, thereby optimizing organiza
tional performance (Amimakmur et al., 2024). In addition, integrating 
human factors into public administration policymaking could lead to a 
more citizen-centric services. By prioritizing human capital and orga
nizational dynamics in policy design, public administrations can become 
more responsive and efficient, ultimately increasing public trust in and 
satisfaction with government services (Tajuddin et al., 2024). Similarly, 
Public administrations should invest in creating positive work envi
ronments, rewarding high-performing employees, and providing op
portunities for career development. These measures can boost employee 
motivation and productivity, thereby improving the overall perfor
mance of public institutions (Lam et al., 2021). Moreover, policymakers 
can prioritize the implement digitalization of large-scale digitalization 
among societies to bring efficiency and perfection among services, 
control wastage of resources, and add to the sustainability mission of the 
UN. The finding that public digitalization indirectly mediates the 

Fig. 3. Effects of Human Factors on Public Administration. Source: (The Authors).

Fig. 4. Effects of Human Factors on Public Digitalization. Source: (The Authors).
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relationship between human factors and public administration implies 
that policymakers can leverage digital tools to enhance human capital. 
For instance, policymakers should focus on integrating digital technol
ogies that support workforce development such as online training plat
forms and digital collaboration tools. This can help maximize the impact 
of human factors by ensuring that employees continuously develop skills 
that align with the evolving demands of digital governance.

6.1.2. Theoretical implications
Regarding theoretical implications, the positive influence of human 

factors, public digitalization, and public administration can be effec
tively analyzed through the lens of Institutional Theory, which empha
sizes the role of established norms, rules, and structures within 
organizations. One key implication of this theory is that the integration 
of human factors and digitalization in public administration is likely to 

be driven by institutional pressures, such as the need for legitimacy, 
adherence to regulatory standards, and alignment with societal expec
tations. This can encourage public institutions to adopt digital tools and 
practices that enhance efficiency, transparency, and service delivery 
(Marienfeldt, 2021). Moreover, Institutional theory suggests that public 
administrations may increasingly mimic the digital practices of leading 
organizations to gain legitimacy and improve their operational effec
tiveness. This can lead to the homogenization of digital practices across 
public institutions, influenced by the recognition of human factors as 
critical to the success of digital initiatives. The implication of this to 
policymakers is that the successful digital transformation of public 
administration is not solely a technical challenge but also a sociocultural 
one. Consequently, it is important to align digitalization efforts with the 
existing institutional norms, values, and expectations of both public 
officials and the citizens they serve.

Fig. 5. Effects of Public Digitalization on Public Administration. Source: (The Authors).

Fig. 6. Indirect Effects. Source: (The Authors).
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In light of future directions, this research inspected the association 
among defined variables in developed nations, while conducting a study 
in developing nations, and making a possible comparison between 
developed and developing economies can display more interactive re
sults for policymakers. This research further explored the association 
among defined variables, while future studies can add some control 
variables, such as age of organization, gender of top management, and 
sector. to further enrich the knowledge area. Future studies could also 
examine the moderating role of sustainability measures to provide more 
effective guidelines for practitioners. As anticipated, this study has 
certain limitations. First, this research is limited to European Union 
context, and extending the boundaries of existing research can bring 
about alternative outcomes. This study examined only the mediating 
factors; however, the addition of a moderating variable can draw a 
different image of the results.
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Troitiño, D.R., Mazur, V., Kerikmäe, T., 2024. E-governance and integration in the 
European union. Internet Things 27, 101321.

UN. (2009), The human factor in capacity-building for development, Economic and 
Social Council. The Human Factor in Capacity-Building for Development (English) 
(un.org). (Accessed on 8 December 2023).

Van Dooren, W. (2018). Measuring Public Administration: a Feasibility study for better 
comparative indicators in the EU. Publications Office of the European Union.

Vasilescu, M., Șerban, A., Dimian, G., Aceleanu, M., Picatoste, X., 2020. Digital divide, 
skills and perceptions on digitalisation in the European Union—Towards a smart 
labour market. PLoS ONE 15.

Veshkurova, A., Kopylova, N., Aleksashina, T., Alyamkina, E., 2022. The role of human 
capital in ensuring the digital transformation of Russian companies. In: Proceedings 
of the IX International Scientific and Practical Conference “Current Problems of 

F. Febiri et al.                                                                                                                                                                                                                                    Journal of Open Innovation: Technology, Market, and Complexity 10 (2024) 100424 

13 

http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref29
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref29
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref30
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref30
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref31
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref31
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref31
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref32
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref32
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref32
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref33
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref33
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref33
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref33
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref34
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref34
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref34
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref35
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref35
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref35
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref36
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref36
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref36
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref37
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref37
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref37
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref38
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref38
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref38
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref39
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref39
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref39
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref40
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref40
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref41
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref41
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref42
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref42
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref42
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref43
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref43
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref43
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref44
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref44
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref44
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref45
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref45
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref45
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref46
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref46
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref46
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref47
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref47
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref47
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref48
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref48
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref48
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref49
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref49
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref49
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref50
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref50
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref50
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref50
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref50
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref51
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref51
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref52
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref52
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref52
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref53
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref53
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref53
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref54
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref54
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref55
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref55
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref56
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref56
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref56
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref57
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref57
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref57
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref58
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref58
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref59
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref59
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref59
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref60
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref60
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref60
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref61
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref61
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref62
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref62
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref62
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref63
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref63
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref64
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref64
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref64
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref65
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref65
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref65
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref66
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref66
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref67
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref67
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref67
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref68
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref68
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref69
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref69
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref70
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref70
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref70
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref71
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref71
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref72
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref72
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref72
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref72
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref72
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref73
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref73
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref74
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref74
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref74
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref74
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref75
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref75
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref76
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref76
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref77
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref77
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref77
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref78
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref78
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref78


Social and Labour Relations"(ISPC-CPSLR 2021). Atlantis Press, pp. 405–410 
(February). 

Vilkas, M., Bikfalvi, A., Rauleckas, R., Marcinkevicius, G., 2022. The interplay between 
product innovation and servitization: the mediating role of digitalization. J. Bus. Ind. 
Mark. 37 (11), 2169–2184.

Waldo, D., 1967. The study of Public Administration. Random House, New York. 
Xanthopoulou, P., Plimakis, S., 2021. Digitalization and digital transformation and 

adoption in the public administration during the Covid19 pandemic crisis. Eur. Sci. 
J., ESJ 17 (31), 60.

Zaborovskaia, O., Nadezhina, O., Avduevskaya, E., 2020. The impact of digitalization on 
the formation of human capital at the regional level. J. Open Innov. Technol., Mark., 
Complex. 6 (4), 184.

Zawojska, A., 2010. Determinants of farmers’ trust in government agricultural agencies 
in Poland. Agric. Econ. 56 (6), 266–283.

Zioło, M., Niedzielski, P., Kuzionko-Ochrymiuk, E., Marcinkiewicz, J., Łobacz, K., Dyl, 
K., & Szanter, R. (2022). E-government development in european countries: socio- 
economic and environmental aspects. Energies.

Zumofen, R., Kakpovi, B.G., Mabillard, V., 2022. Outcomes of government digitalization 
and effects on accountability in Benin. Transform. Gov.:People Process Policy 16 (3), 
305–317.

F. Febiri et al.                                                                                                                                                                                                                                    Journal of Open Innovation: Technology, Market, and Complexity 10 (2024) 100424 

14 

http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref78
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref78
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref79
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref79
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref79
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref80
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref81
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref81
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref81
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref82
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref82
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref82
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref83
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref83
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref84
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref84
http://refhub.elsevier.com/S2199-8531(24)00218-X/sbref84

	The synergy between human factors, public digitalization and public administration in the European context
	1 Introduction
	2 Theoretical literature and hypothesis development
	2.1 Institutional theory
	2.1.1 The relationship between human factors and public administration
	2.1.2 The role of human factors on public digitalization
	2.1.3 Nexus between public digitalization and public administration
	2.1.4 An integrated perspective of human factors, public digitalization and public administration


	3 Methodology
	3.1 Design and data collection
	3.2 Description of variables
	3.3 Data analysis technique and scale validation
	3.4 Robustness check

	4 Results
	4.1 Measurement model
	4.2 Structural model

	5 Discussion
	6 Conclusion and implications
	6.1 Implications of research
	6.1.1 Implications for practice
	6.1.2 Theoretical implications


	Ethical approval
	Ethical statement
	Informed consent
	Funding source
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgement
	datalink6
	References


