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Abstract

Drawing on Governance Theory and institutional perspectives, this study analyses the
relationship between e-government use and SDG16-related institutional outcomes across
27 European countries during 2010–2022. Using longitudinal panel data estimations with
country and year fixed effects, complemented by an exploratory cluster analysis, the
paper examines how technological, economic, and demographic factors influence trust in
public institutions, voice and accountability, and control of corruption. The results reveal
substantial heterogeneity across institutional dimensions. Economic variables, particularly
income per capita and unemployment, emerge as the most robust predictors of institutional
performance. By contrast, the effects of technological variables weaken considerably once
structural country heterogeneity is controlled for. The findings suggest that digitalisation is
more strongly associated with institutional trust than with improvements in democratic
accountability or corruption control. Cluster analysis identifies heterogeneous trajectories
of e-government adoption across European countries, indicating that digitalisation does
not automatically generate governance improvements in all contexts. Overall, the study
shows that the effectiveness of e-government depends heavily on broader institutional
and socio-economic conditions and highlights the importance of distinguishing structural
cross-country differences from within-country longitudinal dynamics.

Keywords: e-government; SDG16; digital governance; institutional trust; fixed effects
models; panel data; Europe

1. Introduction
The achievement of Sustainable Development Goal 16 (SDG16), which promotes

peaceful, inclusive, and accountable institutions, has become one of the central governance
challenges for contemporary democracies. In recent years, digital transformation processes
have intensified across public administrations worldwide, particularly through the expan-
sion of e-government systems aimed at improving administrative efficiency, transparency,
citizen participation, and public service delivery. Within the European context, digital
governance has increasingly been presented as a strategic instrument for strengthening
institutional quality and democratic resilience.
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The existing literature frequently assumes that digitalisation contributes directly to in-
stitutional strengthening and democratic quality (Tolbert & Mossberger, 2006; Myeong et al.,
2014; Adams & Paul, 2023). In this sense, e-government is commonly associated with higher
levels of transparency, administrative efficiency, citizen participation, and institutional trust.
From this perspective, digitalisation is often interpreted as a mechanism capable of im-
proving the interaction between citizens and public institutions while facilitating more
responsive and accountable governance systems.

However, more recent studies suggest that the effects of digital governance depend
heavily on institutional capacity, political stability, and socio-economic conditions (Dhaoui,
2022; Doran et al., 2023). Consequently, important limitations remain in the existing
literature. First, many previous studies rely primarily on cross-sectional or pooled empirical
approaches, which may overestimate the positive effects of digitalisation by failing to
distinguish between structural cross-country differences and within-country institutional
changes over time. As a result, it remains unclear whether countries with more advanced
e-government systems achieve stronger institutional outcomes because of digitalisation
itself or because these countries already possess historically stronger economic, political,
and administrative structures.

Second, the relationship between digitalisation and governance outcomes may not
be homogeneous across institutional dimensions. While some studies suggest that e-
government contributes positively to institutional trust and transparency, its effects on
democratic participation, accountability, or corruption control remain less conclusive and
often context-dependent. Increasingly, recent research suggests that digital governance
should be understood as an institutionally embedded process whose effectiveness depends
on broader governance structures, administrative capacity, economic development, digital
inclusion, and political stability.

Third, comparatively limited attention has been devoted to analysing the European
experience from a longitudinal perspective. This limitation is particularly relevant because
European countries display substantial heterogeneity regarding digital transformation tra-
jectories, institutional quality, economic structures, and democratic performance. Countries
such as Denmark, Estonia, and the Netherlands have consistently combined high levels
of digital governance with strong institutional outcomes, whereas other countries have
experienced important advances in digitalisation without equivalent improvements in
trust, accountability, or corruption control.

Against this background, this study analyses the relationship between e-government
use and SDG16-related institutional outcomes across 27 European countries during the
period of 2010–2022. In particular, the paper examines how technological, economic, and
demographic factors influence three dimensions associated with SDG16: trust in public
institutions, voice and accountability, and control of corruption.

More specifically, the study seeks to answer the following research question:

To what extent does e-government use contribute to SDG16-related institutional outcomes
once structural country heterogeneity and within-country longitudinal dynamics are
taken into account?

In addition, the paper explores whether the relationship between digitalisation and
institutional quality differs across distinct dimensions of SDG16 and across different trajec-
tories of e-government adoption within Europe.

To address these questions, the study employs panel data econometric techniques,
including country and year fixed effects estimations, which make it possible to distin-
guish long-term structural differences across countries from within-country institutional
dynamics over time. In addition, an exploratory cluster analysis is conducted to identify
heterogeneous trajectories of e-government adoption across European countries.
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The paper contributes to the literature in several ways. First, it provides longitudinal
evidence regarding the relationship between e-government and SDG16 dimensions within
the European context. Second, it contributes methodologically by demonstrating the
importance of distinguishing between cross-country structural heterogeneity and within-
country changes over time when analysing governance outcomes. Third, the study offers
a more nuanced interpretation of digitalisation by showing that the relationship between
e-government and institutional quality becomes substantially weaker once unobserved
country-specific heterogeneity is controlled for. Finally, the paper highlights that the effects
of digitalisation differ across institutional dimensions and are strongly conditioned by
broader economic, institutional, and socio-political contexts.

The findings suggest that countries characterised by stronger digital development
tend to exhibit better institutional outcomes overall, although these relationships are
primarily structural rather than driven by short-term within-country transformations.
More broadly, the results indicate that digitalisation alone is insufficient to strengthen
governance outcomes unless accompanied by stable institutional structures, socio-economic
development, and broader democratic capacity.

The remainder of the paper is structured as follows. Section 2 presents the theoretical
framework and develops the hypotheses. Section 3 describes the data, variables, and empirical
methodology. Section 4 presents the empirical results. Section 5 discusses the findings in
relation to previous literature and Governance Theory. Finally, Section 6 concludes the paper
and outlines policy implications, limitations, and future research directions.

2. Theoretical Framework and Hypotheses
Sustainable Development Goal 16 (SDG16) emphasises the importance of peaceful,

accountable, transparent, and inclusive institutions as a foundation for sustainable devel-
opment (UNDP, 2016). In this sense, governance quality, institutional trust, accountability,
and corruption control have increasingly been recognised as key dimensions of democratic
resilience and long-term socio-economic development (OECD, 2016, 2022; Kaufmann et al.,
2011). Consequently, understanding the factors that strengthen institutional performance
has become a central concern within governance and sustainability research.

From an Institutional Theory (IT) perspective, institutions shape social behaviour through
formal and informal rules, norms, and governance structures (Meyer & Rowan, 1977; Powell
& DiMaggio, 2012). Governance Theory (GT), in turn, emphasises the importance of effective,
transparent, and participatory governance systems for achieving sustainable development
and strengthening institutional resilience (Kemp et al., 2005). Together, these perspectives
suggest that digital governance initiatives such as e-government may contribute to SDG16
achievement by improving transparency, administrative responsiveness, accountability, and
citizen participation. However, both theories also imply that the effectiveness of digitalisation
depends on broader institutional and socio-economic conditions.

There are numerous works that relate the development of ICT and the use of e-
government with the achievement of SDG16, from the perspective of Governance Theory.

Under a GT perspective, therefore, e-government use contributes to sustainable devel-
opment (Castro & Lopes, 2022), and particularly to the achievement of SDG16 (Adams &
Paul, 2023; Agbozo, 2018; ElMassah & Mohieldin, 2020; Janowski, 2016; Kim & Lee, 2012),
as an enabler of e-transparency, citizen trust, e-democracy, and corruption control (Lissitsa,
2021; Doran et al., 2023; Khan et al., 2021). While Mantovani Ribeiro et al. (2021) note that
SDG16 does not involve targets directly associated with the use of ICT-enabled structures
such as e-government, they suggest that their implementation can play a crucial role in
improving the transparency, accountability, and efficiency of institutions and call for more
research to address the intersection among governance, state of and investments in technol-
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ogy, and sustainable development. However, Heeks (2020) highlights that technology alone
as key to enabling e-government is insufficient to achieve SDG16 goals and that economic
and demographic factors need to be considered as well if we are to understand the reasons
behind countries’ varying SDG16 performance. Factors such as user e-participation, income
per capita and income disparities, spatial and age-conditioned inequalities in the accessibil-
ity of information due to a digital divide or unemployment all contribute to stronger public
governance (Amosun et al., 2022; Friemel, 2014; Glyptis et al., 2020; Kaufmann et al., 2011;
Ochara & Mawela, 2015; Pérez-Morote et al., 2020; Zhang & Kimathi, 2022; Zou et al., 2023).
In this regard, there is limited research not only concerning the role of the aforementioned
factors, but also regarding the study of the role of e-government in SDG16 achievement
(Adams & Paul, 2023; Agbozo, 2018; Janowski, 2016). We argue that filling these gaps in
the literature is important for understanding the reasons behind the largely diverse, in
terms of their success, efforts of UN Member States (UN, 2015) to implement SDG16 and to
establish whether e-government is implicated in this process. Understanding these reasons
is also important to help identify appropriate policies to boost SDG16 achievement rates,
bridge implementation gaps across countries, and to propose theoretical contributions to
the literature regarding SDG16.

To ensure that governance and specifically e-government is relevant in building
stronger institutions and achieving sustainable development, GT posits that it must be
examined from the perspective of dimensions shaping any social system, proposing a
causal role for economic, demographic and technological factors such as those identified
above (Marthandan & Tang, 2010; Myeong et al., 2014; Kaimuri & Kosimbei, 2017; Castro &
Lopes, 2022; Dhaoui, 2022; Glyptis et al., 2020; Horobet, et al., 2023; Iong & Phillips, 2022;
Khan et al., 2021; Lissitsa, 2021).

From an IT perspective, strong institutions rely on the trust and confidence of citizens.
Tolbert and Mossberger (2006) propose that e-government can enhance trust by fostering
better interactions with citizens and strengthening the sense of governmental attentiveness,
arguing for a positive correlation between the level of e-government and trust in less corrupted
countries. Other authors also comment that the implementation of e-government can signifi-
cantly influence trust in public institutions through improvements in transparency, efficiency,
and effectiveness (Amosun et al., 2022; Balaskas et al., 2022; Lissitsa, 2021; McNeal et al.,
2008; Moon & Norris, 2005; Pérez-Morote et al., 2020). In turn, trust in public institutions is
representative of how satisfied citizens are with their management and how efficient they
are proving to be (Khan et al., 2021; Othman et al., 2020). Myeong et al. (2014) highlight the
complexity of and the various factors that influence the relationship between e-government
and trust in government, showing both positive and neutral results, depending on the context
and methodologies used. Yet, strong institutions also mean democratic quality proxied by
their degree of voice openness and accountability. Voice and accountability mean that citi-
zens participate in the selection of governments and their decisions and that governments
are accountable (Kaufmann et al., 2011; Stratu-Strelet et al., 2021). Some research (Leroux,
2020; Amosun et al., 2022) has shown that e-government promotes voice and accountability
improvement. In other research, such a relationship is less clear, however (Lindquist & Huse,
2017; Waheduzzaman & Khandaker, 2022). Another aspect of strong institutions within the
objectives of SDG16 is corruption control. Research suggests that the digitalization of public
services reduces opportunities for corrupt behaviour by automating procedures and reducing
citizens’ direct interaction with officials. For example, Mantovani Ribeiro et al. (2021) focused
on ICTs creating a culture of transparency and in curbing corruption. The accessibility of
public data through online platforms promotes greater citizen and media oversight, strength-
ening institutional control. These technological advances increase the transparency and thus,
the traceability, of government actions, limiting the scope for corruption (Arayankalam et al.,
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2021; Khan et al., 2021). However, according to Park and Kim (2020), advanced ICTs may be
exploited to commit acts of corruption instead of being utilized for its detection and reduction.

In summary, trust, the quality of democracy, and corruption control are indispensable
aspects of strong institutions as defined in SDG16, where e-government seems to be playing
a role, while whose causal nature warrants clarification (Zou et al., 2023).

Overall, existing literature suggests that e-government may contribute to several
dimensions associated with SDG16, including institutional trust, democratic accountability,
and corruption control. However, previous evidence also indicates that these relationships
may vary substantially across countries, depending on broader institutional, economic, and
demographic conditions. Consequently, the relationship between digitalisation and SDG16
dimensions requires further longitudinal and context-sensitive analysis.

Based on the above, we propose the following hypotheses:

H1. Economic, demographic, and technological factors are associated with variations in trust in
public institutions across European countries.

H2. Economic, demographic, and technological factors are associated with variations in voice and
accountability across European countries.

H3. Economic, demographic, and technological factors are associated with variations in corruption
control across European countries.

H4. European countries exhibit heterogeneous trajectories of e-government adoption associated
with different institutional, economic, and demographic profiles, reflecting varying levels of SDG16-
related institutional performance.

3. Materials and Methods
3.1. Data and Measures

The sample was drawn from 30 countries featured in the EC e-government benchmark
reports (e.g., EC, 2022). However, due to insufficient data for building the data panel, we
had to exclude three countries, namely: Cyprus, Iceland, and Romania. The final sample
included 27 EU countries, including the UK (as it was member of the EU until 2020), plus
Norway, an EEA country closely affiliated with the EU, from which a cross-sectional and
longitudinal analysis of panel data from the 2010–2022 period was conducted to test our
hypotheses, with data collected for the years 2010, 2012, 2014, 2016, 2018, 2020, and 2022.
Both dependent and independent variable values were sourced from secondary data.

The study proxies achievement of SDG16 through the following dependent variables,
which constitute its three key dimensions, namely: trust in public institutions, quality of
democracy, and control of corruption. For trust in public institutions, we deploy ‘% pop-
ulation with confidence in public institutions in EU and EEA’ (‘TRUST’); for quality of
democracy, we use ‘Voice and Accountability’ (‘VAC’); and for corruption control, we
employ ‘Control of Corruption’ (‘COC’). TRUST proxies sub-objective SDG16.6, which
links confidence or trust to the transparency and efficiency of public institutions. VAC prox-
ies sub-objective SDG16.7, which underscores inclusive, participatory, and representative
decision making, addressing citizens’ demand for democratic public institutions. Finally,
COC proxies sub-objective SDG16.5 that seeks to curb corruption in all its forms. Each
dependent variable is measured as a percentage.

The choice of the variable ‘% population with confidence in public institutions in EU
and EEA’, instead of trust in national institutions, is based on internal and construct validity
considerations (Bryman & Bell, 2011). Specifically, indicators of trust in supranational
institutions (such as the European Parliament, the European Commission, or the European
Central Bank) are standardised through harmonised surveys, guaranteeing cross-sectional
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comparability among countries by using identical metrics for definition, periodicity and
methodology. In contrast, confidence in national institutions is usually measured with
heterogeneous instruments (national surveys with non-equivalent questions), introducing
biases in the analysis. Focusing on European institutions, the aim was to reflect perceptions
of trust in a shared governance system, directly linked to transnational policies (e.g.,
cohesion funds, digital regulations) that influence the fulfilment of SDG16.

Economic, demographic and technological variables were previously used in research
as independent variables to examine sustainable development and more specifically, trust
in institutions, the quality of democracy, and the control of corruption. To study trust
in European institutions, Myeong et al. (2014) selected the E-government Participation
Index (EPI) as a technological variable, and gross national income per capita (GNIpc) as
an economic variable, while Alzena (2024) and Undilashvili (2024) deployed the gender
pay gap. To study voice and accountability, EPI and ICT were selected as technological
variables (Castro & Lopes, 2022; Dhaoui, 2022; Doran et al., 2023), and GNIpc (Dhaoui,
2022; Lopatkova et al., 2019) and the gender pay gap (Pinto Hernández et al., 2023; Gaweł &
Toikko, 2024) were selected as economic variables. Demographic variables used in previous
research to measure voice and accountability were the human capital index (HCI) (Adams
& Paul, 2023; Dhaoui, 2022; Doran et al., 2023; Lopatkova et al., 2019), rurality, and the share
of population over 65 (De Toro et al., 2023; Ullah et al., 2022). To study corruption control,
investment in information technology (IIT) was identified as an explanatory economic
variable by Park and Kim (2020), while the gender pay gap (GPG) was deployed as an
economic variable in this context (Bauhr et al., 2018; Debsky & Jetter, 2015; Jávor & Jancsics,
2016; Mungiu, 2013; Wang & Sun, 2015).

The economic variables used in our study are GNIpc, measured in euros, and un-
employment (‘UNEMP’), measured as a percentage of the total labour force. As for the
demographic variables, we use HCI to proxy the level of education of the population; the
percentage of the population over 65 with (‘AGE65’); the percentage of rural population
(‘Rurality’); and GPG. Finally, in regards to technological variables, we deploy EPI (EC,
2010, 2012, 2014, 2016, 2018, 2020, 2022); the further investment in technological infras-
tructures, ‘ICT’; and the use of e-government (‘% users’), defined as the percentage of
individuals who indicated they had used the internet to interact with public authorities.
The values of these variables range between 0 and 100.

Table 1 shows the details of the variables incorporated, the indicators used for their
measurement, and the source from which they have been obtained. It is important to
mention that data extraction was influenced by a two-year lag for some variables. This is
because the independent variables EPI, ICT, and HCI are released in year t, but their values
correspond to responses gathered in year t-2. As the latest available UN’s E-government
Survey report is for 2022, it reports data for year t-2, i.e.,: 2020, for variables EPI, ICT and
HCI. As a result, and to maintain a consistent timeframe, the data on the other variables,
i.e., GNIpc, RURAL, UNEMP, AGE65, GPG, UEG, COC, VAC, and TRUST, were taken with
a two-year time lag.

Table 1. Variables, indicators and data source.

Variable Acronym Indicator Source

Trust in European institutions
(dependent variable) TRUST % population with confidence in

public institutions in the EU and EEA.
(EC, 2008, 2010, 2012,

2014, 2016, 2018, 2020)

Voice and Accountability
(dependent variable) VAC

% population with views on the degree
to which a country’s citizens can take

part in electing their government.

(WB, 2008, 2010, 2012,
2014, 2016, 2018, 2020)

https://doi.org/10.3390/admsci16060248

https://doi.org/10.3390/admsci16060248


Adm. Sci. 2026, 16, 248 7 of 20

Table 1. Cont.

Variable Acronym Indicator Source

Control of Corruption
(dependent variable) COC

% population with perceptions
regarding the extent to which public
authority is exploited for personal
benefit, including both petty and

large-scale corruption.

(WB, 2008, 2010, 2012,
2014, 2016, 2018, 2020)

Use of e-government
(independent variable (H1, H2,

H3)
(dependent variable (H4)

UEG
% of individuals who reported using

the internet to interact with public
authorities (% Users).

(EC, 2008, 2010, 2012,
2014, 2016, 2018, 2020)

E-Participation Evaluation
(independent variable) EPI e-Participation Index

(UN e-Government
Surveys, 2010, 2012, 2014,

2016, 2018, 2020, 2022)

Investment of Technology
(independent variable) ICT Technology Infrastructure Index

(UN e-Government
Surveys, 2010, 2012, 2014,

2016, 2018, 2020, 2022)
Income

(independent variable) GNIpc Gross National Income pc (WB, 2008, 2010, 2012,
2014, 2016, 2018, 2020)

Unemployment
(independent variable) UNEMP % unemployment population over

total population
(WB, 2008, 2010, 2012,
2014, 2016, 2018, 2020)

Education
(independent variable) HCI Human Capital Index

(UN e-Government
Surveys, 2010, 2012, 2014,

2016, 2018, 2020, 2022)

Rurality
(independent variable) RURAL

Proportion of rural inhabitants
compared to the total population

(% Rural)

(WB, 2008, 2010, 2012,
2014, 2016, 2018, 2020)

Age
(independent variable) AGE65 Percentage of the population aged 65

and older (% Age > 65)
(WB, 2008, 2010, 2012,
2014, 2016, 2018, 2020)

Gender Pay-Gap
(independent variable) GPG Difference between salaries of men and

women, divided by men’s salary (%)
(WB, 2008, 2010, 2012,
2014, 2016, 2018, 2020)

Source: own elaboration.

3.2. Data Analysis

To test hypotheses H1, H2 and H3, we employ panel data econometric techniques
that explicitly account for the longitudinal structure of the dataset, which includes 27 Euro-
pean countries observed over the period of 2010–2022. The empirical model is specified
as follows:

Yit = β0 + β1EPIit + β2 ICTit + β3UEGit + β4HCIit + β5 AGE65it + β6GPGit

+β7RURALit + β8GNIPCit + β9UNEMPit + αi + γt + εit

where:

• i denotes country,
• t denotes time,
• αi captures unobserved country-specific effects,
• γt captures time-specific effects,
• εit is the idiosyncratic error term.

Three dependent variables are estimated separately: TRUST (H1), VAC (H2), and
COC (H3).

We estimate three alternative specifications: (a) pooled OLS, as a baseline reference
model; (b) country fixed effects (FE); controlling for time-invariant unobserved heterogene-
ity across countries; (c) country and time fixed effects (two-way FE), controlling for both
country-specific and common temporal shocks.
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In addition, random effects (RE) estimations were computed as a robustness bench-
mark and compared with fixed effects specifications through Hausman tests (Table 2).
Results favoured fixed effects models for TRUST and VAC, indicating that unobserved
country-specific heterogeneity is correlated with the explanatory variables. For COC, the
Hausman test was inconclusive due to a non-positive definite covariance difference matrix,
a common issue when FE and RE estimates are very similar. Nevertheless, fixed effects esti-
mations were retained as the main specification for consistency and robustness purposes.

Table 2. Hausman specification tests for fixed and random effects models.

Dependent Variable Hausman χ2 df p-Value Preferred Model

TRUST 27.715 9 0.001 FE
VAC 83.357 9 <0.001 FE
COC n.a. 9 n.a. RE/no systematic difference

Note: Hausman testing for COC produced a non-positive definite covariance difference matrix. Source: own elaboration.

Standard errors are clustered at the country level to account for heteroskedasticity and
serial correlation within panels.

To better characterise the panel structure of the data, we report descriptive statistics
distinguishing overall variation, between-country variation and within-country variation.

This allows us to assess whether the explanatory variables vary primarily across
countries or over time.

Table 3 reports descriptive statistics distinguishing between overall standard deviation,
between-country standard deviation, and within-country standard deviation.

Table 3. Panel descriptive statistics: overall, between-country, and within-country variation.

Variable Mean Overall SD Between-Country SD Within-Country SD

TRUST 51.56 11.19 9.25 6.51
VAC 84.73 11.72 11.63 25.33
COC 78.56 15.72 15.70 2.91
EPI 67.32 23.89 12.93 20.22
ICT 66.42 22.89 7.79 21.57
UEG 41.31 19.32 16.37 1.07
HCI 80.51 20.55 39.84 20.17

AGE65 17.62 3.39 3.19 1.27
GPG 13.98 5.68 5.38 2.07

RURAL 25.77 12.38 12.54 10.53
GNIPC 35.46 21.24 21.35 3.13

UNEMP 8.25 4.67 3.85 2.74
Source: own elaboration.

The results reveal substantial heterogeneity across countries, particularly in variables
such as income per capita (GNIPC), e-government use (UEG), and the human capital index
(HCI), where between-country variation is comparatively large. This suggests that structural
differences between countries play an important role in explaining institutional performance.

By contrast, variables such as voice and accountability (VAC), ICT development, and
unemployment exhibit relatively stronger within-country variation over time, indicating
that these dimensions exhibit stronger temporal dynamics within countries.

Interestingly, UEG displays relatively limited within-country variation compared to
its between-country variation, suggesting that differences in e-government adoption are
primarily structural rather than driven by rapid changes over time.
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Overall, the descriptive evidence confirms the relevance of panel data techniques
and supports the use of fixed effects estimations to distinguish structural cross-country
heterogeneity from within-country institutional dynamics over time.

To test H4, an exploratory k-means cluster analysis was conducted based on the level
of e-government use (UEG). Similar approaches have been applied in previous studies on
digital governance and public policy (Calderón et al., 2022; Przeybilovicz et al., 2018).

H4 proposes that countries with higher levels of e-government use tend to display
stronger institutional performance in relation to SDG16 dimensions. In this context, the
cluster analysis is intended to identify whether country–year observations characterised by
different levels of e-government adoption also exhibit different institutional, economic, and
socio-demographic profiles.

Given the exploratory purpose of H4, the cluster analysis is intentionally based exclu-
sively on e-government use (UEG), allowing for the identification of distinct trajectories of
digital public service adoption and their associated institutional profiles.

The analysis classified country–year observations into three groups representing low,
medium, and high levels of e-government use. The objective of this analysis is descrip-
tive rather than causal, aiming to identify patterns of association between e-government
adoption and institutional outcomes.

Specifically, the cluster analysis explores differences across groups in relation to trust
in public institutions (TRUST), voice and accountability (VAC), control of corruption (COC),
income levels (GNIPC), and unemployment rates (UNEMP). The results of the cluster
analysis are presented in the Results section, together with the average characteristics
associated with each cluster.

Table 4 reports the average institutional and economic characteristics associated with
each e-government usage cluster. In particular, the table presents the mean values of TRUST,
VAC, COC, GNIPC, and UNEMP across low-, medium-, and high-use groups.

Table 4. Institutional and socio-economic characteristics across e-government usage clusters.

Variable Low Use Medium Use High Use

UEG 22.75 44.26 69.24
TRUST 49.84 50.02 56.92

VAC 78.48 87.01 92.13
COC 70.30 82.07 87.60

GNIPC 25,584.68 38,109.12 48,646.82
UNEMP 8.95 8.74 6.24

Observations 77 68 44
Source: own elaboration.

This descriptive comparison allows us to explore whether higher levels of e-government
use are systematically associated with stronger institutional outcomes and more favourable
socio-economic conditions, as proposed in H4.

4. Results
Table 5 reports the panel estimations for the three dimensions associated with SDG16:

trust in public institutions (TRUST), voice and accountability (VAC), and control of cor-
ruption (COC). Four alternative specifications are presented for each dependent variable:
pooled OLS, random effects (RE), country fixed effects (FE), and country plus year fixed
effects (two-way FE). Robust standard errors clustered at the country level are reported
in parentheses.
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Table 5. Panel regression estimates across alternative model specifications.

Variable
TRUST
Pooled

OLS

TRUST
Random
Effects

TRUST
Country

FE

TRUST
Country +

Year FE

VAC
Pooled

OLS

VAC
Random
Effects

VAC
Country

FE

VAC
Country +

Year FE

COC
Pooled

OLS

COC
Random
Effects

COC
Country

FE

COC
Country +

Year FE

EPI −0.17 *** −0.131 *** −0.102 *** −0.021 0.041 * 0.009 −0.015 −0.020 0.004 −0.010 −0.029 −0.020
(0.052) (0.033) (0.034) (0.052) (0.021) (0.014) (0.014) (0.018) (0.059) (0.025) (0.023) (0.025)

ICT −0.172 * −0.092 0.007 −0.248 ** −0.069 −0.069 −0.061 −0.040 0.007 0.004 0.019 0.082
(0.089) (0.076) (0.105) (0.111) (0.082) (0.047) (0.038) (0.064) (0.151) (0.069) (0.057) (0.067)

UEG 0.245 *** 0.144 ** 0.052 0.029 0.088 0.062 −0.010 −0.030 0.156 0.095 0.001 0.008
(0.079) (0.062) (0.095) (0.092) (0.060) (0.049) (0.046) (0.056) (0.105) (0.063) (0.062) (0.059)

HCI 0.084 0.031 −0.051 0.300 0.038 0.045 0.048 0.197 −0.026 −0.021 −0.025 0.161
(0.091) (0.074) (0.086) (0.249) (0.079) (0.044) (0.035) (0.159) (0.124) (0.058) (0.049) (0.200)

AGE65 −0.283 −0.440 −1.795 −1.915 −0.51 ** −0.474 ** −0.314 −0.484 −0.164 −0.129 0.540 0.732
(0.265) (0.317) (1.536) (1.834) (0.225) (0.241) (0.647) (0.784) (0.387) (0.457) (0.901) (1.243)

GPG −0.223 −0.123 0.007 0.112 0.322 ** 0.229 ** −0.087 −0.033 0.372 0.250 −0.097 −0.079
(0.244) (0.251) (0.456) (0.439) (0.132) (0.103) (0.132) (0.155) (0.270) (0.187) (0.188) (0.230)

RURAL −0.019 −0.019 −1.863 * −1.852 * −0.113 −0.161 * −0.103 −0.099 0.074 0.003 0.574 0.303
(0.083) (0.072) (1.130) (1.125) (0.087) (0.087) (0.572) (0.574) (0.177) (0.154) (0.494) (0.423)

GNIPC 0.099 ** 0.131 *** 0.338 0.354 0.38 *** 0.359 *** 0.030 0.033 0.49 *** 0.459 *** 0.016 0.001
(0.046) (0.045) (0.416) (0.369) (0.078) (0.076) (0.062) (0.074) (0.094) (0.086) (0.080) (0.084)

UNEMP −0.83 *** −0.614 ** −0.510 −0.627 ** −0.126 −0.111 −0.181 −0.151 −0.239 −0.123 −0.100 −0.151
(0.235) (0.246) (0.335) (0.318) (0.202) (0.169) (0.157) (0.165) (0.366) (0.199) (0.129) (0.156)

Country FE No No Yes Yes No No Yes Yes No No Yes Yes
Year FE No No No Yes No No No Yes No No No Yes

Clustered SE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 189 189 189 189 189 189 189 189 189 189 189 189

Robust standard errors clustered at the country level. *** p < 0.01; ** p < 0.05; * p < 0.10. Source: own elaboration.
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Overall, the comparison across specifications reveals that several relationships ob-
served in pooled OLS and random effects models weaken substantially once country and
year fixed effects are introduced. This suggests that part of the apparent association be-
tween digitalisation and institutional performance is driven by structural cross-country
differences rather than by within-country changes over time.

4.1. Trust in Public Institutions (H1)

The results for TRUST reveal limited evidence supporting a robust within-country
effect of digitalisation variables once the most demanding specifications are applied.

In pooled OLS and random effects models, several technological and economic vari-
ables appear to be statistically significant. E-government use (UEG) shows a positive
association with TRUST, while unemployment (UNEMP) exhibits a strong negative ef-
fect. However, many of these relationships weaken considerably after controlling for
country-specific heterogeneity through fixed effects estimations.

Under the country fixed effects specification, only the e-participation index (EPI) re-
mains statistically significant, displaying a negative relationship with TRUST. Nevertheless,
this effect disappears once year fixed effects are introduced, indicating that the relationship
is not robust after controlling for common temporal shocks.

The two-way fixed effects model shows that ICT development and unemployment
are the only variables that retain statistical significance. ICT displays a negative coefficient,
suggesting that increases in ICT development within countries over time are not necessarily
associated with higher institutional trust. At the same time, unemployment maintains a ro-
bust negative effect, indicating that worsening labour market conditions reduce confidence
in public institutions.

Importantly, e-government use (UEG) does not display statistically significant effects
in either fixed effects specification. This finding suggests that the positive relationships
observed in pooled models are largely driven by structural differences between countries
rather than by short-term institutional transformations within countries.

Similarly, demographic variables such as AGE65, GPG, and HCI do not exhibit robust
effects once fixed effects are introduced. Rurality shows a weak negative association under
country fixed effects, although the effect remains only marginally significant.

The findings provide moderate support for H1, suggesting that institutional trust
is positively associated with favourable economic conditions and to a lesser extent, with
certain dimensions of digitalisation. Nevertheless, the strength of these relationships
decreases once structural country heterogeneity is controlled for.

4.2. Voice and Accountability (H2)

The results for VAC also reveal substantial differences across model specifications.
Pooled OLS and random effects estimations initially suggest positive associations

between economic development and democratic quality. GNIPC displays a positive and
statistically significant coefficient in both models. However, these effects disappear once
country fixed effects are introduced.

Under the fixed effects specifications, none of the technological variables—including
UEG, ICT, and EPI—display statistically significant effects. This indicates that increases
in digital public service adoption within countries are not systematically associated with
improvements in perceived democratic accountability or political participation.

Demographic variables also lose significance under the two-way fixed effects spec-
ification. Although AGE65 exhibits a negative effect in pooled OLS and random effects
models, this relationship is no longer statistically robust after controlling for country and
year heterogeneity.
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Overall, the results suggest that the relationships observed in simpler specifications
are primarily driven by structural cross-country differences rather than by dynamic within-
country changes over time.

The findings generally support H2 from a comparative perspective, suggesting that
stronger socio-economic and digital conditions are associated with higher levels of demo-
cratic accountability across countries. However, the within-country effects remain compar-
atively limited once structural country heterogeneity is controlled for.

4.3. Control of Corruption (H3)

The results for COC reveal an even weaker relationship between digitalisation vari-
ables and institutional outcomes once fixed effects are introduced.

In pooled OLS and random effects models, income per capita (GNIPC) displays a
strong positive association with corruption control, suggesting that wealthier countries
tend to exhibit better institutional performance. However, this relationship disappears
entirely under both fixed effects specifications.

Similarly, variables related to digitalisation—including UEG, ICT, and EPI—do not
display statistically significant coefficients in the fixed effects models. This finding indicates
that increases in digitalisation within countries over time are not systematically associated
with improved perceptions of corruption control.

Demographic variables also fail to show robust effects once country-specific hetero-
geneity is controlled for.

Overall, the results suggest that the apparent relationship between digitalisation and
corruption control observed in pooled models is largely explained by persistent structural
differences across countries rather than by within-country institutional change.

The findings support H3 primarily through structural cross-country differences, indi-
cating that higher levels of economic and digital development are associated with stronger
corruption control. However, most technological effects weaken substantially once country
fixed effects are introduced.

4.4. Cross-Model Interpretation

A central contribution of the panel data approach is the distinction between cross-
country structural differences and within-country institutional dynamics.

The comparison across pooled OLS, random effects, and fixed effects specifications
shows that many significant relationships weaken or disappear once unobserved country
heterogeneity is controlled for. This pattern is particularly visible for variables related to
digitalisation and economic development.

These findings suggest that countries with historically stronger institutions, higher
levels of economic development, and more advanced digital infrastructures tend to exhibit
better SDG16 outcomes overall. However, increases in e-government use within countries
over time do not necessarily translate into immediate improvements in institutional trust,
democratic accountability, or corruption control.

Consequently, the results indicate that digitalisation alone is insufficient to strengthen
institutional performance unless accompanied by broader structural, political, and socio-
economic conditions.

4.5. Exploratory Cluster Analysis (H4)

To complement the panel estimations, an exploratory k-means cluster analysis was
conducted based on levels of e-government use (UEG). The analysis classified country–year
observations into low-, medium-, and high-use clusters.

The results reveal clear differences across groups. Countries and observations belong-
ing to the high-use cluster systematically display higher levels of trust in public institutions
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(TRUST), voice and accountability (VAC), and control of corruption (COC) compared to
those of the low-use cluster. In addition, the high-use cluster is characterised by higher
income levels and lower unemployment rates.

Figure 1 illustrates the evolution of e-government usage clusters across Europe be-
tween 2010 and 2022. The results reveal heterogeneous trajectories across countries. Some
countries, such as Hungary and Latvia, moved from the low-use cluster at the beginning of
the period to the high-use cluster by 2022, reflecting substantial progress in digital public
service adoption. Other countries, including Greece and Luxembourg, followed more
unstable trajectories and alternated between clusters during the analysed period.

Figure 1. Evolution of e-government usage clusters across European countries (2010–2022). Source:
own elaboration.

Overall, the cluster analysis suggests that higher levels of e-government use tend to
be associated with stronger institutional and socio-economic outcomes. However, these
findings should be interpreted descriptively rather than causally, since the cluster analysis
identifies patterns of association rather than causal effects.

Therefore, H4 is supported at a descriptive and exploratory level, as countries and
observations characterised by higher levels of e-government use systematically exhibit
stronger institutional and socio-economic outcomes.

5. Discussion
The findings of this study indicate that countries characterised by higher levels of

e-government use (UEG) tend to exhibit stronger SDG16-related institutional outcomes,
although these relationships become substantially weaker once country-specific and tempo-
ral heterogeneity are controlled for through fixed effects estimations. More specifically, the
panel results suggest that part of the positive association frequently identified between dig-
italisation and governance quality reflects long-term structural differences across countries
rather than rapid within-country institutional transformations over time.

This result represents one of the main contributions of the paper. Previous cross-
sectional and pooled analyses commonly report strong positive relationships between
e-government development and institutional quality (Tolbert & Mossberger, 2006; Mc-
Neal et al., 2008; Pérez-Morote et al., 2020). However, our findings indicate that these
relationships become considerably weaker under more demanding panel specifications. In
this sense, the study suggests that digitalisation alone is insufficient to generate substan-
tial improvements in governance outcomes unless accompanied by broader institutional,
economic, and socio-political conditions.
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The results for trust in public institutions (TRUST) illustrate this complexity partic-
ularly clearly. While pooled OLS and random effects models initially suggest positive
associations between digitalisation variables and institutional trust, these effects weaken
substantially once fixed effects are introduced. In the most demanding specifications,
unemployment remains one of the most robust predictors of declining institutional trust,
highlighting the importance of economic insecurity in shaping citizens’ confidence in public
institutions. These findings are consistent with previous studies emphasising the relation-
ship between socio-economic stability and institutional legitimacy (Kaimuri & Kosimbei,
2017; Ullah et al., 2022).

The results also provide a more nuanced interpretation of technological variables.
E-government use (UEG) does not retain statistical significance in the fixed effects models,
suggesting that increases in digital public service use within countries do not automatically
translate into higher institutional trust over short periods of time. Similarly, the negative
relationship observed between ICT development and TRUST under the two-way fixed
effects specification suggests that technological expansion may sometimes coexist with
increased citizen scrutiny, political dissatisfaction, or rising institutional expectations. In this
regard, the findings nuance optimistic assumptions frequently present in the e-government
literature, where digitalisation is often implicitly associated with automatic improvements
in governance quality.

Regarding voice and accountability (VAC), the findings suggest that democratic partici-
pation and perceptions of accountability remain strongly conditioned by socio-demographic
structures. Ageing populations and higher levels of rurality tend to be associated with
lower levels of democratic participation and accountability across countries. These findings
support previous research emphasising the persistence of socio-demographic barriers to
digital inclusion and political participation (De Toro et al., 2023). More importantly, the
absence of robust within-country effects for UEG suggests that digital public services alone
may not be sufficient to strengthen democratic engagement unless accompanied by broader
policies aimed at inclusion, accessibility, and civic participation.

Similarly, the results for control of corruption (COC) indicate that countries with
historically stronger economic and institutional structures tend to exhibit better corruption
outcomes overall. However, once country-specific heterogeneity is controlled for, most
technological and economic variables lose statistical significance. This finding suggests that
the apparent relationship between digitalisation and corruption control observed in simpler
specifications is largely structural rather than dynamic. In other words, countries with
mature institutional systems also tend to possess more advanced digital infrastructures, but
short-term increases in digitalisation do not necessarily produce immediate improvements
in corruption control.

The cluster analysis reinforces this interpretation. Countries belonging to the high-use
e-government cluster systematically display stronger institutional outcomes, higher income
levels, and lower unemployment rates than do countries in the low-use cluster. Neverthe-
less, the trajectories observed across European countries reveal substantial heterogeneity in
the relationship between digitalisation and governance performance.

Countries such as Denmark, Estonia, and the Netherlands consistently combine high
levels of e-government use with strong institutional performance, illustrating how dig-
italisation may reinforce already mature governance systems characterised by high ad-
ministrative capacity and institutional trust. By contrast, countries such as Hungary and
Poland experienced substantial increases in e-government adoption during the analysed
period without equivalent improvements across all SDG16 dimensions. These contrasting
trajectories suggest that the effectiveness of digitalisation depends not only on technological

https://doi.org/10.3390/admsci16060248

https://doi.org/10.3390/admsci16060248


Adm. Sci. 2026, 16, 248 15 of 20

development itself but also on the institutional and political contexts within which digital
reforms are embedded.

The evolution observed after the COVID-19 pandemic further illustrates this complex-
ity. Several European countries accelerated the adoption and use of digital public services
during and after the crisis, confirming previous research highlighting the importance of
e-government systems for maintaining administrative continuity under conditions of un-
certainty (Hodzic et al., 2021). However, the results also suggest that rapid technological
expansion does not necessarily generate proportional improvements in institutional trust,
democratic accountability, or corruption control. In some contexts, technological moderni-
sation appears to coexist with political polarisation, institutional instability, or declining
democratic confidence.

Overall, the findings contribute to Governance Theory by reinforcing the idea that
digital governance should not be understood exclusively as a technological process, but
rather as an institutional transformation conditioned by political, economic, and social
factors. The study therefore supports perspectives emphasising the co-evolution between
technology and institutional quality. E-government can facilitate transparency, participa-
tion, and administrative efficiency, but its capacity to strengthen SDG16 ultimately depends
on the existence of stable governance structures, institutional accountability, socio-economic
stability, and citizen trust.

The study also contributes methodologically to the literature by demonstrating the
importance of distinguishing between cross-country structural differences and within-
country longitudinal dynamics. The panel data approach adopted in this paper reveals that
several relationships frequently identified in cross-sectional analyses weaken substantially
once unobserved country-specific heterogeneity is controlled for through fixed effects
estimations. This finding highlights the importance of longitudinal approaches when
analysing the relationship between digitalisation and governance outcomes in comparative
international contexts.

Overall, the findings provide a nuanced answer to the research question proposed in
this study. The results indicate that e-government use is positively associated with SDG16-
related institutional outcomes, primarily at the structural cross-country level. However,
once within-country longitudinal dynamics and unobserved heterogeneity are controlled
for, the effects of digitalisation become substantially weaker and more uneven across
institutional dimensions. This suggests that digital governance contributes to institutional
strengthening mainly when embedded within broader economic, administrative, and
political structures capable of sustaining long-term governance quality.

The findings suggest that digitalisation operates less as an autonomous driver of
institutional transformation and more as an amplifier of pre-existing governance capacity.
In countries characterised by high institutional quality, administrative capacity, and social
trust, e-government appears to reinforce already mature governance systems. By contrast,
in more politically fragmented or institutionally fragile contexts, digital expansion alone
does not necessarily generate proportional improvements in SDG16-related outcomes.

From a policy perspective, the findings suggest that investments in e-government
should be accompanied by broader institutional reforms aimed at strengthening account-
ability, inclusiveness, administrative capacity, and citizen trust. Technological modernisa-
tion alone may be insufficient to generate substantial governance improvements without
parallel efforts to reinforce democratic and institutional resilience.

6. Conclusions
This study examined the relationship between e-government use and SDG16-related

institutional outcomes across 27 European countries during the period of 2010–2022. Using
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panel data techniques with country and year fixed effects, the analysis explored how
technological, economic, and demographic factors influence trust in public institutions,
voice and accountability, and control of corruption.

The findings indicate that countries characterised by higher levels of e-government
use tend to exhibit stronger institutional performance at the cross-country level. However,
the results also demonstrate that these relationships weaken substantially once structural
country heterogeneity and common temporal shocks are controlled for through fixed
effects estimations. This suggests that the positive association between digitalisation and
governance quality observed in cross-sectional analyses is driven, to an important extent,
by long-term structural differences across countries rather than by rapid within-country
institutional transformations.

More specifically, the results show that the explanatory power of technological vari-
ables is heterogeneous across SDG16 dimensions. Digitalisation appears to be more closely
associated with institutional trust than with improvements in democratic accountability or
corruption control. At the same time, economic conditions—particularly unemployment
and broader socio-economic stability—emerge as more robust determinants of governance
outcomes than are technological variables alone.

The study also highlights the importance of institutional and contextual heterogeneity
across European countries. Countries such as Denmark, Estonia, and the Netherlands
consistently combine high levels of e-government use with strong institutional outcomes,
suggesting that digitalisation may reinforce already mature governance systems charac-
terised by administrative capacity, institutional trust, and stable governance structures.
By contrast, other countries experienced substantial digital expansion without equivalent
improvements across all SDG16 dimensions, illustrating that technological modernisation
does not automatically generate stronger democratic or institutional performance.

These findings contribute to Governance Theory by reinforcing the idea that digital
governance should be understood not merely as a technological transformation, but as a
broader institutional process conditioned by political, economic, and social factors. In this
sense, the study supports perspectives emphasising the co-evolution between digitalisation
and institutional quality, while also questioning deterministic assumptions that equate
technological adoption with automatic governance improvements.

The study also provides an important methodological contribution. By comparing
pooled OLS, random effects, and fixed effects estimations, the analysis demonstrates the
importance of distinguishing between cross-country structural differences and within-
country longitudinal dynamics. Several relationships that appear statistically significant in
simpler specifications become substantially weaker once unobserved country-specific het-
erogeneity is controlled for, highlighting the importance of longitudinal panel approaches
in comparative governance research.

From a policy perspective, the findings suggest that investments in e-government
should be accompanied by broader institutional reforms aimed at strengthening account-
ability, transparency, inclusiveness, administrative capacity, and citizen trust. Digitalisation
alone is unlikely to generate substantial governance improvements unless embedded
within stable institutional frameworks capable of supporting democratic resilience and
effective public administration.

Finally, the study is subject to several limitations. The analysis focuses exclusively
on European countries and does not explicitly incorporate variables related to political
polarisation, social media influence, or institutional fragmentation, all of which may affect
the relationship between e-government and SDG16 outcomes. In addition, the exploratory
cluster analysis is based on a single digitalisation indicator and therefore should not
be interpreted as evidence of causal or multidimensional country typologies. Future
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research could expand the analysis to other geographical contexts and explore interaction
or moderation effects to better understand the institutional conditions under which e-
government contributes more effectively to sustainable governance outcomes.

Author Contributions: Conceptualization, R.P.-M., C.P.-R., L.G., and H.N.R.R.; methodology, R.P.-
M., C.P.-R., L.G., and H.N.R.R.; validation, R.P.-M., C.P.-R., L.G., and H.N.R.R.; formal analysis,
R.P.-M., C.P.-R., L.G., and H.N.R.R.; funding acquisition, R.P.-M. and C.P.-R.; investigation, R.P.-M.,
C.P.-R., L.G., and H.N.R.R.; validation, R.P.-M., C.P.-R., L.G., and H.N.R.R.; Writing—original draft,
R.P.-M., C.P.-R., L.G., and H.N.R.R. All authors have read and agreed to the published version of
the manuscript.

Funding: Funding was granted for the implementation of applied research projects under the
University of Castilla-La Mancha, cofinanced by the European Regional Development Fund (FEDER),
Grant 2025-GRIN-38421 to the project entitled: “Information and management for governance,
innovation and participatory improvement in the community, the productive sector and the region”.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: The original contributions presented in this study are included in the
article. Further inquiries can be directed to the corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References
Adams, S. O., & Paul, C. (2023). E-government development indices and the attainment of United Nations sustainable development

goals in Africa: A cross-sectional data analysis. European Journal of Sustainable Development Research, 7(4), em0234. [CrossRef]
Agbozo, E. (2018). The role of data-driven e-government in realizing the sustainable development goals in developing economies.

Journal of Information Systems & Operations Management, 12(1), 70–77.
Alzena, Q. P. (2024). Addressing socioeconomic disparities for sustainable development. Maroon Journal De Management, 1(1), 25–29.

[CrossRef]
Amosun, T. S., Chu, J., Rufai, O. H., Muhideen, S., Shahani, R., & Gonlepa, M. K. (2022). Does e-government help shape citizens’

engagement during the COVID-19 crisis? A study of mediational effects of how citizens perceive the government. Online
Information Review, 46(5), 846–866. [CrossRef]

Arayankalam, J., Khan, A., & Krishnan, S. (2021). How to deal with corruption? Examining the roles of e-government maturity,
government administrative effectiveness, and virtual social networks diffusion. International Journal of Information Management,
58, 102203. [CrossRef]

Balaskas, S., Panagiotarou, A., & Rigou, M. (2022). The influence of trustworthiness and technology acceptance factors on the usage of
e-government services during COVID-19: A case study of post COVID-19 Greece. Administrative Sciences, 12(4), 129. [CrossRef]

Bauhr, M., Charron, N., & Wangnerud, L. (2018). Exclusion or interests? Why females in elected office reduce petty and grand
corruption. European Journal of Political Research, 58, 1043–1065. [CrossRef]

Bryman, A., & Bell, E. (2011). Business research methods (3rd ed.). Oxford University Press.
Calderón, D., Ragnedda, M., & Ruiu, M. L. (2022). Digital practices across the UK population: The influence of socio-economic and

techno-social variables in the use of the Internet. European Journal of Communication, 37(3), 284–311. [CrossRef]
Castro, C., & Lopes, C. (2022). Digital government and sustainable development. Journal of the Knowledge Economy, 13(2), 880–903.

[CrossRef]
Debsky, J., & Jetter, M. (2015). Gender and corruption: A reassessment (IZA discussion paper No. 9447). IZA.
De Toro, P., Formato, E., & Fierro, N. (2023). Sustainability assessments of peri-urban areas: An evaluation model for the territorialization

of the sustainable development goals. Land, 12(7), 1415. [CrossRef]
Dhaoui, I. (2022). E-government for sustainable development: Evidence from MENA countries. Journal of the Knowledge Economy, 13(3),

2070–2099. [CrossRef]
Doran, N. M., Puiu, S., Bădîrcea, R. M., Pirtea, M. G., Doran, M. D., Ciobanu, G., & Mihit, L. D. (2023). E-government development—A

key factor in government administration effectiveness in the European Union. Electronics, 12(3), 641. [CrossRef]
ElMassah, S., & Mohieldin, M. (2020). Digital transformation and localizing the sustainable development goals (SDGs). Ecological

Economics, 169, 106490. [CrossRef]

https://doi.org/10.3390/admsci16060248

https://doi.org/10.29333/ejosdr/13576
https://doi.org/10.37899/mjdm.v1i1.28
https://doi.org/10.1108/OIR-10-2020-0478
https://doi.org/10.1016/j.ijinfomgt.2020.102203
https://doi.org/10.3390/admsci12040129
https://doi.org/10.1111/1475-6765.12300
https://doi.org/10.1177/02673231211046785
https://doi.org/10.1007/s13132-021-00749-2
https://doi.org/10.3390/land12071415
https://doi.org/10.1007/s13132-021-00791-0
https://doi.org/10.3390/electronics12030641
https://doi.org/10.1016/j.ecolecon.2019.106490
https://doi.org/10.3390/admsci16060248


Adm. Sci. 2026, 16, 248 18 of 20

European Commission (EC). (2008). Database 2008. Available online: https://ec.europa.eu/eurostat/data/database (accessed on
15 July 2024).

European Commission (EC). (2010). Database 2010. Available online: https://ec.europa.eu/eurostat/data/database (accessed on
15 July 2024).

European Commission (EC). (2012). Database 2012. Available online: https://ec.europa.eu/eurostat/data/database (accessed on
15 July 2024).

European Commission (EC). (2014). Database 2014. Available online: https://ec.europa.eu/eurostat/data/database (accessed on
15 July 2024).

European Commission (EC). (2016). Database 2016. Available online: https://ec.europa.eu/eurostat/data/database (accessed on
15 July 2024).

European Commission (EC). (2018). Database 2018. Available online: https://ec.europa.eu/eurostat/data/database (accessed on
15 July 2024).

European Commission (EC). (2020). Database 2020. Available online: https://ec.europa.eu/eurostat/data/database (accessed on
15 July 2024).

European Commission (EC). (2022). Database 2022. Available online: https://ec.europa.eu/eurostat/data/database (accessed on
15 July 2024).

Friemel, T. (2014). The digital divide has grown old: Determinants of a digital divide among seniors. New Media and Society, 18(2),
313–331. [CrossRef]

Gaweł, A., & Toikko, T. (2024). The quality of institutions in shaping women’s entrepreneurship: A perspective of European Union
member states. Entrepreneurial Business and Economics Review, 12(2), 113–127. [CrossRef]

Glyptis, L., Christofi, M., Vrontis, D., Del Giudice, M., Dimitriou, S., & Michael, P. (2020). E-Government implementation challenges in
small countries: The project manager’s perspective. Technological Forecasting and Social Change, 152, 119880. [CrossRef]

Heeks, R. (2020). Understanding e-governance for development. In i-Government working paper series. Institute for Development Policy
and Management.

Hodzic, S., Ravselj, D., & Alibegovic, D. J. (2021). E-government effectiveness and efficiency in EU-28 and COVID-19. Central European
Public Administration Review, 19, 159–180. [CrossRef]

Horobet, , A. L., Mnohoghitnei, I., Zlatea, E. M. L., & Smedoiu-Popoviciu, A. (2023). Determinants of e-government use in the European
Union: An empirical analysis. Societies, 13(6), 150. [CrossRef]

Iong, K. Y., & Phillips, J. O. L. (2022). Examining the impact of behavioral factors on the intention of adopting E-government services:
An empirical study on the hard-to-reach groups in Macao SAR, China. Technology in Society, 71, 102107. [CrossRef]

Janowski, T. (2016). Implementing sustainable development goals with digital government–aspiration-capacity gap. Government
Information Quarterly, 33(4), 603–613. [CrossRef]

Jávor, I., & Jancsics, D. (2016). The role of power in organizational corruption: An empirical study. Administration & Society, 48(5),
527–558.

Kaimuri, B., & Kosimbei, G. (2017). Determinants of sustainable development in Kenya. Journal of Economics and Sustainable Development,
8(24), 17–36.

Kaufmann, D., Kraay, A., & Mastruzzi, M. (2011). The worldwide governance indicators: Methodology and analytical issues. Hague
Journal on the Rule of Law, 3, 220–246. [CrossRef]

Kemp, R., Parto, S., & Gibson, R. B. (2005). Governance for sustainable development: Moving from theory to practice. International
Journal of Sustainable Development, 8(1–2), 12–30. [CrossRef]

Khan, S., Umer, R., Umer, S., & Naqvi, S. (2021). Antecedents of trust in using social media for E-government services: An empirical
study in Pakistan. Technology in Society, 64, 101400. [CrossRef]

Kim, S., & Lee, J. (2012). E-participation, transparency, and trust in local government. Public Administration Review, 72(6), 819–828.
[CrossRef]

Leroux, K. (2020). Racial diversity and organizational performance in the US nonprofit sector. In Race and public administration
(pp. 119–139). Routledge.

Lindquist, E. A., & Huse, I. (2017). Accountability and monitoring government in the digital era: Promise, realism and research for
digital-era governance. Canadian Public Administration, 60(4), 627–656. [CrossRef]

Lissitsa, S. (2021). Effects of digital use on trust political institutions among ethnic minority and hegemonic group—A case study.
Technology in Society, 66, 101633. [CrossRef]

Lopatkova, Y., Agbozo, E., & Belyaeva, Z. (2019, November 14–16). Exploring the relationship between e-government and sustainable
development [Conference session]. XIV International Conference Russian Regions in the Focus of Changes (pp. 80–88), Yekaterin-
burg, Russia.

https://doi.org/10.3390/admsci16060248

https://ec.europa.eu/eurostat/data/database
https://ec.europa.eu/eurostat/data/database
https://ec.europa.eu/eurostat/data/database
https://ec.europa.eu/eurostat/data/database
https://ec.europa.eu/eurostat/data/database
https://ec.europa.eu/eurostat/data/database
https://ec.europa.eu/eurostat/data/database
https://ec.europa.eu/eurostat/data/database
https://doi.org/10.1177/1461444814538648
https://doi.org/10.15678/EBER.2024.120207
https://doi.org/10.1016/j.techfore.2019.119880
https://doi.org/10.17573/cepar.2021.1.07
https://doi.org/10.3390/soc13060150
https://doi.org/10.1016/j.techsoc.2022.102107
https://doi.org/10.1016/j.giq.2016.12.001
https://doi.org/10.1017/S1876404511200046
https://doi.org/10.1504/IJSD.2005.007372
https://doi.org/10.1016/j.techsoc.2020.101400
https://doi.org/10.1111/j.1540-6210.2012.02593.x
https://doi.org/10.1111/capa.12243
https://doi.org/10.1016/j.techsoc.2021.101633
https://doi.org/10.3390/admsci16060248


Adm. Sci. 2026, 16, 248 19 of 20

Mantovani Ribeiro, D. M. N., Hourneaux Junior, F., Lara Cunha, C. L., Kaetsu, P. T., Dionizio-Leite, P. F., & Machado Junior, C. (2021).
Digital sustainability: How information and communication technologies (ICTs) support sustainable development goals (SDGs)
assessment in municipalities. Digital Policy, Regulation and Governance, 23(3), 229–247. [CrossRef]

Marthandan, G., & Tang, C. M. (2010). Information technology evaluation: Issues and challenges. Journal of Systems and Information
Technology, 12(1), 37–55. [CrossRef]

McNeal, R., Hale, K., & Dotterweich, L. (2008). Citizen–government interaction and the Internet: Expectations and accomplishments in
contact, quality, and trust. Journal of Information Technology & Politics, 5(2), 213–229. [CrossRef]

Meyer, J. W., & Rowan, B. (1977). Institutionalized organizations: Formal structure as myth and ceremony. American Journal of Sociology,
83(2), 340–363. [CrossRef] [PubMed]

Moon, M. J., & Norris, D. F. (2005). Does managerial orientation matter? The adoption of reinventing government and e-government at
the municipal level. Information Systems Journal, 15(1), 43–60. [CrossRef]

Mungiu, A. (2013). Controlling corruption through collective action. Journal of Democracy, 24(1), 101–115. [CrossRef]
Myeong, S., Kwon, Y., & Seo, H. (2014). Sustainable e-governance: The relationship among trust, digital divide, and e-government.

Sustainability, 6(9), 6049–6069. [CrossRef]
Ochara, N. M., & Mawela, T. (2015). Enabling social sustainability of e-participation through mobile technology. Information Technology

for Development, 21(2), 205–228. [CrossRef]
Organization for Economic Cooperation and Development (OECD). (2016). Available online: https://www.oecd.org/en/topics/policy-

issues/governance-and-peace-for-development.html (accessed on 16 July 2024).
Organization for Economic Cooperation and Development (OECD). (2022). Available online: https://www.oecd.org/content/dam/oecd/

en/publications/reports/2024/07/oecd-contributions-to-the-2030-agenda-and-beyond_018cc789/69c94bd4-en.pdf (accessed on
16 July 2024).

Othman, M. H., Razali, R., & Nasrudin, M. F. (2020). Key factors for e-government towards sustainable development goals. International
Journal of Advanced Science and Technology, 29(6), 2864–2876.

Park, C. H., & Kim, K. (2020). E-government as an anti-corruption tool: Panel data analysis across countries. International Review of
Administrative Sciences, 86(4), 691–707. [CrossRef]

Pérez-Morote, R., Pontones-Rosa, C., & Núñez-Chicharro, M. (2020). The effects of e-government evaluation, trust and the digital
divide in the levels of e-government use in European countries. Technological Forecasting and Social Change, 154, 119973. [CrossRef]

Pinto Hernández, F., Grande, R., Antón Pérez, J. I., & Muñoz de Bustillo, R. (2023). Gender gaps in working conditions. Social Indicators
Research, 166, 53–83. [CrossRef]

Powell, W. W., & DiMaggio, P. J. (Eds.). (2012). The new institutionalism in organizational analysis. University of Chicago Press.
Przeybilovicz, E., Cunha, M. A., & Meirelles, F. D. S. (2018). The use of information and communication technology to characterize

municipalities: Who they are and what they need to develop e-government and smart city initiatives. Revista de Administração
Pública, 52, 630–649. [CrossRef]

Stratu-Strelet, D., Gil-Gómez, H., Oltra-Badenes, R., & Oltra-Gutierrez, J. V. (2021). Critical factors in the institutionalization of
e-participation in e-government in Europe: Technology or leadership? Technological Forecasting and Social Change, 164, 120489.
[CrossRef]

Tolbert, C. J., & Mossberger, K. (2006). The effects of e-government on trust and confidence in government. Public Administration Review,
66(3), 354–369. [CrossRef]

Ullah, A., Pinglu, C., Ullah, S., Qaisar, Z. H., & Qian, N. (2022). The dynamic nexus of E-Government, and sustainable development:
Moderating role of multi-dimensional regional integration index in Belt and Road partner countries. Technology in Society,
68, 101903. [CrossRef]

UN. (2015). Available online: https://www.un.org/sustainabledevelopment/es/2015/09/la-asamblea-general-adopta-la-agenda-
2030-para-el-desarrollo-sostenible (accessed on 11 May 2024).

Undilashvili, S. (2024). Understanding wage gaps in the Georgian labour market: Gender, ethnicity, and age [Master’s thesis, Czech University
of Life Sciences Prague].

UN e-Government Surveys. (2010). Reports 2010. Available online: https://publicadministration.un.org/egovkb/en-us/Reports/UN-
E-Government-Survey-2010 (accessed on 11 May 2024).

UN e-Government Surveys. (2012). Reports 2012. Available online: https://publicadministration.un.org/egovkb/en-us/Reports/UN-
E-Government-Survey-2012 (accessed on 11 May 2024).

UN e-Government Surveys. (2014). Reports 2014. Available online: https://publicadministration.un.org/egovkb/en-us/Reports/UN-
E-Government-Survey-2014 (accessed on 15 May 2024).

UN e-Government Surveys. (2016). Reports 2016. Available online: https://publicadministration.un.org/egovkb/en-us/Reports/UN-
E-Government-Survey-2016 (accessed on 10 June 2024).

UN e-Government Surveys. (2018). Reports 2018. Available online: https://publicadministration.un.org/egovkb/en-us/Reports/UN-
E-Government-Survey-2018 (accessed on 10 June 2024).

https://doi.org/10.3390/admsci16060248

https://doi.org/10.1108/DPRG-11-2020-0159
https://doi.org/10.1108/13287261011032643
https://doi.org/10.1080/19331680802298298
https://doi.org/10.1086/226550
https://www.ncbi.nlm.nih.gov/pubmed/32990307
https://doi.org/10.1111/j.1365-2575.2005.00185.x
https://doi.org/10.1353/jod.2013.0020
https://doi.org/10.3390/su6096049
https://doi.org/10.1080/02681102.2013.833888
https://www.oecd.org/en/topics/policy-issues/governance-and-peace-for-development.html
https://www.oecd.org/en/topics/policy-issues/governance-and-peace-for-development.html
https://www.oecd.org/content/dam/oecd/en/publications/reports/2024/07/oecd-contributions-to-the-2030-agenda-and-beyond_018cc789/69c94bd4-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2024/07/oecd-contributions-to-the-2030-agenda-and-beyond_018cc789/69c94bd4-en.pdf
https://doi.org/10.1177/0020852318822055
https://doi.org/10.1016/j.techfore.2020.119973
https://doi.org/10.1007/s11205-022-03035-z
https://doi.org/10.1590/0034-7612170582
https://doi.org/10.1016/j.techfore.2020.120489
https://doi.org/10.1111/j.1540-6210.2006.00594.x
https://doi.org/10.1016/j.techsoc.2022.101903
https://www.un.org/sustainabledevelopment/es/2015/09/la-asamblea-general-adopta-la-agenda-2030-para-el-desarrollo-sostenible
https://www.un.org/sustainabledevelopment/es/2015/09/la-asamblea-general-adopta-la-agenda-2030-para-el-desarrollo-sostenible
https://publicadministration.un.org/egovkb/en-us/Reports/UN-E-Government-Survey-2010
https://publicadministration.un.org/egovkb/en-us/Reports/UN-E-Government-Survey-2010
https://publicadministration.un.org/egovkb/en-us/Reports/UN-E-Government-Survey-2012
https://publicadministration.un.org/egovkb/en-us/Reports/UN-E-Government-Survey-2012
https://publicadministration.un.org/egovkb/en-us/Reports/UN-E-Government-Survey-2014
https://publicadministration.un.org/egovkb/en-us/Reports/UN-E-Government-Survey-2014
https://publicadministration.un.org/egovkb/en-us/Reports/UN-E-Government-Survey-2016
https://publicadministration.un.org/egovkb/en-us/Reports/UN-E-Government-Survey-2016
https://publicadministration.un.org/egovkb/en-us/Reports/UN-E-Government-Survey-2018
https://publicadministration.un.org/egovkb/en-us/Reports/UN-E-Government-Survey-2018
https://doi.org/10.3390/admsci16060248


Adm. Sci. 2026, 16, 248 20 of 20

UN e-Government Surveys. (2020). Reports 2020. Available online: https://publicadministration.un.org/egovkb/en-us/Reports/UN-
E-Government-Survey-2020 (accessed on 10 June 2024).

UN e-Government Surveys. (2022). Reports 2022. Available online: https://publicadministration.un.org/egovkb/en-us/Reports/UN-
E-Government-Survey-2022 (accessed on 20 June 2024).

United Nations Development Programme (UNDP). (2016). Available online: https://www.un.org/sustainabledevelopment/es/
objetivos-de-desarrollo-sostenible/ (accessed on 30 June 2024).

Waheduzzaman, W., & Khandaker, S. (2022). E-participation for combating corruption, increasing voice and accountability, and
developing government effectiveness: A cross-country data analysis. Australian Journal of Public Administration, 81(4), 549–568.
[CrossRef]

Wang, F., & Sun, X. (2015). Absolute power leads to absolute corruption? Impact of power on corruption depending on the concepts of
power one holds. European Journal of Social Psychology, 46(1), 77–89. [CrossRef]

World Bank (WB). (2008). DataBank 2008. Available online: https://databank.worldbank.org/ (accessed on 12 May 2024).
World Bank (WB). (2010). DataBank 2010. Available online: https://databank.worldbank.org/ (accessed on 12 May 2024).
World Bank (WB). (2012). DataBank 2012. Available online: https://databank.worldbank.org/ (accessed on 12 May 2024).
World Bank (WB). (2014). DataBank 2014. Available online: https://databank.worldbank.org/ (accessed on 12 May 2024).
World Bank (WB). (2016). DataBank 2016. Available online: https://databank.worldbank.org/ (accessed on 12 May 2024).
World Bank (WB). (2018). DataBank 2018. Available online: https://databank.worldbank.org/ (accessed on 12 May 2024).
World Bank (WB). (2020). DataBank 2020. Available online: https://databank.worldbank.org/ (accessed on 12 May 2024).
Zhang, Y., & Kimathi, F. A. (2022). Exploring the stages of E-government development from public value perspective. Technology in

Society, 69, 101942. [CrossRef]
Zou, Q., Mao, Z., Yan, R., Liu, S., & Duan, Z. (2023). Vision and reality of e-government for governance improvement: Evidence from

global cross-country panel data. Technological Forecasting and Social Change, 194, 122667. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/admsci16060248

https://publicadministration.un.org/egovkb/en-us/Reports/UN-E-Government-Survey-2020
https://publicadministration.un.org/egovkb/en-us/Reports/UN-E-Government-Survey-2020
https://publicadministration.un.org/egovkb/en-us/Reports/UN-E-Government-Survey-2022
https://publicadministration.un.org/egovkb/en-us/Reports/UN-E-Government-Survey-2022
https://www.un.org/sustainabledevelopment/es/objetivos-de-desarrollo-sostenible/
https://www.un.org/sustainabledevelopment/es/objetivos-de-desarrollo-sostenible/
https://doi.org/10.1111/1467-8500.12544
https://doi.org/10.1002/ejsp.2134
https://databank.worldbank.org/
https://databank.worldbank.org/
https://databank.worldbank.org/
https://databank.worldbank.org/
https://databank.worldbank.org/
https://databank.worldbank.org/
https://databank.worldbank.org/
https://doi.org/10.1016/j.techsoc.2022.101942
https://doi.org/10.1016/j.techfore.2023.122667
https://doi.org/10.3390/admsci16060248

	Introduction 
	Theoretical Framework and Hypotheses 
	Materials and Methods 
	Data and Measures 
	Data Analysis 

	Results 
	Trust in Public Institutions (H1) 
	Voice and Accountability (H2) 
	Control of Corruption (H3) 
	Cross-Model Interpretation 
	Exploratory Cluster Analysis (H4) 

	Discussion 
	Conclusions 
	References

