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Abstract
As artificial intelligence (AI) continues to transform public admin-
istration, governments face increasing pressure to ensure that civil
servants possess the necessary skills to integrate AI in an ethical,
effective, and inclusive manner. Although AI provides enhanced
efficiency and responsiveness, its successful deployment depends
not only on technical infrastructure but also on human and institu-
tional capacity. This study explores how governments, particularly
within the European Union, are developing strategic frameworks
to foster AI and digital skills in the public sector, with Hungary
serving as a case study. Based on a systematic literature review
guided by the PRISMA 2020 framework, the research synthesizes
findings from 69 sources, including peer-reviewed studies, policy
reports, and national strategies. Thematic analysis highlights key
aspects of workforce transformation, including competency frame-
works, multimodal training models, and cross-sector collaborations.
Notably, Hungary has made notable progress, including launching
a national digital skills portal, implementing AI-specific training
programs, and reforming public service curricula. However, gaps
remain, especially regarding ethics, inclusiveness, and equitable ac-
cess. The study highlights the importance of institutional learning
ecosystems, intergovernmental coordination, and inclusive design.
It concludes that building a future-ready public service workforce
requires long-term investment in human capital, integrating ethical
and digital competencies across governance levels, and aligning
national strategies with EU and multilateral frameworks.
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1 Introduction
Artificial intelligence (AI) is rapidly becoming a cornerstone of dig-
ital transformation in the public sector [1]. Governments around
the world are embracing AI to enhance operational efficiency, im-
prove citizen engagement, and strengthen policy outcomes [2] [3].
The European Union has explicitly declared its ambition to “make
the public sector a trailblazer for using AI” [4], highlighting the
strategic importance of AI in modern governance.

However, successfully adopting AI poses not only technological
challenges, but institutional ones too. Realising AI’s full potential in
the public sector depends on civil servants’ ability to work alongside
these technologies. As EY in 2024 notes, this transformation “is
not just about technology – it’s about preparing people to use it
effectively” [5]. This requires a fundamental shift in the skills and
mindsets of public officials. Essential core competencies include
AI and data literacy, ethical awareness, and critical thinking to
promote accountability, inclusiveness, and public value through
digital transformation.

In 2024, UNESCO reiterated this imperative, stressing the need
for public officials to develop new skills to ensure that AI-driven re-
forms respect human rights and democratic principles [6]. Without
these competencies, governments risk misusing AI or exacerbating
existing inequalities. The challenge, therefore, is twofold: not only
must state-of-the-art digital tools be integrated, but civil servants
must also be equipped with the knowledge and judgement to use
these tools responsibly. In this respect, cooperation between sec-
tors and jurisdictions will accelerate knowledge transfer and policy
coherence [7].

This study addresses a critical and timely question: How can gov-
ernments strategically equip public servants with the competencies
needed to integrate artificial intelligence (AI) into public adminis-
tration in ways that are ethical, inclusive, and effective? Although
there is plenty of literature on the technological dimensions of AI,
the institutional processes that enable meaningful and responsible
adoption have received less attention. This research examines how
national and multilateral strategies are shaping AI-related capacity
building, using Hungary as a representative case within the EU
context, thereby filling that gap.

The key contribution of this study lies in synthesising institu-
tional, educational and policy developments across different gover-
nance levels and translating them into actionable insights. Unlike
technical or sector-specific analyses, this research provides a com-
prehensive overview that incorporates workforce development,
ethical governance and institutional learning systems. Adopting a
comparative lens and a case study approach, the paper highlights
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Figure 1: Prisma 2020 Flow Diagram for Literature Review (Source: author)

Hungary’s experience and draws generalisable lessons for other
EU and global contexts.

The next section outlines the methodological approach used to
investigate how governments are addressing the challenges and
opportunities facing public service in the AI era, building on this
contextual understanding.

2 METHODOLOGY
2.1 PRISMA 2020 Framework
This study adopted the PRISMA 2020 (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) framework for a sys-
tematic literature review. The PRISMA approach was selected for
its rigour in ensuring transparency, reproducibility, and method-
ological clarity [8], particularly for interdisciplinary research at the
intersection of AI, public administration, and institutional capacity
building. This research uses the literature review method to evalu-
ate various academic sources, related institutional reports (OECD,
EU, UNESCO, etc.), national and regional government strategies,
and practice-based reports, case studies, and project outputs.

To define the scope of the review, eligibility criteria were estab-
lished to include sources published between 2018 and 2025 that
examined the integration of AI in public administration; the de-
velopment of digital and future-ready skills among civil servants;
institutional strategies for capacity building; and regional and na-
tional case studies, especially those focused on Hungary and EU
Member States. Foundational works published before 2018 were
only included if they were directly relevant to current policy devel-
opments. Sources written in languages other than English, studies
focusing exclusively on the private sector, and those lacking rele-
vance to skills development or institutional strategy were excluded.

A wide range of information sources was consulted to ensure
comprehensive coverage. Academic databases such as Scopus, Web
of Science, and Google Scholar provided peer-reviewed materials,
while institutional repositories and official portals of organizations
like the OECD, UNESCO, and the European Commission were used
to access grey literature, strategic documents, and digital compe-
tency frameworks. Additionally, relevant national government
platforms and AI Watch resources were explored. Manual snow-
balling from bibliographies of key articles and reports was also
conducted to capture additional sources of relevance.

A structured search strategy was employed, combining Boolean
operators and keywords such as “AI in public administration”, “digi-
tal skills of civil servants”, “future-ready government competencies”,
and “Hungary’s AI strategy for the public sector”. The search was
updated to June 2025 to incorporate the most recent developments.
The PRISMA-guided search identified 563 records (487 academic,
76 grey literature), 69 were included in the final synthesis, of which
34 are cited here. (Annex 1). The process is summarised visually in
the PRISMA 2020 flow diagram in Figure 1.
Data extraction was performed using a standardised template to
capture key information, such as publication type, country of focus,
discussed institutional framework, training modality, target compe-
tencies, and any provided empirical results or indicators. The data
were synthesised thematically to identify recurring patterns across
frameworks, delivery methods, policy interventions, and institu-
tional contexts. Where available, quantitative indicators, such as
digital skill levels or training participation rates, were integrated to
support the qualitative analysis.

By using the PRISMA 2020 approach, this methodology ensures
a robust and replicable foundation for analysing how governments
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are building institutional capacities and workforce readiness in
response to AI integration in public services.

2.2 Justification for Selecting Hungary as a Case
Study

Hungary was selected as the central case study for several strategic
reasons. Firstly, it is an EU Member State that has demonstrated
an early commitment to AI, as evidenced by its dedicated national
strategy which explicitly includes public sector training. Secondly,
it serves as a bridge between the advanced digital economies of
Western Europe and the emerging digital ecosystems of Central
and Eastern Europe, providing a valuable context for understand-
ing the opportunities and constraints of both. Thirdly, Hungary’s
proactive engagement with EU institutions, such as its 2024 Council
Presidency, has provided an opportune basis for evaluating the op-
erationalisation of multilevel governance frameworks at a national
level. Moreover, Hungary serves as a useful model for comparative
learning because of its integrated approach—linking national AI
strategy, civil service training, and EU cooperation frameworks.
Few EU Member States have yet achieved this level of policy align-
ment between digital transformation, education reform, and public
administration modernization.

With the methodological foundation now in place, the next sec-
tion will explore the strategic implications of AI for public services.
Key themes from the literature are introduced, including the trans-
formative potential of AI, its practical applications, and the ethical
dilemmas it raises. These insights provide a basis for understanding
the emerging skill requirements and institutional responses in the
public sector.

3 NEW DIRECTIONS FOR PUBLIC SERVICE
3.1 The AI Imperative in Public Service
The potential of AI to transform government work is well-
documented. It can automate simple and repetitive cognitive ac-
tivities, freeing up labour time for higher-value tasks, augment
predictive analytics for policy and support user-centric service
personalisation [4]. The crisis caused by the SARS-CoV-2 virus un-
derscored how digital government enhances resilience. The OECD
notes that robust digital services are crucial for improving the
responsiveness and reliability of the public sector [9]. However,
realising these benefits requires new organisational foundations,
including adaptable governance, resilient IT infrastructure, and
forward-looking policies for emerging technologies [10].

The human factor is crucial. Industry surveys of government
leaders highlight a paradigm shift in the required competencies
of the workforce. A study by EY of U.S. agencies observed that
“the true value of AI. . . is in its potential to enhance human judg-
ment and creativity, underscoring the importance of AI literacy
among public sector employees.” [5]. The study also found that
critical thinking and strategic decision-making often take prece-
dence over pure technical skills in AI initiatives. AI proficiency now
encompasses an understanding of ethical implications and societal
impacts, as well as programming. Employees must be equipped to
ask the right questions of AI systems. In short, public servants who
are ready for the future need a blend of digital, analytical, and soft

skills — from data literacy to adaptability and leadership — to work
alongside AI.

3.2 AI Applications in Public Services
AI is transforming the delivery and management of public services
in various sectors by offering innovative solutions that enhance
efficiency, responsiveness, and personalisation. In healthcare, for
example, AI-driven tools have been instrumental in enabling pre-
dictive diagnostics, tailoring treatments to individual needs, and
delivering real-time analytics. During the pandemic, these tech-
nologies played a pivotal role in early detection, resource allocation,
and emergency response coordination, significantly contributing
to public health resilience [11]. Beyond crisis response, AI contin-
ues to support long-term health strategies by integrating wearable
technologies, telemedicine platforms, and electronic health records
enriched by machine learning algorithms.

In the context of smart cities and urban planning, AI applications
play a key role in enhancing the efficiency and sustainability of
urban systems. Urban planners use technologies such as machine
learning models to dynamically allocate resources, manage traffic
flow, and optimise waste collection and energy distribution. These
systems help to achieve environmental goals and enhance quality of
life in urban environments [12]. Furthermore, integrating AI with
Internet ofThings (IoT) devices enables real-time monitoring of city
infrastructure and citizen behaviour, facilitating more responsive
and adaptive urban management.

AI integration has also brought significant benefits to gover-
nance and citizen services. Governments are increasingly using
AI to automate repetitive administrative tasks, carry out in-depth
policy impact analyses and enhance communication with the pub-
lic. AI-powered tools such as chatbots and virtual assistants are
streamlining service delivery by providing faster and more accurate
responses to citizen enquiries. Meanwhile, the use of data analytics
is enhancing the capacity for evidence-based policymaking, en-
suring that public decisions are grounded in timely and relevant
information [12]. Furthermore, living labs — collaborative plat-
forms where citizens actively participate in designing and testing
AI-enabled services — reflect a growing trend towards participatory
and inclusive innovation in public administration [3].

3.3 Challenges and Ethical Considerations
Integrating AI into public sector operations presents a complex set
of challenges and ethical considerations that must be addressed
to ensure its responsible and equitable implementation [13]. Data
privacy and algorithmic bias are among the most pressing con-
cerns. As AI systems increasingly influence public decision-making
processes, there is a serious threat to institutional legitimacy and
public trust posed by the potential for algorithms to perpetuate
systemic biases, especially when operating without sufficient over-
sight. Furthermore, the vast amounts of personal data required
to power these systems heighten the risk of privacy breaches and
misuse. These ethical dilemmas highlight the urgent need for trans-
parency in algorithm design, robust audit mechanisms and inclusive
development practices that consider diverse social contexts and
populations [14].
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Table 1: Example of Italy’s Framework (Source: author)

Area Key Competences Proficiency Levels (example)

Data and Information Manage data and digital content Basic / Intermediate / Advanced
Communication Communicate within and beyond the administration
Safety Ensure digital information security
Online Services Design, maintain, and evaluate e-services

Equity in access and representation is also a critical concern
when it comes to the adoption of AI.Without intentional safeguards,
AI systems may inadvertently marginalise certain communities,
particularly those underrepresented in training datasets or facing
barriers to digital access. Disparities in digital literacy, connectivity,
and participation can further entrench existing social inequalities,
rendering public services less accessible to those who need them
most. To counteract these effects, governments and institutions
must prioritise inclusive design principles, adopt equity-focused
policies, and implement continuous monitoring systems to assess
and mitigate the impact of AI deployment on different demographic
groups [15].

Although technological capabilities are expanding, realising the
benefits of AI hinges on human capital being ready. The next sec-
tion, therefore, shifts the focus from institutions to individuals,
examining the evolving competencies that civil servants must ac-
quire to operate effectively and ethically in an AI-driven public
sector.

4 NEW DIRECTIONS FOR CIVIL SERVANTS
4.1 Future-Ready Skills for Civil Servants
So, what exactly are “future-ready” skills for public service? Broadly
speaking, they encompass digital literacy (safely and effectively
using ICT tools), data skills (including analytics and data manage-
ment), AI literacy (understanding AI concepts and limitations), and
creative and cognitive skills (such as critical thinking, problem solv-
ing, and communication) [16]. Global frameworks help to define
these competencies. For instance, UNESCO has developed a Digital
Competency Framework for Civil Servants to guide ICT and AI
capacity building [6]. Similarly, the EU’s DigComp framework (for
citizens) and its variants for public administration list key digital
skills.

In practice, many countries are formalising these skills. OECD
research shows that competency frameworks provide a strategic
foundation for digital government skills [17]. These frameworks
usually define subject areas (e.g., data management, service de-
sign, cybersecurity, and awareness of emerging technologies) and
proficiency levels. Italy’s 2020 Digital Competence Syllabus for
Public Administration, for example, uses four skill areas (data and
information, communication, safety, online services) and three pro-
ficiency levels (basic, intermediate, and advanced), with detailed
descriptions for each level. A civil servant with basic proficiency in
“managing data” must, for example, be able to distinguish between
data and information and conduct effective online searches [18].
These models help governments to identify skill gaps and to tailor
training. Table 1 illustrates an example of Italy’s framework.

Beyond technical skills, ethical and cognitive competencies are
also crucial. As one survey notes, staff must be made to “realise
their ethical responsibilities around AI usage” [19]. Future public
servants should be agile learners who can continuously update
their digital skills. Therefore, a successful strategy combines digital
training with broader personal development.

4.2 Development of Future-Ready Skills in
Public Service

As AI becomes increasingly embedded in public sector operations,
the development of future-ready skills among civil servants is es-
sential to ensure that governments can respond effectively to tech-
nological change. Strategic workforce transformation is at the heart
of this effort. To fully harness the potential of AI, public employees
must not only possess baseline digital literacy but also demonstrate
adaptability and a willingness to continuously learn [20]. AI-related
competencies, such as data analytics, ethical reasoning, and the
ability to collaborate effectively with AI systems, should be system-
atically embedded within public administration through ongoing
education and professional training [21].

Institutional capacity building is equally important, involving
the creation of structures and ecosystems that support lifelong
learning within the public sector. This requires sustained collabora-
tion between government agencies, academic institutions, and the
private sector in order to jointly develop curricula and programmes
that respond to a rapidly evolving digital environment [22]. Pro-
fessional development efforts should be centred around initiatives
such as digital leadership academies, AI literacy workshops, and
stackable microcredential programmes. These programmes build
technical skills and encourage strategic thinking about the role of
technology in governance.

However, skill development and training alone are insufficient if
there are no parallel changes to organisational culture. For AI to be
effectively integrated into public service delivery, institutions must
also foster a culture of innovation, openness, and flexibility [23].
This requires proactive change management strategies that include
strong leadership support, incentive structures that reward learning
and experimentation, and mechanisms that facilitate cross-sectoral
collaboration [24]. Collaboration between academia, industry, and
government accelerates training innovation. Hungary’s Ludovika
University of Public Service and networks such as ReSPA support
curriculum updates and regional cooperation [25].

Public institutions can become more resilient, adaptive, and capa-
ble of navigating the challenges of the AI era by aligning workforce
transformation, institutional learning, and organisational culture.

As the development of future-ready civil servants gains momen-
tum, attention must also be paid to the institutional systems that
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support, structure, and sustain these competencies. The follow-
ing section explores how governments are developing institutional
strategies to expand digital skills training and ensure the long-term
transformation of public services.

5 NEW DIRECTIONS FOR INSTITUTIONS
5.1 Institutional Strategies for Skill

Development
In order to prepare public administrations for the challenges posed
by digital transformation andAI, governmentsmust establish robust
institutional frameworks and programmes dedicated to developing
skills [26]. Several key strategies have emerged across Europe and
beyond, reflecting an evolving, comprehensive approach to building
capacity in the public sector.

A foundational step is to develop and adopt competency frame-
works and assessment tools. National or sector-specific digital and
AI competency frameworks that are aligned with established EU
or United Nations (UN) templates can provide a clear roadmap for
skills development. Some EU countries have adapted the European
Commission’s DigComp framework for civil servants, while UN-
ESCO’s competency framework offers a global template that can be
localised for different countries [6]. In parallel, systematic skills as-
sessments, whether through self-surveys or diagnostic tools, enable
governments to identify existing gaps, target training accordingly,
and monitor progress over time.

Effective training programmes must offer continuous and
blended learning opportunities. These should include a variety
of formats, such as e-learning modules, interactive workshops, sim-
ulations, serious games, and immersive experiences like “learning
expeditions”, to engage diverse public sector audiences [4]. Blended
learning models that combine online and in-person formats have
become standard practice in many countries. Austria’s Public Digi-
tal Campus, which was launched in 2024, is a prime example of this
approach. It offers over 50 digital skills courses for civil servants in
both online and face-to-face formats [27]. Webinars, podcasts, and
communities of practice also enable time-constrained professionals,
such as senior managers, to access knowledge and peer support
more flexibly [28].

Governments are also increasingly adopting policies that pro-
mote lifelong learning and systematic reskilling. For example, Hun-
gary’s digital strategy includes personalized learning paths sup-
ported by AI-based career guidance tools and e-coaching systems,
particularly targeting employees vulnerable to automation-driven
job displacement [29]. Initiatives such as Hungary’s Probono portal
allow civil servants to manage individual learning plans and access
relevant resources. To further incentivize participation, financial
or career-related motivators, such as promotion criteria linked to
upskilling, can be introduced to create a culture of continuous
professional development.

In addition, specialised training for managers and IT profession-
als is essential. While leaders must develop a strategic understand-
ing of AI, technical staff require in-depth, hands-on implementation
skills. Hungary’s national AI strategy explicitly calls for raising
AI awareness among managers and expanding technical expertise
in key sectors [29]. Similarly, an EU initiative aims to enhance

the skills of civil servants by training 40,000 officials in both foun-
dational and specialised digital competencies [28]. Ireland, for
example, has introduced short, targeted certificate programmes,
such as AI Foundation courses, designed to raise civil servants’
baseline knowledge [18].

These efforts are most effective when embedded in cross-
institutional collaboration. Partnerships between public adminis-
tration schools, universities, and industry stakeholders can promote
innovation and ensure training remains relevant. For instance, the
Ludovika University of Public Service in Hungary has started to
incorporate AI and data science into its curriculum for prospective
civil servants. Regional cooperation is also gaining traction: the
Regional School for Public Administration (ReSPA) and events such
as the 2024 DISPA conference in Budapest have provided a platform
for public service training institutes across Europe and the Balkans
to share AI curriculummodels and best practices [30]. Furthermore,
European Digital Innovation Hubs are being set up to support SMEs
and public institutions in adopting AI.

Institutional strategies are increasingly being implemented
within multimodal learning ecosystems, which combine various
training methods and outreach formats. For example, Latvia’s EU-
funded Digital Academy for Public Administration employs an
integrated model featuring webinars, modular courses, summer
schools, and professional communities, such as digital ambassadors.
This ensures coverage of both technical and strategic dimensions.
France’s Public Digital Campus takes a similar approach, offering
hybrid learning formats including serious games, simulations, and
podcasts tailored for senior officials [27]. This multimodality en-
ables public institutions to cater to different learning styles and
roles within the civil service.

To ensure long-term impact, efforts to develop skills should be
embedded within human resource management systems. Belgium
offers a compelling example of this: its federal training framework
aligns civil servant development plans with a national digital com-
petence model, using the integrated platform, talent.belgium.be,
to monitor learning trajectories and performance outcomes. Fur-
thermore, assigning a Single Point of Contact (SPOC) for learning
within each agency helps to tailor learning pathways and ensure
accountability for results [27].

Together, these institutional strategies offer governments a com-
prehensive blueprint for futureproofing their public service work-
force and supporting effective digital transformation. While these
strategies offer guidance on developing the skills required for public
service, it is important to consider the potential risks and limitations
of AI integration. To ensure responsible and equitable AI adoption
in public administration, concerns about ethical implications, data
privacy, and the digital divide must be addressed [31].

5.2 Institutional Strategies for Ethical and
Effective AI Integration

Successful and responsible integration of AI into public sector oper-
ations depends on strong institutional strategies prioritising ethical
considerations and effective governance. A key part of this pro-
cess involves developing regulatory and governance frameworks
that offer clear direction on the use of AI technologies. A cohesive
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approach requires governments to formulate national AI strate-
gies, adopt robust data governance policies, and set up independent
bodies to oversee ethics and ensure accountability. Institutions
must incorporate principles relating to data ownership, algorithmic
transparency, and public accountability into their operational stan-
dards [13]. Such frameworks help to mitigate the risks associated
with AI and build public trust in digital government systems.

Beyond domestic regulation, cross-border collaboration and in-
ternational benchmarking are vital in shaping the implementation
of ethical AI. Governments are increasingly recognising the impor-
tance of collaborating to share best practices, evaluate progress, and
develop interoperable standards that can be applied across borders.
Multilateral organisations such as the OECD are leading the way
in establishing governance frameworks that support the ethical use
of AI in public administration, thereby promoting consistency and
cooperation across national boundaries [17]. This kind of collabo-
ration fosters innovation and ensures that AI technologies are used
in ways that uphold democratic values, inclusivity, and the public
good.

5.3 Multi-level Governance and Coordination
Implementing skills strategies requires coordination between differ-
ent levels of government. The EU establishes overarching objectives
(e.g., ensuring that 80% of adults possess basic digital skills by 2030)
and allocates funding (e.g., through the Recovery and Resilience
Facility (RRF) and the Digital Europe Programme). Member states
then translate these into national strategies and projects. For ex-
ample, Hungary’s National Digital Decade Roadmap and Recovery
and Resilience Plan allocate significant funding to digital education,
workforce training, and modernising e-government. The EU’s Dig-
ital Skills and Jobs Platform tracks progress by country, showing
that Hungary’s basic digital skills rate rose to 58.9% in 2024, which
is above the EU average [32].

At regional and local levels, multi-stakeholder partnerships are
essential. Organisations such as ReSPA (covering the Western
Balkans and the EU) and EUPAN (the Public Administration Net-
work) facilitate the sharing of good practices through the creation
of forums. For instance, with EU support, Lithuania and Latvia
have developed national competency frameworks and digital ambas-
sador networks [27]. UNESCO explicitly recommends “facilitating
knowledge exchange and mutual learning through multilateral co-
operation and adapting AI competencies to local needs” [5]. This
means that the ministries responsible for digital affairs, education,
and public administration should coordinate curricula and recog-
nise each other’s training certifications.

The challenge of organisational and cultural barriers must be
jointly addressed. Governments often have risk-averse cultures and
legacy processes that resist change. UNESCO notes that insufficient
investment in digital and AI skills is a common barrier [5]. There-
fore, high-level political commitment is required. During its recent
EU Council Presidency, Hungary highlighted AI in civil service
training, and the memoranda of understanding (MoUs) between
EU and national institutes at conferences exemplify how leadership
can drive multi-level skill initiatives [29].

The effectiveness of these institutional strategies is best illus-
trated through their national-level implementation. The next sec-
tion uses Hungary as a detailed case study to show how an EU
member state is turning strategic goals into practical reforms that
strengthen institutional capacity and workforce readiness.

6 CASE STUDY: HUNGARY
Hungary exemplifies the opportunities and efforts in this field. The
Hungarian AI Strategy (2021) places a strong focus on education
and training. It calls for the teaching of mathematical and logical
skills from an early age, the introduction of AI modules at university
level, and the creation of AI PhD programmes. The strategy also
emphasises lifelong learning and proposes an AI Challenge to train
100,000 citizens in the basics of AI and raise awareness among
another million. It also plans to establish a personalised career
advice system to facilitate reskilling. Of particular relevance to
public services, the strategy explicitly includes “training experts in
priority sectors and the public administration” and “expanding the
circle of managers aware of AI technologies” [29].

These high-level plans are translated into concrete actions. For
example, Hungary has created a digital competence framework for
its public service that is aligned with EU models, and it has also
established a Pro Bono learning portal for civil servants. Modular
courses on e-government and digital management are run by the
Ludovika University of Public Service in Budapest. The country’s
Recovery and Resilience Plan allocates billions to digitising edu-
cation and training, including launching competency centres in
schools and adult learning programmes. During Hungary’s EU
Council Presidency in 2024, a conference on AI in public service
training was hosted in Budapest, signalling regional leadership [29].
Survey data from the conference (EIPA studies) confirmed that EU
public administrations are at different stages of AI adoption and
highlighted Hungary’s proactive approach to developing the skills
of its civil servants.

Empirical indicators also demonstrate Hungary’s progress and
areas for improvement. According to the EU’s Digital Decade re-
port, 58.9% of Hungarians had basic digital skills in 2024, which was
higher than the EU average. However, only around 4.2% of the Hun-
garian workforce are ICT specialists, which is slightly below the
EU average and suggests a need to cultivate more technical talent.
Hungary’s Digital State Strategy, therefore, focuses on data-driven
administration and smart regions, as well as improving literacy
in disadvantaged areas [32]. These measures, combined with en-
hanced ICT infrastructure (e.g., faster internet and the expansion
of e-ID), aim to create an environment in which public servants
can more easily develop their skills and collaborate with private
tech partners.

In addition to national strategies, Hungary has implemented con-
crete, AI-driven systems within the public administration sector.
Projects such as the AADM allow for the automation of admin-
istrative workflows, enabling data retrieval and decision-making
without manual intervention, for example, in cases of traffic viola-
tions. The National Ambulance Service has also adopted predictive
AI models to optimise emergency responses [33]. These examples
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highlight Hungary’s practical use of AI in governance, demon-
strating the potential and challenges of balancing efficiency with
accountability and fairness.

In summary, Hungary’s case highlights the importance of align-
ing national AI and digital strategies with workforce training. It
demonstrates that policy ambition (in the form of an AI strategy),
educational reform (in the form of new curricula), and funding (in
the form of RRP projects) must work together. Other CEE countries
are facing similar challenges: they need to catch up with digitalisa-
tion while also trying to avoid losing tech talent to other countries.
Sharing Hungary’s experience through EU networks or regional
forums could benefit the entire region.

Hungary’s approach is a concrete example of how national AI
strategies, educational reforms and cross-sector partnerships can be
aligned to support digital transformation in the public sector. This
discussion draws on this case study and broader European trends
to identify principles and recommendations for other governments
seeking to adopt similar models.

7 DISCUSSION
7.1 The Role of Institutional Strategies
The experience of Hungary, along with other European and Cen-
tral and Eastern European (CEE) governments, provides valuable
insights into developing institutional strategies for creating future-
ready public sector skills in the era of AI. Several guiding prin-
ciples emerge that can shape effective, inclusive, and sustainable
approaches.

First and foremost, early and broad investment is crucial. Devel-
oping essential digital, data, and AI skills is not a one-time effort
but a long-term pursuit that requires ongoing funding and policy
support. Short-term workshops or standalone digital courses can-
not replace the integration of digital literacy and AI understanding
into basic education and lifelong professional growth. As UNESCO
warns, “AI and digital competency gaps are magnified by low in-
vestment in digital, data, IT and AI skills” [5]. Public budgets,
complemented by EU funding mechanisms, should therefore priori-
tize human capital development alongside investments in digital
infrastructure such as hardware and software.

Adopting human-centred approaches to training is equally criti-
cal. Effective capacity building involves more than just technical
instruction; it must also incorporate cognitive, ethical, and collabo-
rative skills to empower civil servants to think critically about the
use of AI. As EY’s findings emphasise, the ability to interpret AI
outcomes and formulate the right questions is just as important as
understanding the technology itself [5]. Building on these findings
training should therefore move beyond passive lectures to incor-
porate role-playing, project-based learning, and simulation-based
exercises. These interactive formats can enhance critical thinking
and ethical reasoning. Additionally, creating spaces for peer learn-
ing and mentorship can help disseminate tacit knowledge and boost
confidence, particularly among staff with less digital experience.

The diversity of roles within the public sector necessitates a va-
riety of learning formats that can adapt to different needs. Not all
civil servants require the same level of training: policy analysts,
for example, may benefit from modules in data science or AI pol-
icy, while local administrative staff may need to develop digital

literacy skills. A blended model combining microlearning (such
as short videos, quizzes, and self-paced tutorials) with immersive
experiences (such as hackathons, design sprints, and innovation
labs) has shown promise [27]. Using micro-credentials or digital
badges can provide incremental recognition and encourage ongoing
engagement, fostering a culture of lifelong learning.

In order to remain current and effective, training ecosystems
must leverage strategic partnerships. Collaborating with public
institutions and external actors, such as universities, technology
companies, and civil society organisations, can provide access to
up-to-date expertise and resources. Co-developing courses with
academic departments, technology consortia, or non-governmental
organisations (NGOs) ensures that the content is relevant and of
good pedagogical quality. Public sector training bodies can adapt
open educational resources (OER) or massive open online courses
(MOOCs) for local legal and policy contexts, enabling cost-effective
expansion while maintaining relevance [34].

In a rapidly changing technological landscape, ongoing evalua-
tion and programme adjustment are essential. Governments should
regularly assess their workforce’s digital skills using tools such
as self-assessments, surveys, or performance audits [27]. These
evaluations can inform targeted interventions and guide resource
allocation. Digital monitoring platforms, such as Belgium’s national
talent portal, also allow institutions to track participation in train-
ing programmes and measure their impact. EU-wide benchmarking
efforts, including the OECD Digital Government Index, provide ad-
ditional tools for identifying systemic gaps and encouraging shared
learning across countries.

Finally, any training strategy with a view to the future must
emphasise inclusiveness. Without intentional outreach, the dig-
ital transformation process could exacerbate existing disparities.
Additional efforts are required to engage underrepresented or vul-
nerable groups, such as women, rural workers, and older civil
servants. Local governments and community organisations can
play a crucial role in providing training materials in accessible lan-
guages and improving access. Hungary’s approach, which supports
disadvantaged regions, promotes intergenerational education ini-
tiatives, and introduces early exposure to logic and AI concepts in
schools, demonstrates how digital inclusion can be incorporated
into national strategies [29].

Figure 2 illustrates a conceptual framework showing how insti-
tutional strategies, training models and civil servant competencies
interact to shape governance outcomes.

7.2 Challenges and Risks in Institutional AI
Skill Development

Although institutional strategies for developing AI skills offer
promising pathways, several challenges persist. A major barrier is
organisational inertia, particularly within public administrations
that have rigid hierarchies or outdated civil service laws. Risk-
averse cultures may discourage experimentation or innovation,
even when digital tools are available. Often, investments in training
are fragmented or underfunded, resulting in inconsistent imple-
mentation across departments and jurisdictions.
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Figure 2: Conceptual framework (Source: author)

Additionally, there is a risk of placing too much emphasis on
technical proficiency at the expense of ethical and cognitive com-
petencies. Without a balanced approach, training programmes
may produce civil servants who can use AI tools, but who lack the
judgement to evaluate their wider societal implications. There is
also a risk that AI literacy initiatives could exacerbate existing in-
equalities by favouring digitally savvy employees while neglecting
older, rural or socioeconomically disadvantaged workers. These
risks emphasise the need for intentional inclusivity and structural
reform.

7.3 Integrating the Citizen Perspective
Institutional capacity building should not be carried out in isola-
tion; the ultimate measure of success is whether AI enhances public
value and improves outcomes for citizens. This requires the in-
corporation of feedback loops that assess internal skill gains, as
well as service accessibility, responsiveness and trust. Participatory
initiatives, such as the co-design of digital services by citizens or
public consultations on algorithmic governance, complement in-
ternal training. Hungary’s use of living labs and civic hackathons
offers a model that can be replicated by other countries.

Furthermore, the integration of AI should be evaluated against
key citizen-facing outcomes, such as reduced service times, im-
proved benefit targeting, and greater transparency. Periodic citizen
satisfaction surveys and digital inclusivity audits can help govern-
ments adjust their training priorities to better align with public
expectations and needs.

7.4 Comparative Snapshot of AI Skill Strategies
in EU Countries

Focusing on AI and inclusion measures in public service train-
ing strategies across selected EU countries reveals how different

European nations are adapting their strategies to develop AI compe-
tencies and promote inclusivity. For example, Hungary emphasises
reskilling in the public sector through blended, modular training,
and prioritises outreach to rural and disadvantaged communities.
Austria and France both utilise their Public Digital Campus plat-
forms; Austria offers flexible formats to serve all age groups, while
France employs interactive methods such as games and simula-
tions to train senior officials, focusing on inclusive engagement.
Ireland targets foundational AI knowledge through microcredential
programmes, aiming to improve gender balance and digital access.
Latvia uses its Digital Academy for webinars and summer schools,
emphasising multilingual delivery and local needs. Together, these
strategies demonstrate a unified yet diverse effort across EU coun-
tries to strengthen AI competencies while addressing digital inclu-
sion. While Austria and France emphasise broad digital literacy and
leadership training, Hungary’s approach uniquely integrates these
efforts within its national AI and digital state strategies. This makes
it an instructive case for understanding how mid-sized EU Mem-
ber States can operationalise multilevel governance goals through
targeted public service training. Table 2 provides a comparative
overview of public service training strategies in EU countries.
Together, these principles provide governments with a framework
to ensure that their public sector workforces are prepared for the
challenges of AI and actively promote the responsible and fair use
of AI.

The preceding discussion summarised the key findings and sug-
gested practical strategies for improving institutional preparedness
in the era of AI. In conclusion, the final section reiterates the study’s
main contributions and considers the implications for future public
service reform at all levels of governance.
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Table 2: AI Skill Development Strategies in EU Countries (Source: author)

Country Competency Framework Training Format Key Focus Areas Inclusion Measures

Hungary National AI + Digital Blended, modular courses Public sector AI, reskilling Focus on rural and
disadvantaged

Austria Public Digital Campus Online + in-person General digital literacy Flexible formats for all ages
France Public Digital Campus Games, simulations Senior official training Simulation-based

inclusivity
Ireland AI Certificate Courses Microcredentials Entry-level AI and data

science
Gender balance and online
access

8 CONCLUSION
As AI continues to transform public administration, the develop-
ment of institutional strategies for workforce development has
become a governance necessity. To this end, governments must
adopt a multifaceted, multilevel approach incorporating clear com-
petence frameworks, diverse lifelong learning opportunities, cross-
institutional collaboration, and continuous investment. The Euro-
pean Union is offering a strategic vision through initiatives such
as the Digital Decade and the Skills Agenda, and Member States,
including Hungary, are actively translating these goals into specific
national policies and programmes. These efforts are supported by
global organisations such as the OECD and UNESCO, which pro-
vide guidelines on best practice and emphasise the importance of
human-centred, inclusive capacity building.

Central to this transformation is the need for public institutions
to lead by example. This means integrating AI tools into their
operations and ensuring their workforce is prepared to use them
responsibly and effectively. The key to unlocking the full public
value of AI lies in building a team of future-ready civil servants
who are equipped with digital, data, and cognitive skills. This
preparation encompasses more than just technical proficiency; it
also includes fostering ethical awareness and adaptability. This
ensures that the deployment of AI aligns with democratic values
and public interests.

Limitations and Future Work: While this study offers a com-
prehensive synthesis, it relies on publicly available reports and
secondary data. Future research could include empirical fieldwork,
interviews, or surveys to assess how institutional strategies trans-
late into measurable skill outcomes.

Ultimately, integrating AI into the public sector is more than just
upgrading technology; it’s about reimagining public service itself.
An approach to skill development that is people-first, equity-driven
and future-oriented is essential. This study shows that although
technology evolves quickly, human and institutional adaptation
necessitates sustained dedication, cross-sector collaboration, and
inclusive policymaking. Governments must recognise digital lit-
eracy, ethical reasoning and adaptability as public goods that are
just as vital to democracy as infrastructure or education. Only by
placing people at the centre of AI transformation can the public
sector deliver smarter and fairer services.
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