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Recommendations for digital inclusion in the use of
European digital public services
Tamara Morte-Nadal 1,2 & Miguel Ángel Esteban-Navarro3,4✉

This study examines digital public services within the European Union, focusing on digital

inclusion and the barriers preventing widespread e-government adoption. A significant

knowledge gap exists in understanding the interaction between citizens and digital public

services, particularly for vulnerable groups, and in evaluating the impact of regional and

sector-specific factors. The research employs a mixed-methods approach, including a sys-

tematic review based on PRISMA methodology, a document analysis of the digital and

programs of the European Union and the Member States, 33 semi-structured expert inter-

views, and a survey targeting Spanish intermediate leaders, to explore digital divides in

access, skills, and outcomes. Key findings reveal that barriers such as limited digital skills,

access to technology, and inadequate service design disproportionately affect the elderly,

low-income populations, and those with minimal education. Eighteen recommendations have

been proposed, associated to five indicators of the model proposed to evaluate the key

dimensions of e- government adoption and digital inclusion: internet access, digital skills, user

interaction, social drivers and barriers, and outcomes. The recommendations include, among

others, enhancing digital skills through tailored training programs, involving the third sector,

simplifying service interfaces, and promoting a hybrid service model combining digital and

face-to-face options. The study also highlights gaps in addressing civic participation as part of

e- government, suggesting it as a focus for future research. These findings underscore the

need for user-centred, context-specific policies to ensure equitable access to digital public

services and reduce digital exclusion.
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Introduction

E-government can improve citizenry interaction with the
public administration through more efficient and accoun-
table delivery of online public services (United Nations,

2020). However, the rapid pace of digital government poses an
urgent challenge: ensuring that no one is left behind. This
requires an integrated approach to developing inclusive programs
and policies that address the digital divide and the unique needs
of diverse population groups (Hardill and O’Sullivan, 2018;
United Nations, 2022).

The success of the universal transition towards the adoption of
digital services has been intrinsically linked to the availability of
material access to infrastructure, such as internet connectivity and
up-to-date technological devices, which constitutes the first
digital divide to overcome. Subsequently, as this divide has been
mitigated in more developed countries, the focus has shifted to
the second digital divide, concerning the possession of the digital
skills required to use the Internet (Riggins and Dewan, 2005; Pejic
et al. 2013; Salemink et al. 2017). Overcoming this second divide
is crucial for effectively addressing the third-level digital divide,
which involves achieving meaningful opportunities, outcomes
and benefits through the use of ICTs, such as improving educa-
tion, health or socio-economic situation (Van Deursen and
Helsper, 2015; Ragnedda, 2016; Scheerder et al. 2017), as well as
fostering the ability to innovate and create products and services
in the digital economy (Esteban-Navarro et al. 2020). The third
digital divide highlights that technologies must not only be
accessible and understandable but also capable of creating value
and driving equitable transformation in their outcomes. In the
context of e-government services, the digital divide can be
influenced by all three levels of disparity. These include the lack of
access or skills (first and second digital divides) or the inability to
interact effectively with public administration due to the inherent
complexity of electronic services designed for administrative
procedures and participation in e-government processes (third
digital divide).

The European Commission has advanced various strategies,
projects, and policy initiatives to drive digital transformation.
Europe’s Digital Decade: digital targets for 2030 outlines the
Commission’s vision for Europe’s digital transition by 2030, as
detailed in a set of official documents published between 2021
and 2023 (European Commission, 2024a). To operationalize this
vision, the European Commission proposed a 2030 Digital
Compass for the European Union’s digital decade, structured
around four intervention areas: digital skills, digital infra-
structures, business digital transformation and public services
digitalization. In the first area, which is related to the second and
third digital divides, the EU has established an ambitious goal for
2030: ensuring that 80% of its citizens acquire at least basic digital
skills (European Commission, 2021).

Assessing the state of development and utilization of digital
public services across countries, particularly the associated digital
skills, is essential for the effective design and evaluation of public
policies. There are several international frameworks with sets of
indicators. The National Interoperability Framework Observatory
(NIFO) is a monitoring tool of the European Commission that
gathers information about the state- of-play of digital public
administrations across the EU Member States and associated
countries (National Interoperability Framework Observatory,
2022). The OECD Digital Government Index (DGI) compares the
digital government progress of the 29 OECD Members and four
key partner countries (OECD, 2020) through indicators related to
design, data-driven, platform, open by default, user-driven, and
proactivity. The E-Government Development Index (EGDI), pro-
vided by the United Nations E-Government Survey 2022 (United
Nations, 2022), that delivers a numerical ranking of

e-government development among the UN Member States cal-
culated through three indexes: Online Service Index (OSI), Tel-
ecommunication Infrastructure Index (TII) and Human Capital
Index (HCI). However, the key report on digital transformation
in the European Union is the Digital Economy and Society Index
(DESI), published by the European Commission, which monitors
digital progress in EU states since 2014. In 2021, DESI underwent
a methodological restructuring to align with the EU’s strategic
digital transformation objectives and offers a European and
national-level analysis, using 33 indicators to measure the pro-
gress of the European digital targets, grouped in four principal
dimensions: human capital, connectivity, integration of digital
technology, and digital public services (European Commission,
2022a). This recalibration directly corresponds to the intervention
areas delineated in the Digital Compass 2030: skills, infra-
structures, business and government. DESI is now integrated into
the State of the Digital Decade report (European Commission,
2024b).

The DESI indicator “Digital public services for citizens” mea-
sures “what extent to services or information concerning services
for citizens is provided online and via a government portal”
(European Commission, 2022a). This indicator has an overall
score of 79.4 for the EU with data from 2023: Malta (100), Estonia
(95.8), and Luxembourg (94.7) lead this category, while Croatia
(67.1), Poland (64), and Romania (52.1) rank the lowest (Eur-
opean Commission, 2024b). The indicator “e-Government users”
is “the percentage of individuals who used the Internet in the last
12 months to interact with the public authorities” (European
Commission, 2022a). DESI 2024 shows that 75% of European
internet users interacted with public administration online.
Denmark (98.6%), Finland (97.6%), and Sweden (96.4%) have the
higher results in e-government users.

Instead, Germany (62.1%), Bulgaria (35.3%) and Romania
(24.6%) have the lowest percentages (European Commission,
2024b). With regard to digital skills, 55.56% of individuals aged
16–74 years in the EU possess at least basic competences, according
to DESI 2024. This represents a percentage of citizens still far from
the 80% target set for 2030. The Netherlands (82.7%), Finland
(82%) and Ireland (72.9%) are the frontrunners in this indicator,
whereas countries such as Poland (44.3%), Bulgaria (35.5%) and
Romania (27.7%) lag behind (European Commission, 2024b).

Improving digital competences for digital transformation is
recognized as a top priority of the European Policy Agenda, as
highlighted in DigComp 2.2 (European Commission et al. 2022).
The Digital Competence Framework for Citizens (DigComp)
defines the five areas of digital competence: information and data
literacy, communication and collaboration, digital content crea-
tion, safety and problem solving. It measures 21 indicators, out-
lines the knowledge, skills and attitudes associated with each one,
and establishes eight proficiency levels for each competence,
divided into four stages: foundation, intermediate, advanced and
highly specialised. The DigComp mentions the use of digital
public services throughout four of the five competence areas,
particularly the competence 2.3 “Engaging citizenship through
digital technologies” (Table 1).

DESI calculates two indicators—basic and above basic digital
skills—based on the areas and indicators of DigComp tool. The
results help policymakers to formulate policies and to plan edu-
cation and training initiatives to improve digital competences
among specific European target groups. Additionally, DigComp
2.2 identifies four key strategies and policies as relevant for
enhancing digital skills of all European citizens: The European
Skills Agenda, the Digital Education Action Plan, the Digital
Compass, and the European Pillar of Social Rights and its action
plan.
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Finally, the e-Government Benchmark, a report by Capgemini,
Sogeti, IDC and Politecnico di Milano for the European Com-
mission Directorate General for Communications Networks,
Content and Technology, measures the availability and the
quality of the public digital services of 35 European countries (the
27 EU Member States, Iceland, Norway, Switzerland, Albania,
Montenegro, North Macedonia, Serbia, and Türkiye). It compares
how governments deliver digital public services (Capgemini et al.
2023). The overall e-Government maturity score is the average of
the user centricity, transparency, key enablers, and cross-border
services dimension scores. The EU27 overall performance
averages at 70 points. According to the e-Government bench-
mark, Malta (96 points), Estonia (92), Luxembourg (89) and
Iceland (88) achieve the highest overall performance. Albania (45
points), Montenegro (41) and North Macedonia (35) struggle to
keep up with the frontrunners (Capgemini et al. 2023).

In summary, the digital transformation process of public ser-
vices is often evaluated by public bodies from a delivery-focused
perspective, frequently neglecting the citizen’s viewpoint in the
development of digital strategies and programs. As highlighted in
official reports, these evaluations often reduce the complex rea-
lities of European countries to a limited set of indicators, which
can lead to overly simplistic interpretations. Furthermore, there is
a notable lack of official studies adopting a qualitative perspective
—such as satisfaction, public perception, trust, or the inclusive-
ness of digital services—that adequately considers users’ experi-
ences, especially when identifying vulnerable groups.
Consequently, these reports often fail to account for the social,
economic, and cultural contexts unique to each country, parti-
cularly those with uneven levels of digital development and
specific socioeconomic challenges. Few countries incorporate
measures or formulate policy decisions based on input from
vulnerable populations (United Nations, 2022).

Literature review
Addressing Inequalities in the use of digital public services. In
contrast, the academic literature reveals that while the expansion
of e-government enhances service delivery, it simultaneously risks
exacerbating social inequalities through the widening of digital
divides. As governments worldwide increasingly implement
digital public services and citizens must use them without an
offline choice, initial concerns about the potential impacts of the
digital divide persist over time (Belanger and Carter, 2009; Hall
and Owens, 2011; Zhao et al. 2014; Beaunoyer et al. 2020).
Despite these concerns, many public administrations remain
focused on infrastructure development, and studies on
e-government adoption often regard digital public services as
generic phenomenon, ignoring the context and diversity of those

services (Lindgren et al. 2019). Nevertheless, it should not be
ignored that while e- government offers significant benefits, it also
presents risks by deepening the digital divide, further dis-
advantaging already marginalized populations and reinforcing
mechanisms of social inequality (Taewoon and Sigit, 2011;
Marien and Prodnik, 2014; Van Deursen and Helsper, 2018;
Ragnedda et al. 2022). As stated by the United Nations (2022): the
new face of inequality is digital.

The study of digital public services and their utilization by the
citizens is a significant area of research within the academic
literature e-government (Kumar et al. 2017; Rana et al. 2017;
Ammenwerth, 2019; Li and Shang, 2020; Soong et al. 2020).
Extant studies highlight the influence of sociodemographic
variables on access to and utilization of digital public services
(Belanger and Carter, 2009; Taipale, 2013; Serrano Cinca et al.
2018; Adamczyk and Betlej, 2021) such as age (Choudrie et al.
2013), education level (Medina Molina et al. 2012; Zheng and
Schachter, 2017; Pérez-Morote et al. 2020; Mesa, 2023), living
area (Inkinen et al. 2018), gender (Taipale, 2013) and income
(Gerpott and Ahmadi, 2016; Chohan and Hu, 2022). Vulnerable
groups, particularly older adults, individuals with lower educa-
tional attainment, and those from low-income households, are
disproportionately affected and face significant barriers that
perpetuate exclusion cycles (Belanger and Carter, 2009; Ragnedda
et al. 2022).

Other studies also highlight the importance of factors more
closely related to the user experience of digital services, such as
trust and security (Camilleri, 2019; Ejdys et al. 2019; Sundberg,
2019; Pérez-Morote et al. 2020; Botric and Bozic, 2021) or
usability and quality of the service (Scheerder et al. 2017; Barrera-
Barrera et al. 2019; Mensah, 2019; Alruwaie et al. 2020; Frohlich
et al. 2020; Taejun et al. 2020; Heponiemi et al. 2022).
Additionally, some studies establish a more specific connection
between the level of digital skills and the use of these services
(Van Deursen and van Dijk, 2010; Ebbers et al. 2016; Rodríguez
Hevía et al. 2020; Boksova et al. 2021; Heponiemi et al. 2022).

These issues underscore a pressing need for targeted interven-
tions aimed at ensuring equitable access for the population.
Evidence (Van Deursen and Helsper, 2015; Dobrolyubova, 2021;
Lněnička and Máchová, 2022) indicates that a techno-determinist
approach focusing on infrastructure provision, which prioritizes
infrastructure provision and technological advancements over
social and cultural contexts, fails to accommodate individuals
lacking digital skills, particularly those in vulnerable circum-
stances. The European Commission is aware of the fact that a low
level of digital skills may deepen the digital divide as more
services are offered only online (European Commission, 2023).
Digital skills are widely recognized as essential for navigating
digital public services, yet a large proportion of the population

Table 1 Use of digital public services in DigComp 2.2.

Competence area Competence Examples

1. Information and data literacy. 1.3 Managing data, information and
digital content.

Knows how to interact with dynamic data visualisation and can manipulate
dynamic graphs of interest.

2. Communication and
collaboration.

2.3 Engaging citizenship through
digital technologies.

Knows that a secure electronic identification, enables citizens to increase
safety when using online services provided by the government or by the
private sector.

3. Digital content creation. 3.1 Developing digital content. Knows how to create digital content to support one’s own ideas and opinions.
4. Safety. 4.1 Protecting devices. Knows about measures to protect devices and prevent others from having

access to all data.
4.2 Protecting personal data and
privacy.

Knows how to use digital certificates acquired from certifying authorities

Source: Digital Competence Framework for Citizens (European Commission et al. 2022).
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lacks even basic competencies, limiting their ability to benefit
from these services and perpetuating cycles of exclusion
(European Commission, 2022a). The Digital Skills and Jobs
Coalition considers four broad groups to tackle the digital skills
gap: digital skills for all, digital skills for the labour force, digital
skills for ICT professionals and digital skills for education
(European Commission, 2022b).

If the digital divide is understood as a multi-dimensional
concept—encompassing differences in access, usage, and the
effective exploitation of online services by citizens—public
policies must address the various factors contributing to exclusion
and inequality. While research on the digital divide is extensive,
studies specifically examining its implications in the context of
implementing e-government programs from a user-centered
perspective remain scarce. Additionally, there is a notable lack
of qualitative research aimed at identifying the conditioning
factors that influence the uptake of digital public services.
Quantitative studies dominate, offering useful metrics but failing
to address qualitative barriers and enablers from marginalized
users’ perspectives (Lindgren et al. 2019). It should also be noted
that, in general, there is a lack of studies that consider both user
and provider perspectives in empirical e- government research
(Wirtz and Daiser, 2018).

Research gap. A key yet underexplored issue in the literature is
the role of digital competencies in shaping e-government adop-
tion, either by enabling access or perpetuating barriers. Moreover,
while technology adoption models and multivariate approaches
have been applied to e-government use research, there is a critical
need to integrate the perspectives of users, experts, and, also,
intermediate leaders (individuals working in local positions and
closely connected to the population) to develop more inclusive
digital strategies and bridge this digital divide in the use of digital
public services. In particular, the role of local intermediaries, such
as civil servants and community leaders, remains underexplored,
despite they are increasingly recognized as essential for the suc-
cess of digital inclusion policies and initiatives (Centeno, 2021).

Research questions. To address this research gap, the following
three research questions will be posed:

RQ 1: What strategies, programs and actions promote EU
public authorities in the field of digital skills are taking to decrease
digital exclusion?

RQ 2: What are the conditioning factors that are involved in
the digital interaction between citizens and digital public services?

RQ 3: What measures and actions propose the community of
experts in digital inclusion and the intermediate leaders to reduce
inequalities in the use of digital public services, with a particular
focus on digital competences?

Objective. The general objective of this research is to propose a
set of common and applicable measures and recommendations to
improve the interaction of citizens with e- government, con-
sidering their digital competences to avoid risks of exclusion, with
special attention to vulnerable groups.

Methods
To this end, a concurrent triangulation design, integrating both
qualitative and quantitative techniques, was employed to corro-
borate findings and provide a more comprehensive under-
standing of the various potential interpretations of a social reality
(Gibson, 2016), hereby the digital divide and the use of digital
public services. In short, a systematic review based on the
PRISMA methodology, a document analysis of e- government
policies of the EU and the member countries, 33 in-depth semi-
structured interviews with experts and a survey conducted among
intermediate leaders were carried out. The European Union as a
whole was chosen as the field of study for several key reasons.
First, the EU is a global leader in the provision of digital public
services and has established significant strategic frameworks, such
as the European Digital Agenda and the e-Government Action
Plan. Additionally, the relative homogeneity in e- government
development among Member States allows for meaningful com-
parisons and regionally applicable conclusions. Finally, European
policies emphasize digital inclusion and digital competences as
strategic pillars, directly aligning with the objective of this
research.

Research techniques. First, a systematic review was conducted,
based on the PRISMA (Preferred Reporting Items for Systematic
Review and Meta-Analysis) methodology (Page et al. 2021) to
identify studies about the interaction of citizens with digital
public services. Before conducting the systematic review, a pro-
tocol was written following the PRISMA-P) guidelines (Morte-
Nadal and Esteban-Navarro, 2022). The preparation of a protocol
is an essential component of the systematic review process
because reduces arbitrary in decision making when extracting and
using data from primary research (Moher et al. 2015). The
publication of the protocol increases the transparency, the clarity,
and the traceability of the process in social sciences. The inclusion
and exclusion criteria are detailed in Table 2. A total of 66 articles
(see annex A) were selected and analysed for extract risk factors
or barriers which cause digital exclusion, enabling factors which
cause digital inclusion, public measures to promote digital
inclusion, and proposals and recommendations to end the
e-government divide.

Next, a document analysis of the national digital strategies and
plans of the European Union (EU) Member States (NUT1) was
undertaken to identify the objectives and measures aimed at
enhancing the basic digital skills of the EU population. Document
analysis involves the collection, selection according to relevant
criteria, inductive or deductive categorization, and interpretation
of texts such as reports, policies, regulations and newspapers to
draw insights that are organised into major themes, and the
answer to the research questions (Gross, 2018; Kayesa and Shung-
King, 2021). This technique is often used with other research
methods to ensure triangulation (Armstrong, 2021). It allows to
test theoretical issues with the purpose of providing knowledge,
increases a researcher’s understanding of particular phenomena, a
representation of facts or informs practical actions (Krippendorff,
2018). There are no guidelines for data analysis, since it is a

Table 2 Inclusion and exclusion criteria of the systematic review.

Inclusion criteria Exclusion criteria

Articles published in peer-reviewed journals Studies which only focus on the first digital divide of e-government
Years of publication between 2011 and 2024
Studies located into a European Union Member State
Studies written in English, French, or Spanish
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flexible technique that depends on the research problem (Elo and
Kyngäs, 2008).

The documents were collected from the Digital Skills and Jobs
Platform (https://digital-skills-jobs.europa.eu) about the National
strategies of the Member States of the EU and in web portals of
national authorities in e-government. The inclusion and exclu-
sion criteria are specified in Table 3. Nineteen out of the 28
countries (EU 27 and the United Kingdom) meet the inclusion
criteria, contributing a total of 25 documents for analysis (see
annex B). Three documents were selected from Germany, while
Ireland, Portugal, Slovakia, and Spain each provided two
documents. The countries excluded from the analysis were
Belgium, Czech Republic, Greece, Hungary, Latvia, Lithuania,
Luxembourg, Poland, and Sweden. The results of the analysis
were compared with the DESI 2022 Country Reporting
(European Commission, 2022a).

Likewise, an in-depth analysis of Spanish regional
e-government and digital skills strategies (NUTS2) was carried
out using the same document analysis technique (see annex C).
This regional analysis at NUTS2 level was conducted considering
that most European countries have a decentralized territorial
structure and the significance of regional policies in
e-government deployment. Spain was selected as a representative
case study due to its position as a mid-ranking EU country in
terms of e-government users (15th out of 27) and at least basic
digital skills (6th out of 27) indicators in DESI 2022 report
(European Commission, 2022a), as well as the availability of
strategic documents across most of its regions.

As the next step, 33 in-depth semi-structured interviews with
experts in digital public services, digital inclusion and digital
competences were carried out online between November 2022
and April 2023. The objectives were to compare their perspectives
with the results of the systematic review, to delve into what is
being done currently by governments, and to collate what
measures related to digital inclusion could be done in public
policies. The systematizing expert interview aims to gather
actionable knowledge by focusing on both technical expertise in
a high specific field and processual knowledge derived from
practical experience and the institutional context of actions
(Döringer, 2021). Participants were recruited through snowball
sampling, as experts provided recommendations of other experts
who could offer further insights. To reduce information gaps and
personal biases, experts were selected from both inside (decision-
makers such as civil servants and government advisors) and
outside (analysts such as researchers, with a majority representa-
tion, and some specialized journalists in e- government). The
principle of the saturation point was used to delimitate the
sample, when the introduction of new respondents in a
professional category and an expertise area does not collect new
knowledge as they tend to repeat the information.

The experts were selected by purposive sampling and from a
variety of European countries, with a higher proportion of

Spanish participants (63% of the sample) to ensure data that
could contrast the analysis of Spanish regional strategies and the
data collected from Spanish intermediate leaders. Additionally,
the sample included two Latin American academics who have
conducted a significant part of their careers in Europe. Gender
balance was sought among the interviewees: 18 (55.5%) were male
and 15 (45.5%) were females.

Each interview was transcribed verbatim (to consult transcrip-
tions see section Data Availability) and coded with Atlas.ti. The
total hours analysed was 21:07:29. The average duration of the
interviews was 38 min 25 s. The minimum duration was 12:57
and the maximum duration was 1:56:04. The codification method
to identify the interviewees during the analysis and synthesis was:
interviewee correlative number according to the date of the
interview, professional category (R = researcher; N = non-
researcher), country of their actual workplace (following the
international standard code ISO 3166-1 alpha2) and years of
experience in their actual job. If they worked for the European
Commission, the country code was designated as “EU”. The
decision was made to group the professional category into
researcher/non-researcher intentionally, as the sample is biased
towards researchers, comprising 66% of the sample (see Table 4).

In addition, as a fourth technique, a survey of 602 Spanish
intermediate leaders was conducted using an online panel. This
survey addresses two gaps in academic literature: the need for
regional studies on digital competences, and the lack of research
on the role of intermediate leaders in bridging the digital divide.
The data were collected from 30 March to 11 April 2023 using an
online panel through Bilendi, a market research company. The
sample included intermediate leaders in Spain by proportional
quota sampling based on sex and age ranges (groups of 10 years
from 18 to 60). The response rate was 89%. We excluded
respondents that were out of quota. The results of the
questionnaire were organised into Nielsen Regions. The ques-
tionnaire comprised six sections: sociodemographic questions,
factors influencing the use of digital public services, perceptions
of the difficulty associated with certain tasks (such as obtaining a
digital certificate or contacting a civil servant), satisfaction levels
with the design and operation of various digital public services,
identification of vulnerable population groups, and suggestions
for enhancing citizens’ digital skills for utilizing digital public
services (see annex D). Likert scales were employed for all
questions except for sociodemographic queries.

Finally, the analysis of data obtained through these diverse
techniques were integrated and triangulated into five key themes:
the state of digital public services in the EU, vulnerable groups,
drivers, barriers, and measures.

Model. The methodological process designed for evaluating the
key dimensions of e- government adoption and digital inclusion
relies on a model grounded in well- established theories and
frameworks. Specifically, the Technology Acceptance Model

Table 3 Inclusion and exclusion criteria of the document analysis.

Inclusion criteria Exclusion criteria

National strategies included in the Digital Skills and Jobs Platform Strategies that give a superficial treatment of
digital skills.

Year of publication between 2013 and 2022 Digital skills strategies focused only on the
education system.

Strategies written or translated in Spanish, English or French Digital skills strategies focused only on the labour
force.

Only digital strategies in force that dedicate some of its content to the enhancement of the basic
digital skills of the general population will be regarded.

Digital skills strategies focused only on the
upskilling of ICT specialists.

All publication formats
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(TAM), the Unified Theory of Acceptance and Use of Technology
(UTAUT), the Digital Competence Framework (DigComp 2.2)
and the construct of digital divide, serve as the foundation. The
Technology Acceptance Model (TAM), developed by Davis
(1989), identifies two key determinants of technology adoption:
perceived usefulness and perceived ease of use. Perceived use-
fulness reflects the degree to which individuals believe that using
a particular system enhances their performance, while perceived
ease of use addresses the effort required to interact with the
system. In the context of e-government, these factors are critical
for understanding how citizens evaluate the utility and accessi-
bility of digital public services, shaping their willingness to adopt
these technologies. Building on TAM, the Unified Theory of
Acceptance and Use of Technology (UTAUT) adds further
dimensions to explain technology adoption (Williams et al. 2015).
UTAUT incorporates factors such as social influence, which
highlights the role of societal and peer expectations, facilitating
conditions, which focus on the resources and support available to
use the technology effectively, and behavioural intention
(Ammenwerth, 2019; Soong et al. 2020); which have been applied
to e-government (Camilleri, 2019; Rodríguez Hevía et al. 2020).
These dimensions are essential for analysing how external influ-
ences and individual motivations interact to drive or hinder the
adoption of e-government services.

To address the critical role of digital skills, the model
incorporates the categorization of digital competence proposed
by the Digital Competence Framework DigComp 2.2 (European
Commission et al. 2022), ensuring that the analysis accounts for
the disparities in digital skills that may act as barriers to accessing
and utilizing e- government services, particularly among vulner-
able groups. The conceptual framework also draws on the
construct related to the three levels of digital divide: access, usage
and exploitation, exposed above.

By integrating these theoretical approaches, the conceptual
framework provides a robust basis for analysing e-government
adoption through a structured lens that focuses the interaction
between citizens and digital public services, identifying areas
where inequalities emerge and how they can be mitigated. The
model balances three core components: user-centric factors, such
as motivation, digital skills and trust, with system-level
considerations, such as platform accessibility and quality, and
societal influences, such as policy environments and cultural
attitudes. The indicators used in the analysis of data were selected
based on their ability to capture those three key components and
their relevance to the research objectives: internet access, digital
skills, user interaction—focused on user experience, trust, and the
ability to navigate digital public services effectively—, social
drivers and barriers, and outcomes, which evaluate the extent to
which users derive meaningful benefits from digital public
services. These indicators were drawn from widely recognized
benchmarks, including the DESI (European Commission, 2022a)
and the e-Government Benchmark (Capgemini et al. 2023),
ensuring comparability and consistency across the
European Union.

By addressing technological, individual, and societal dimen-
sions of digital public services, this model provides a multi-
dimensional perspective on digital inclusion and the factors
influencing the effective adoption of e-government. Thus, the
model adopted, by focusing on digital competences for assessing
the usability and effectiveness of digital services, complements the
perspective provided by the Information System Success Model
(DeLone and McLean, 2003), which emphasizes attributes such as
system quality, information quality, service quality, usage
intentions, user satisfaction, and net system benefits, but does
not account for the importance of digital skills when dealing with
systems designed for all citizens.

Results
The systematic review reveals that policies primarily focus on
digital inclusion rather than e-government, with quantitative
studies dominating the analysis and influencing the findings.
Sectoral analysis, such as education or healthcare, was unfeasible
since most studies addressed general e-government services, and
no studies focused on education. Even among qualitative and
mixed-methods studies, only a few identified barriers and
enabling factors in interactions with e-government services.

The studies underscore a persistent social gap: those most in
need of digital public services often fail to access them, neces-
sitating policies to prevent social and digital exclusion. Barriers
are largely socio-demographic, with digital skills emerging as a
critical determinant for adoption. Key barriers and enabling
factors influencing citizens’ interactions with e-government
were identified, highlighting education as a crucial element to
bridge the digital divide. Education fosters better engagement
with public services and empowers citizens to achieve positive
outcomes.

A significant number of studies suggest that national strategies
must address the digital competence levels of vulnerable groups,
incorporating socio-demographic variables like age, education,
and income to define these groups and create targeted strategies
and communication campaigns. Despite public institutions
emphasizing digital service design, strategies addressing citizens’
digital skills are underexplored. Measures to enhance these skills
and promote digital inclusion are vital to improving citizen
engagement with e-government services. In short, the review
highlights the need to identify necessary skills, address barriers,
and develop inclusive programs to ensure equitable use of digital
public services, moving beyond the limitations of predominantly
quantitative approaches.

In turn, European public documents about e-government
reveal that all EU member states operate within the framework of
the EU Digital Skills and Jobs Coalition, focusing on skills for all
citizens, the labour force, education, and digital experts. Most
strategies address the four groups in their objectives and mea-
sures, emphasizing education through specific digital skills
courses and awareness campaigns.

Collaboration with local communities, public spaces, civil
organizations, and proximity agents is often highlighted. Mea-
sures for vulnerable groups closely resemble those for the general
population, with added attention to identifying their specific
needs. The third sector is seen as fundamental, requiring more
support and training for mediating agents. Recent policies (e.g.,
Malta, Slovenia, Slovakia) demonstrate increased concern for
ensuring that no one is left behind in the digitization process.
However, there is a lack of strategies targeting individuals
unwilling or unable to use digital services.

Digital inclusion features prominently in recent strategies,
aligning with United Nations recommendations.

In Spain, strategies similarly align with the EU framework but
place greater emphasis on rural infrastructure, digital skills for
civil servants, and women as a vulnerable group. Spanish regions
prioritize analysing the digital divide and skills levels, but
awareness campaigns are only present in a few strategies. Addi-
tionally, Spanish regions stress creating digital skills certificates
and providing equipment and internet access to vulnerable
populations, reflecting the challenges of rural depopulation. Both
EU and Spanish strategies rely heavily on quantitative data, with
limited evaluation of measures or inclusion of third-sector roles.
Only a few European countries (Ireland, Portugal, Malta)
recognize the importance of broader stakeholder involvement
involving all stakeholders in designing digital public services, and
only one Spanish region (Aragon) has a defined strategy for this
purpose.
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Both academic literature and strategies agree that basic digital
skills are essential for engaging with digital public services, with
proposed measures including information campaigns and tailored
training programs for vulnerable groups. The analysis of barriers
to using digital public services is limited, with the lack of digital
skills being the most frequently mentioned, while socio-
demographic factors appear primarily in defining vulnerable
groups. Unemployment and distrust in government are addi-
tional factors that warrant further exploration, as unemployed
individuals are identified as a vulnerable group lacking digital
skills, aligning with academic findings.

The analysis of expert interviews highlights several critical
aspects of digital public services (for items of the interviews see
Annex E, and for a comprehensive analysis with the transcription
of key statements see Annex F). Overall, these services are per-
ceived as complex and inaccessible due to unintuitive interfaces,
lack of user-centric designs, and technical jargon, underscoring
the need for simplified, proactive systems. Key barriers include
sociodemographic factors such as age, education, and income,
compounded by low digital and administrative literacy, limited
technology access, and usability flaws. Conversely, drivers like
digital literacy, trust in public administration, and motivation can
enhance engagement, with suggestions for awareness campaigns
and simplified processes. The analysis underscores the impor-
tance of addressing the digital skills gap, particularly for basic and
medium-level competences, with the DigComp framework pro-
posed as a structure for evolving training programs.

The persistent “e-government divide” reflects inadequate ser-
vice designs and limited stakeholder involvement, risking further
exclusion of vulnerable populations without targeted interven-
tions. Vulnerable groups, including the elderly, individuals with
disabilities, and low-income households, face unique challenges,
necessitating customized strategies, local support networks, and
inclusive policies. Experts recommend a multistakeholder user-
centric approach to service design, emphasizing interoperability,
face-to-face alternatives, and lifelong digital skills training to
ensure equity. This study highlights the complexity of integrating
digital inclusion into e- government and calls for collaborative,
evidence-based strategies to promote accessible and inclusive
digital public services.

Finally, the survey of Spanish intermediate leaders highlights
that privacy, security, the simplification of procedures, and lan-
guage accessibility are perceived as the most significant barriers to
the use of digital public services. Intermediate leaders emphasize
the importance of face-to-face channels and personalized support,
advocating for a hybrid model to complement digital services.
Vulnerable groups, including the elderly, those with limited
internet experience, and the homeless, face significant barriers,
particularly regarding internet access and user-friendly designs.
Digital skills and lifelong training are identified as essential
measures to bridge the first and second digital divides. Internet
access, whether through local centers or financial aid, is also a
prioritized measure, while the creation of a digital skills certificate
is less valued.

Awareness campaigns are not highly regarded, though third-
sector representatives suggest increased visibility is needed.
Respondents express dissatisfaction with the current design of
digital public services, citing trust and accessibility as critical areas
for improvement. Contacting civil servants is viewed as the most
challenging task, yet support from civil servants is highly
appreciated. Comparisons between regions reveal slight varia-
tions. Overall, the findings indicate that Spanish strategies must
prioritize internet access, digital skills training, and personalized
support to promote digital inclusion. Collaboration with public
and private sectors and greater emphasis on user- centric designs
are also recommended for future improvements.

Discussion
Overall state of digital public services in the European Union.
Currently, digital public services are not user-friendly for the
majority of citizens. The interaction with these services often
resulted in a negative experience for interviewees, shaping their
overall perception of public administration. Additionally, there is
a perceived disengagement between public administration and the
citizenry.

The existence of a e-government divide was especially
remarked by the experts. This digital divide affects particularly
to the most vulnerable groups, not only because of their
socioeconomic status (e.g, Serrano Cinca et al. 2018) but also,
because their attitude is different from less vulnerable groups
(15RGB14). However, it appears that digital vulnerability is a
condition that can affect anyone at any stage of life, given the
evolving nature of the social, economic, and technological context
of society. An aspect related to vulnerable groups and design of
digital public services that appeared only in the interviews with
civil servants and government consultant was that, typically,
participants in these tests are individuals who have already used
digital public services. Moreover, they are generally more
motivated to engage with digital applications.

Consequently, there may be a bias in the participants
conducting these user experience tests (experts 4NES6, 13NES2,
15RGB14 and 26NES5).

Vulnerable groups. Certain groups of the population may
require increased attention from governments: “Vulnerable
groups may face more challenges in accessing and using digital
services” (23RGB10). The most frequently mentioned vulnerable
groups identified across the systematic review, digital strategies,
interviews, and the survey included the elderly (e.g., Abad et al.
2017), individuals with a low level of education (e.g., Gerpott and
Ahmadi, 2016; Laenens et al. 2018), those with low socio-
economic status (e.g., Choudrie et al. 2013; Siren and Knudsen,
2017), and individuals with low digital skill (e.g., Al-Muwil et al.
2019; Boksova et al. 2021). Additionally, people with disabilities
(e.g., Republic of Bulgaria, 2020; Government of Italy, 2020;
Pethig et al. 2021), residents of rural areas (e.g., Government of
Navarra, 2021; Government of Madrid, 2022), and the unem-
ployed (e.g., Andersen et al. 2019; Government of Portugal, 2020),
are mentioned as vulnerable groups in second place.

Users facing physical, mental, or cognitive challenges may
encounter difficulties using these services and may require
ongoing assistance (Ministry of Economic Affairs and Digital
Transformation, 2022). However, intermediate leaders assigned a
higher level of importance to privacy and data security
(M= 4.34) and the language used by public administration
(M= 4.26) compared to sociodemographic and socioeconomic
factors.

It appears that sociodemographic determinants play a
significant role in influencing digital vulnerability. Factors
associated with social exclusion, such as poverty, being outside
the labour force, and low socioeconomic status, seem to
contribute to digital vulnerability when using digital public
services.

Conditioning factors: drivers. Throughout all the analyses, three
factors consistently were highly mentioned or rated: having access
to the internet, possessing a high level of education, and having at
least basic digital skills are deemed necessary for effectively using
digital public services.

The importance of having internet access was particularly
emphasized in the digital strategies when addressing vulnerable
groups, highlighting them as the segments most at risk of lacking
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access to the Internet and technological devices (Federal
Government of Germany, 2018; Department of the Taoiseach,
2022; Ministry of Investment, Regional Development, and
Informatisation of the Slovak Republic, 2022). The intermediate
leaders rated over 4 to “having access to the internet” (M= 4.24)
and the experts also stressed the importance of access in terms of
addressing the first digital divide.

Having a high level of education is closely tied to socio-
economic factors and having advanced digital skills. Education
significantly influences how people utilize the internet, the type of
job they have, and their income level, according the experts. This
relationship has been extensively studied in the systematic review
(Inkinen et al. 2018; Barrera-Barrera et al. 2019). Additionally,
education facilitates a better understanding of the language used
by public administration. Digital strategies considered the
education system and lifelong learning as key components for
fostering equal opportunities in society and promoting future
employment growth (Government of Madrid, 2022; Republic of
Slovenia, 2023), a perspective shared by both experts and
intermediate leaders (M= 4.14). Understanding the benefits of
using digital public services was also identified as a driver factor:
success is achieved when the real benefits of using specific services
become evident (10NEU12).

According to the literature (e.g., Bacache-Beauvallet et al. 2011;
Ebbers et al. 2016), the experts, the digital strategies (Government
of Portugal, 2017; Junta of Andalusia, 2022) and the intermediate
leaders (M= 4), it is necessary to have at least basic skills to use
digital public services autonomously. The development of digital
skills in general will allow people to have skills to face the digital
public administration. Support from family or civil servants is
deemed essential (e.g., Government of the Netherlands, 2021;
9RFI11) especially for the most vulnerable groups. Support from
civil servants was rated as one of the most important conditioning
factors by the intermediate leaders (M= 4.04).

Regarding factors related to the public administration, trust
and security and privacy of data, simplification of administrative
procedures, and making digital public services more user-friendly
emerged consistently in the systematic review, digital strategies,
interviews, and the survey. Across all analyses, it was evident that
trust in public administration is often linked to the security and
privacy of data (e.g., Government of the United Kingdom, 2022;
Government of Malta, 2022), serving as a key factor in increasing
citizens’ willingness to use digital public services. Everything
related to security, particularly in the sense of providing a feeling
of control, is emphasized (27NES8).

Simplification of administrative procedures and making digital
public services more user-friendly was also included in the digital
strategy of Portugal (Government of Portugal, 2020), as well as in
the systematic review (Abad et al. 2017; Klich, 2021) and
highlighted by the intermediate leaders (M= 4.26). This design
could be enhanced by making them more accessible, interoper-
able, secure, inclusive, efficient, and user- friendly (Government
of the United Kingdom, 2022). The design process should have
the users at the centre (Government of Aragon, 2022). Therefore,
it should be tested by all types of users (15RGB14).

Conditioning factors: barriers. Lack of skills is identified as an
obstacle to the development of the country (Government of Italy,
2020) and is one of the barriers related to digital exclusion
(Laenens et al. 2018; Government of the United Kingdom, 2022).
However, the systematic review (e.g., Taipale, 2013) and the
experts also identified sociodemographic and socioeconomic
factors as significant barriers: the economic status is perceived as
the most important barrier because determines the level of

studies. and this level generally determines the purchasing power
(25NES10).

The design of services was consistently mentioned throughout
the systematic review (Viñarás et al. 2017), public policies
(Government of Aragon, 2022), and interviews, and it was rated
as very important in the survey (M= 4). This design should be
improved by making it more citizen-centric and accessible.
Nevertheless, one of the most frequently mentioned barriers for
the experts was the complexity of public administration and the
lack of awareness about the problems users face when using
digital public services. The idea that public administration has the
duty to offer a public service and that technology is there to serve
the citizen was reiterated by the experts.

The administration should prioritize placing the citizen at the
centre; however, public administration often positions itself at the
centre, forcing citizens to adapt to its structure (27NES8).
Additionally, concerns were raised about the lack of accessibility
for people with disabilities (Republic of Bulgaria, 2020) even
though this is required by both European and National
regulations.

Similarly, the importance of the language used by the public
administration as a barrier was highly emphasized by the experts
and rated highly by the intermediate leaders (M= 426). The
technical language is discouraging not only for migrants but also
for those who have a low level of literacy (23RGB10). However,
this aspect was scarcely mentioned in the digital strategies
(Government of the Netherlands, 2021) and in the results of the
systematic review.

A concept that emerged during expert interviews was the lack
of administrative literacy among the population (1RES30 and
25NES10). This literacy is related to the level of education. It also
has to do with the type of job individuals have, their previous
experience with public administration, and age, as older people
tend to face fewer difficulties understanding these services even if
they lack technological skills.

In the survey, one of the most challenging tasks for the
intermediate leaders was contacting a public employee
(M= 3.69). This lack of clarity and the absence of support for
the user when they are using a digital public service create feelings
of helplessness (31RES35).

Measures. The most cited measures throughout all the analyses
for the improvement of the digital skills of the population were
having household access to the internet, training in digital skills,
and creating information points at a local level. The proposed
measures dedicated to improving the digital skills of the entire
population were very similar to those for vulnerable groups since
they are related to training in digital skills with the support of
local centres and mediating agents.

The digital strategies (Federal Government of Germany, 2018;
Regional Government of Castile and Leon, 2023), the experts
(3RES33 and 11NFI31), and the intermediate leaders considered
that access to the Internet is still essential. Therefore, ensuring
that citizens have quality access to the Internet (M= 4.17) and
affordable connectivity (M= 4.26) and providing financial
support for the acquisition of technological devices (M= 3.90)
should be a priority.

The creation of IT training programs to upskills the population
were essential for the systematic review (e.g., Camilleri, 2019), the
digital strategies (e.g., Government of the Netherlands, 2021;
Region of Murcia, 2022) the experts (7RPL15) and the
intermediate leaders (M= 3.92). This training should be
incorporated from the early stages of education, following the
DigComp framework (24RES2). The experts considered that a
basic level of digital skills is needed, so the content of these
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programs should be based on the Digital Competence Framework
for Citizens (DigComp) and focus on practical activities related to
the use of digital public services (12REU21). These programs
should promote lifelong learning and be adapted to the needs of
the target group.

Besides, these programs should be first targeted to the most
vulnerable groups, though they should be offered to all citizens
since digital vulnerability can appear at any moment in life
(5RNL20 and 14RBE10). It is more recommended to conduct
these training sessions face-to-face, particularly for the most
vulnerable groups lacking digital skills (28RES20).

For the digital strategies (e.g., Government of the United
Kingdom, 2022), the experts, and intermediate leaders, these
training sessions should take place in local centres, such as
public libraries, or local organizations, because actions must be
done locally, where the vulnerable groups live (12REU21). The
digital strategies place greater emphasis on establishing digital
competence centres where local agents can provide technical
access, advice, and support (Government of Spain, 2021).
However, it should be noticed that the intermediate leaders
assessed the use of local centres more highly (M= 3.94) than
the creation of digital competence centres (M= 3.67). Thus, it
seems that the value of these centres is precisely their
geographical proximity and the possibility of weaving social
support networks. Grassroots level digital support could very
well be the way to help people keep up with digital technologies
(9RFI11). For the digital strategies (Government of Romania,
2014; Government of Malta, 2022), experts (10NEU12 and
17NES15), and intermediate leaders (M= 3.42), collaboration
with the private sector, entities, associations, and particularly
the third sector, is key to tackle digital divide gaps. According to
the intermediate leaders, governments should support the third
sector (M= 3.79).

However, governments should continue to maintain face-to-
face channels (e.g. Regional Government of Castile and Leon,
2023) for individuals facing difficulties and for citizens who
have encountered issues during the digital process. Some issues
can still be resolved over the phone (3RES33). In fact, it seemed
that the experts were more concerned with improving face-to-
face services than with improving digitization. When people
have a problem with a digital public service, there must be an
immediate access system where they can resolve the problem,
because, in the end, digital public services are a relationship tool
between the citizen and the administration (19RES15). There-
fore, offering multiple channels and facilitating face-to-face care
and assistance is significant to improve the digital inclusion of
the use of these services, as there will always be population
groups that will not be able to use these services online
(26NES5).

Some experts have emphasized that, just as in policies aimed at
enhancing the digital skills of the population, performance
indicators for digital public services should be established
(7RPL15, 11NFI31, 18RES5)., and according to the intermediate
leaders, periodic evaluations with feedback from users should be
conducted (M= 3.80).

Proposal of recommendations. The discussion of findings leads to
the proposal of 18 actionable recommendations aimed at
enhancing digital inclusion in e-government implementation,
particularly for vulnerable groups, while offering policymakers
essential insights for developing inclusive public policies.

(1) Digital vulnerability will not disappear with the genera-
tional reveal since there are socioeconomic determinants
inherent in society, so public policies must be aimed at
reducing and mitigating existing social inequalities.

(2) Ensuring and supporting universal access to the internet
and updated technological devices. Cost of the use of the
internet should be affordable.

(3) Implement the DigComp framework (European Commis-
sion et al. 2022) as the standard in the measurement of
digital competences and design of information and media
literacy programs.

(4) At least the basic digital skills defined in the DigComp
framework (foundation and intermediate proficiency levels)
are necessary to interact autonomously with digital public
services.

(5) Education in digital competences since the early stages of
life. Information and media literacy are also necessary to
provide citizens for a more critical view and to promote
lifelong learning due to the constant changes in technology.
Content related to basic public digital services should be
included.

(6) Training in digital skills for all the population but focusing
more on the most local vulnerable groups. This training
should be customized to their needs and take place in their
own communities.

(7) The third sector and the intermediate leaders are essential
in the training process so more investment and support to
these agents should be promoted.

(8) Support from family, friends and volunteers is essential for
the most vulnerable groups. Collaboration with the third
sector and private organisations would create a network of
economic, technological and informational support.

(9) Transforming local public centres related with education
and culture into a network of RICT centres specialized in
the training and education on digital competences.

(10) Promoting user experience studies of digital public services
taking into account all the stakeholders with a special focus
on the most vulnerable.

(11) Digital public services should improve to make them
simpler and more user- friendly. They should follow the
accessibility standard for websites. Simplification of admin-
istrative procedures, multidisciplinary work groups and a
multi-stakeholder approach is recommended.

(12) Civil servants should also be trained in digital skills and
user experience because this change is not only of
infrastructure but of the idiosyncrasy of the public
administration.

(13) Omnichannel services and reinforcement of technical
support when users have a problem with a service. This
support must be given in person, by telephone and by
email. Not all public services have to be offered exclusively
online to have a digitally inclusive society.

(14) Awareness and communication campaigns to all the
citizens and civil servants should be launched to make this
transition easier and to increase citizen trust through
transparent and understandable information about digital
public services and fostering the improvement of digital
skills.

(15) Regarding public policies about the inclusive use of digital
public services: designing performance indicators, investing
in digital inclusion, more control over the financing of
indicatives to the upskilling of the population, periodic
assessment of these policies and initiatives, and collecting
feedback from the users for continuous improvement.

(16) Financing more studies about the digital competences of
the population, moving away from quantitative data and
collaborating with all the stakeholders. It is a complex
problem that is also a social problem, and that requires
taking all the methodological techniques to extract the most
complete information possible
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(17) Conducting specific research to determine vulnerability
factors in a particular population to design customised
digital competence programs rather than applying general
programs to pre-defined vulnerable groups.

(18) Do not rely exclusively on benchmarks about the delivery
and use of digital public services as a way of saying that the
problem has been solved.

The association between each proposed recommendation and
the corresponding indicators in the model used to evaluate the
key dimensions of e-government adoption and digital inclusion is
presented in Table 5.

Conclusion
This research highlights that digital competences play a crucial
role in digital inclusion, emphasizing that citizens must acquire at
least basic digital skills to use digital public services inclusively,
regardless of service design. The digital divide in digital public
services is closely linked to the digital divide in internet usage.
Furthermore, this divide is mostly influenced by socio-
demographic and socioeconomic factors. The vulnerable groups
face the most significant barriers in accessing these services.
Therefore, it appears that as long as social inequalities persist, the
digital divide will not disappear.

Besides, digital vulnerability can affect anyone at different life
stages, necessitating essential changes in both public adminis-
tration and the educational system to bridge this gap.

Although in many cases, citizens have an obligation to use
these services, this gap can manifest itself in receiving more and
better information from the government, in applying for benefits
or subsidies, or in the personal autonomy of certain citizens when
they must interact with the government online, requiring others
to complete the process on their behalf. Another aspect of
inequality within this gap could be observed in participation in
civic or political affairs. The social and legal consequences of the
digital divide are that digital citizenship is a right that is not being
exercised. Particularly in democratic welfare states, when asking
for social benefits, only those who know that these benefits exists
and that know how to ask for them will receive them.

The public administration is generally unaware of the difficulties
users face when utilizing online services. The digital strategies of
membercountriesoften idealizewhat services shouldbe like, but there is
a need to shift focus towards analysing their current state, going beyond
mere compliance with international rankings and reports. Therefore,
without a thorough understanding of specific problems, the correct
solutions will not be formulated.

A concept that emerged during this research is that of “inter-
mediate leaders”. While originally intended to be middle man-
agers in education, intermediate leaders can play a significant role
in promoting digital inclusion. They can provide the support
needed to reduce these structural inequalities and can also serve
as a valuable source of information for future qualitative research.
While the sample of experts is relatively large and diverse enough
to provide insights into the phenomenon as a whole, it may be
necessary in the future to explore the experiences of specific
sectors, such as the third sector or civil servants. Education since

the early stages of the education system were one of the most
recommended measures. Therefore, future research focusing on
digital skills and training from the early stages of education would
be valuable to undertake.

Additionally, it would be essential to allocate time and
resources for directly soliciting feedback from users of digital
public services to validate the results presented in this research.

It seems that most citizens lack “administrative literacy”, and
this can have multiple causes related to the level of education,
type of job, previous experience with these services, or attitude
towards public administration. An idea that emerged during the
interviews was whether it is necessary for all key public services to
be offered 100% online or if it should depend on the nature of the
service and the type of user it serves.

Making public administration more accessible to citizens by simpli-
fying contact channels with civil servants is crucial. While the digitiza-
tion of public services brings numerous benefits, one way to ensure a
fully inclusive administration where no one is left behind might be to
continue offering face-to-face services as well. In conclusion, online
channels are more appropriate for obtaining information, but when it
comes to addressing individual issues ormaking arrangements, face-to-
face interactions have proven to be more effective.

The collaboration of all stakeholders is essential in addressing
this problem, and it is not solely the responsibility of users, but
also of the government to ensure that administration is accessible
and usable for all. Further research is needed on the role of
institutional communication in e-government and how an
effective communication strategy for digital public services could
enhance their adoption.

Finally, we want to address three limitations of this research.
First limitation is that the recommendations proposed do not

apply equally to all individuals, to all services provided by the
government or to different administrative levels (local, regional,
national and European). These recommendations are intended as
general guidelines, recognizing that certain measures may be
more relevant or effective in specific environments. As such, the
applicability of some recommendations will depend on the par-
ticular context, such as regional characteristics, sectoral needs, or
target populations. This underscores the need for further regional
or sector-specific studies to validate and adapt the conclusions
drawn here. Conducting such studies would ensure that the
recommendations are tailored to the unique challenges and
opportunities within different environments, thereby enhancing
their effectiveness and relevance. This would also allow for
prioritizing the implementation of each proposal, based on the
needs and resources of each context.

Second, the research has focused solely on one dimension of
the digital divide in e- government: the interaction with digital
public services. However, the second dimension of the concept,
which involves public participation in political and civic decision-
making processes, also deserves attention. This includes activities
such as e- voting, participation in online forums, and engagement
in public consultations. While these forms of participation are
integral to e-government and closely tied to issues of digital
exclusion—particularly the risk of being excluded from demo-
cratic structures and institutions—they have been set aside in this
study and are suggested as areas for future research.

And third, education from the early stages of the educational
system is one of the most recommended measures. However, this
researchdidnot focuson the school-agepopulationnoron thepotential
content related to public administration that could be taught in the
educational systemof thecountriesduringthecompulsorystages.Given
the broad and complex nature of this system, it was not feasible to
address it in this study. Furthermore, it would be essential to allocate
time and resources to obtain feedback from users on their experience
with digital public services.

Table 5 Association between proposals and indicators.

Indicator Proposal

Internet access 2, 9, 11, 13, 18
Digital skills 3, 4, 5, 6, 9, 12, 16
User interaction 4, 5, 10, 11, 12, 13, 14
Social drivers and barriers 1, 2, 6, 7, 8, 9, 11, 14, 15, 17
Outcomes (benefits) 1, 7, 8, 10, 15, 16, 17, 18
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