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Abstract

This paper examines the growing relevance of Al sovereignty, and what the concept means when
applied to education. As achieving Al sovereignty relies on capacity building, educational priorities
become central. To counter the risks of rapid obsolescence, unpredictable costs and cultural
homogenization, the paper argues for building Al sovereignty in education by prioritizing foundational
Al knowledge and local capabilities.

Al sovereignty is not a single idea. The paper distinguishes five dimensions of Al sovereignty in
education: epistemic and pedagogical sovereignty; linguistic and cultural sovereignty; data sovereignty;
infrastructural and fiscal sovereignty; and jurisdictional and technological sovereignty. and illustrates
each through four cases.

e Argentina, Cordoba: A professional development course taught teachers the fundamentals of
how Al works and how to evaluate it, without relying on commercial Al, transforming teachers
into critical Al evaluators rather than passive users. It illustrates epistemic and pedagogical
sovereignty.

e Pan-African network: The Masakhane grassroots research network combined hardware-
efficient small language models with a community-led data licensing framework (the Esethu
Framework) that protects and reinvests in local languages. It illustrates linguistic and cultural
data sovereignty.

e Brazil, PBIA: A national Al plan that names sovereignty as a guiding principle, pairing
investment in sovereign compute, the domestic computing infrastructure needed to train and
run Al, with the development of Portuguese-language models grounded in national data, to
reduce dependence on foreign infrastructure and models. It illustrates infrastructural, fiscal and
linguistic sovereignty.

e Kingdom of the Netherlands, GPT-NL. A sovereign national language model built by public
research and education bodies to reduce dependence on foreign providers and keep data
within the national and European legal jurisdiction. It illustrates jurisdictional and technological
sovereignty.

The paper closes with suggestions and questions for further deliberation, organized across national,
regional and institutional levels of governance.
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Context, relevance and purpose

Different framings of Al sovereignty in education

Al sovereignty is a recent concept. The concept draws on debates about digital and data sovereignty,
which have gained prominence over the past decade, and on older concerns about technological
dependency. But as a distinct concept focused on Al, it has only emerged in the 2020s, becoming
sharpened by the concentration of Al models, data and compute in a small number of firms and
countries.

Sovereignty was originally a concept of the nation state, and the digital environment unsettles that
framework. Digital sovereignty has been defined as the control of data, software, standards and
protocols, processes, hardware, services and infrastructure (Floridi, 2020). Building on this, Belli (2023)
proposed the Key Al Sovereignty Enablers (KASE) framework, which treats Al sovereignty as the
capacity of a country to understand, develop and govern Al systems, and to retain control, agency and
self-determination over them. More recently, Jiang and Belli (2025) define digital sovereignty as the
exercise of agency, power and control in shaping digital infrastructure, data, services and protocols.

From a cultural perspective, UNESCO frames the question in terms of cultural data sovereignty, noting
that cultural data is a key source for training Al models. However, it remains largely unrecognized in
policy, and its governance raises distinct questions about rights, representation and the protection of
cultural and linguistic diversity (UNESCO, 2025a). Education is central to building and maintaining that
capacity, which means Al sovereignty in education must be developed across several domains at once.

While these framings all share a concern with the principles of control and self-determination, they
emphasize different aspects, such as infrastructure and data, the capacity to build and govern models,
and cultural representation. It is precisely because Al sovereignty spans these domains that the term is
invoked in very different ways, depending on who is using it and what they are trying to protect. For
some, it means keeping data within a national legal jurisdiction; for others it means the capacity to
build and run models instead of renting them. For others still, it is about language and culture, where
knowledge and ways of speaking are represented in the Al systems that learners and teachers use.
These framings overlap, but they are not the same and a policy that secures one, may leave the others
untouched. A country can host its data locally and still depend entirely on a foreign model. It can build a
national model and still teach learners only to use it instead of understanding it.

For education, it is useful to distinguish the dimensions of Al sovereignty explicitly. They are not
mutually exclusive, and most systems will need to attend to more than one, but naming them clarifies
what a given policy secures and what it leaves exposed. This paper identifies five and illustrates each
with a case.

Epistemic and pedagogical sovereignty: the capacity of teachers and learners to understand how Al
works, to evaluate its outputs, and to judge when and whether to continue to use it or rely on it. This is
sovereignty held not by the state but by the people in the classroom, and it is the focus of the Cérdoba
case in Argentina.

Linguistic and cultural sovereignty: control over how a community’s language, knowledge and ways of
knowing are represented in Al systems, and protection against the homogenization that follows when
systems are trained overwhelmingly on other languages and worldviews. UNESCO has developed this
dimension in its work on cultural data sovereignty (UNESCO, 2025a). It is central to the pan-Africa
Masakhane.
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Data sovereignty: governance over how data, especially the data of the learners and communities, is
collected, licensed, stored and used, and who benefits from it. UNESCQO’s report on Indigenous People-
Centred Al in Latin America and the Caribbean calls for community autonomy over data and
participation across all phases of Al development (Gonzalez Zepeda and Martinez Pinto, 2023). This
dimension is also illustrated by the Masakhane case, through the Esethu Framework.

Infrastructural and fiscal sovereignty: the capacity to invest in and control the compute, models and
infrastructure a system depends on, rather than renting them from an external provider. This aims to
mitigate the risks of loss of control, recurring costs and dependence that renting entails. This is
illustrated in the Brazil case.

Jurisdictional and technological sovereignty: the capacity to build and operate Al under a system’s own
legal and institutional control, keeping data and models within its own jurisdiction rather than being
dependent on infrastructure governed by others’ laws. This is illustrated in the Kingdom of the
Netherlands case.

Different education systems face different constraints, so they prioritize different dimensions. A system
with scarce compute and many under-resourced languages may begin with linguistic and data
sovereignty; a well-resourced system concerned with legal control may invest in jurisdictional
sovereignty; and a system exposed to volatile procurement costs may focus on infrastructural
independence.

The cases that follow do not represent a single model to replicate. Each shows a different dimension of
sovereignty being built in a unique context and under different constraints. Together they map the
range of what Al sovereignty in education can mean.

Why this matters now

Across the Global South, universities and education systems increasingly rely on commercial Al-enabled
platforms. These systems are developed within specific epistemic, linguistic and regulatory contexts,
embedding assumptions about originality, relevance, quality and authority (Ahmed, 2026).

‘The new Al race has revitalized the discourse on digital sovereignty. Al education is now a core
feature of national security, workforce competitiveness and cultural sovereignty. This framing
elevates Al from a tool of innovation to an instrument of geopolitical power, and places
education, skills and capacity building at the heart of this strategic landscape’

- Hamadeh and Amin (2025)

UNESCOQ’s Recommendation on the Ethics of Artificial Intelligence reaffirms that integrating Al into
education must respect international law and national sovereignty regarding data governance.
Consequently, Member States hold a distinct mandate to regulate the protection of personal data and
enforce the right to privacy according to established human rights standards (UNESCO, 2022).

The question then is no longer only whether a system can access Al, but whether it can cultivate the
local and regional capacity to develop, deploy and govern Al. This places weight on sovereign
infrastructure, on the capacity to build, attract and retain talent, while strengthening foundational Al
education by teaching the core principles of how it functions. As the United Nations (2026)
Independent International Scientific Panel on Al observes: ‘Countries that rely on foreign models, cloud
infrastructure and data pipelines may gain access to Al while losing practical control over its standards,
safeguards and local fit.” The challenge is multifaceted, ranging from near-immediate obsolescence to
the delegation of cognitive and human capabilities.
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Against this background, the paper reviews how educational experiences build the foundations of
sovereignty within the learning environment. This includes:

e capacity-building in model evaluation

e appropriate infrastructure

e the development of the local ecosystem

e independence from any single external provider.

This analysis is indispensable because major commercial Al providers are rapidly gaining ground on
state capacity in education, proposing the integration of their models directly into the classroom.

How different systems are building Al sovereignty

Argentina: Commercial Al and highly digitalized languages

Local realities: In 2024, a professional development course on Al engaged more than 300 secondary
school teachers (Ivetta et al., 2025). The initiative emerged in response to teachers’ concerns about
students’ use of generative Al. Using the EDIA platform, participants explored conceptual foundations
of Al models and audited large language models (LLMs) in the local sociolect of Spanish spoken in the
province of Cérdoba. Spanish is a highly digitalized language, but the Cérdoban sociolect has lexical,
morphological and syntactical markers that make it recognizable. The course fostered a critical and
participatory understanding of Al stereotypes among teachers, contributing to more reflective
perceptions of Al (Gémez et al., 2025).

A collaborative benchmark emerged as a byproduct of the course, called HESEIA, to explore bias and
stereotypes in artificial intelligence (lvetta et al., 2025). The benchmark, which encodes 40,000
sentences in Cérdoban Spanish, contains intersectional stereotypes that commercial Al fails to reject
and self-debias — thus exposing the limits of current commercial Al safety mechanisms for
underrepresented sociolects of highly digitalized languages. A similar finding emerged when the
benchmark was extended to 18 Latin American countries (lvetta et al., 2026). This is not an isolated
finding but another example of previously documented cases of commercial Al's deeply embedded
biases against the sociolects of historically marginalized language communities (Hofmann et al., 2024).

Al infrastructure used: The initiative relies on EDIA, an open platform designed for participatory Al
auditing, collaborative dataset creation and educational activities. EDIA is hosted on local infrastructure
provided by Cordoba’s High Performance Computing Center (CCAD). As a result, model interactions,
educational activities and generated data remain on local servers until they are validated by peer
teachers.

Sovereignty insights: This experience illustrates how Al sovereignty in education can start by
developing the capacity of teachers to understand, evaluate and question Al systems. It also shows that
meaningful Al education is not about learning to use commercial Al. In this case, teachers were able to
critically evaluate model responses, recognize Al biases and contribute to evaluation benchmarks.
Rather than centring curricula around commercial tools, education should foreground concepts of
computer science and Al that provide the conceptual basis for understanding current and future Al
systems. These include concepts such as algorithms, data, machine learning, digital networks and the
internet.
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International and regional initiatives have already begun defining curricula and activities grounded in
these concepts. These include UNESCQO's Al competency framework for students (Miao et al., 2024),
UNESCO's Al competency framework for teachers (Miao and Cukurova, 2024), Program.AR's curricular
proposal (Dabbah et al., 2024), and Ceibal's Al proposal for teachers (Kolezar et al., 2026). These
initiatives prioritize foundational knowledge of Al systems, critical thinking, human agency, ethics and
competencies that remain relevant as technologies change.

Pan-African network: Commercial Al and minimally digitalized languages

Local realities: Marivate et al. (2025) highlight that commercial Al severely underperforms when
evaluated on low-resource African languages, due to massive data imbalances in global internet
corpora. In their words, ‘[commercial] Al systems fail to support the many African learners who use
indigenous languages daily.” Low-resource languages lead to critical gaps in Al safety guardrails (Hu et
al., 2025) and increased costs (Ahia et al., 2023) compared to highly digitalized languages, like English
and Spanish. They also point out that ‘In South African classrooms, learning is multilingual, cultural and
interactive. Teachers draw on songs, play and oral traditions to nurture curiosity ... Ignoring these
expressions marginalizes non-Western ways of knowing.” As Jiang et al. (2025) argue, commercial Al
begins to dictate the linguistic, cultural and historical frameworks, and risks cultural homogenization.

Al infrastructure used: To counteract this epistemic exclusion, the pan-African Masakhane grassroots
research network?! operationalized a localized pipeline that aligns data governance directly with model
architecture. A key technical milestone is InkubalLM, an open-source, decoder-only Small Language
Model (SLM). Containing 400 million parameters and trained on 2.4 billion tokens, InkubalM is
engineered specifically to execute multilingual tasks and handle natural code-switching within
constrained, local server or laptop environments.

Sovereignty insights: This hardware-efficient architecture is supported by the Esethu Framework, a
community-centric data curation and licensing model (Rajab et al., 2025). The Esethu Framework
replaces extractive data-mining with transparent documentation, local linguistic stewardship and a
legal mechanism that transforms commercial licensing fees into direct financial reinvestment for
community data creators. In Africa, indigenous languages are spoken by most of the population while
colonial languages are second languages. The situation is different in Latin America, where, over five
centuries, Spanish and Portuguese colonizers imposed European languages across administrative,
religious and educational systems. The digitalization of Latin American indigenous languages is even
more complex than in Africa, due to the low percentage of the population that speaks them (Gonzélez
Zepeda and Martinez Pinto, 2023).

Brazil: Sovereign infrastructure and national language models

Local realities: Brazil has made Al sovereignty an explicit goal of national policy. The Brazilian Artificial
Intelligence Plan (PBIA) 2024—2028, coordinated by the Ministry of Science, Technology and Innovation,
names sovereignty as one of its three guiding principles, alongside inclusion and sustainability. It
commits around US$4 billion to Al sovereignty (MCTI, 2025), most of which comes from state sources
(UNESCO, 2025b). Education and workforce development sit at the centre of the plan, which funds Al
training and scholarships.

Infrastructure used: Sovereignty as defined in the PBIA has two linked components. The first is
infrastructural: a national supercomputer and sovereign public computing capacity. This reduces
reliance on a foreign cloud infrastructure and mitigates the risks of loss of control, recurring costs and

1 See https://www.masakhane.io
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overall dependence that renting it would entail (UNCTAD, 2024). The second is linguistic: the
development of large-scale language models in Portuguese, trained on national datasets that reflect
Brazil’s cultural, social and linguistic diversity. The explicit aim is to reduce dependence on foreign data
and models (UNESCO, 2025b; MCTI, 2025). A wider Brazilian ecosystem of Portuguese-language
models, from research efforts to national initiatives, has grown since 2023 for the same reason: global
multilingual commercial models currently underserve Brazilian Portuguese, and dependence on foreign
foundations carries cost and licensing constraints that limit local use (Pires et al., 2023; Freitag, 2025).

Sovereignty insights: Brazil connects to two dimensions of sovereignty that are often treated
separately. Its infrastructural and fiscal investment, in sovereign compute, is paired with a linguistic
cultural one, in Portuguese-language models grounded in national data. The reasoning is that
controlling the models a system depends on, while ensuring they represent the national language and
its varieties, is part of the same sovereignty. The scale of the investment also carries a life cycle
obligation: sovereign infrastructure requires sustained maintenance, updating and cybersecurity if it is
not to become underused or outdated. The emphasis in this paper is different: Brazil illustrates how a
large system can pursue sovereignty not only over its infrastructure but over the language its models
speak and the culture they reproduce.

Kingdom of the Netherlands: sovereign public infrastructure and legal jurisdiction

Local realities. Sovereignty concerns are not confined to systems with few resources. Well-resourced
systems face a different version of the same dependency: reliance on a small number of foreign
commercial providers for the models, compute and cloud infrastructure on which public services
increasingly run. Crucially, the data and legal control happen outside the national jurisdiction. The
Kingdom of the Netherlands has responded to this by investing in sovereign public Al capacity rather
than relying solely on external providers.

Infrastructure used. GPT-NL? is a sovereign Dutch large language model, built by public research and
education bodies, the applied-research organization TNO, the research-and-education IT cooperative
SURF, and the Netherlands Forensic Institute, with funding from the Ministry of Economic Affairs. The
model is trained on legally sourced data on national computing infrastructure and is designed to meet
European data-protection and Al-regulation requirements in-house, rather than through a commercial
vendor (Barbereau and Dom, 2024). Differently from other so called open GPTs, the training data is
open and redistributed under a CC-BY license (Van Oort et al., 2026).

Sovereignty insights. The explicit purpose of this project is to reduce dependence on non-European
providers and to keep data and models within the Dutch and European legal jurisdictions.? The public
investment is modest by commercial standards (Loohuouis, 2026), and that is part of the point: for a
well-resourced system, the question is less about whether it can afford commercial Al than whether it
wishes to retain sovereign control over the infrastructure its education and public services depend on.
Building this capacity and meeting regulatory obligations directly rather than through a vendor is a way
of paying now to preserve the ability to decide later.

2 See https://www.tno.nl/en/digital/artificial-intelligence/gpt-nl
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Suggestions for policy action

These suggestions are recommendations for how to operationalize the key insights emerging from the
cases across three levels of governance: national, regional and institutional. Each has a different scope
of action.

The national level

Build sovereign infrastructure and the capacity to use it, at a realistic scale

The concentration of computing power is clear: in 2025, an estimated 75 per cent of the compute
across 500 of the largest Al clusters was in the United States of America, 15 per cent in the People’s
Republic of China and 10 per cent in the rest of the world (United Nations, 2026). Faced with this
imbalance, different education systems have a choice between renting infrastructure from external
providers, which carries the risk of the loss of control, recurring cost and dependence, and investing in
sovereign capacity of their own. Brazil’s plan shows the second path at national scale, pairing a national
supercomputer with Portuguese-language models. The Kingdom of the Netherlands approach shows
this path for a smaller system building a sovereign public model to keep data and models under its own
jurisdiction.

The lesson is not that every system should build frontier infrastructure, which only a few are able to. It
is more that sovereign capacity should be pursued at a realistic scale: compute suited to local needs,
the human expertise to build and adapt smaller models, and regional cooperation and shared compute,
where national capacity is out of reach. This is illustrated in the Argentina case by the country’s CCAD
hosting small Al within a Latin American network. Recent analysis suggests that training usable,
auditable and locally aligned models is fiscally feasible for middle-income countries when timelines and
hardware are chosen pragmatically, rather than to compete at the global frontier (Malagon et al.,
2025).

Favour open and small models where resources are constrained

Open and small models present two feasible strategies, particularly in low-resource settings, as the
Masakhane research shows for African languages and the Cdrdoba case in Argentina shows for teacher
training and the Kingdom of the Netherlands is an example of not only opening weights but also data.
Their adaptation for low-resource languages remains challenging, but their development is a
mechanism for learning how they are developed in order to improve epistemic sovereignty.

Require vendor-agnostic procurement and the right to exit

Procurement policy should treat Al models as interchangeable components rather than permanent
commitments. This is to ensure that education budgets are not exposed to a single provider’s price
changes or market shifts, and that a system has the built-in ability to change course. It is thus necessary
to specify data portability, interoperability and the terms of exit at the point of purchase, and not after
dependence has set in. Guidance resources can draw on the distinctions made by the Independent
International Scientific Panel on Al (United Nations, 2026) between proprietary, open-weight, open-
source and open-development models — with each carrying different degrees of third-party control
and capacities to mitigate misuse.

The regional level
Sovereignty at the regional level sometimes comes from pooling capacity across borders, instead of

relying only on in-country resources particularly where the challenges are regional in nature. Examples
are language variation, system capacity or evaluation infrastructure.
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Align data governance at the community, national and regional levels

Meaningful sovereignty is achievable when data governance aligns with community stewardship.
Frameworks that replace extractive data practices with transparent documentation, linguistic
stewardship and direct reinvestment in data creators, such as the African Esethu Framework case, offer
a replicable model for localized ecosystems that reduce high-compute dependencies, consistent with
states’ obligations to protect personal data and privacy, and to preserve cultures underrepresented in
commercial systems.

Build shared benchmarks and auditing infrastructure regionally

Evaluation infrastructure can be built outside large commercial labs, as the teacher-student HESEIA
benchmark shows. But the underlying challenge is regional: a language such as Spanish varies across
countries and no single national benchmark covers it. With 118 countries absent from major Al
governance discussions (and mostly in the Global South) (United Nations, 2026), pooling resources
across a linguistic region is often more realistic than each country working alone. Ministries could
support extending initiatives like HESEIA into shared, cross-country benchmarks.

The institutional level

Adopting educational policies aligned with the principles of Al sovereignty requires multi-level
coordination. The professional development of teachers and researchers is essential, as they bring Al
literacy into the classroom. However, operational training alone is not enough. It is imperative to design
benchmark curricula that integrate and prioritize an understanding of how Al works, its conceptual
foundations and the diverse interdisciplinary fields that intersect with it.

Design curricula for deep understanding of Al and not only platform use

Al curricula should focus on durable foundational concepts. This foundational understanding should not
depend on any specific commercial Al product (because those products change, and teaching to them
ties learning to a vendor and dates quickly). The Cordoba case in Argentina shows the competencies
that emerge when learning addresses the actual mechanics of Al systems: how models are pre-trained;
how they represent meaning and why this produces hallucinations and stereotypes; how alignment can
produce sycophancy; and how settings such as decoding temperature make outputs non-deterministic.
Understanding these mechanisms enables learners to evaluate outputs, recognize limitations, and
decide on task delegation. An example curriculum was implemented in Latin America and is freely
available.?

Ground teachers’ professional development in Al foundations

Teachers’ professional development is essential for scaling Al literacy in classrooms and the
development of Al competencies among both teachers and students, as analysed and recommended in
UNESCO’s twin Al competency framework for teachers (2024) and Al competency framework for
students (2024). Priority should be given to conceptual understanding, critical evaluation and
pedagogical strategies over platform-specific skills. Open tools running on local infrastructure make
these approaches accessible without dependence on commercial ecosystems. As the Cérdoba case
showed, empowering teachers has a multiplier effect, extending critical Al literacy to thousands of
students through everyday classroom practice.

3 See https://ia.vialibre.org.ar/en/course-2026
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Questions for further exploration

These are the key follow-up questions emerging from this paper:

e How should education systems weigh investment in domestic compute against regional
cooperation and shared infrastructure, given the steep concentration of computer power?

e Are open and small models the most realistic path for systems with limited computational
resources and low-resource languages, and what would it take to make them viable at scale?

e How can community, national and regional data governance be aligned, so that local linguistic
and cultural stewardship is preserved instead of being overridden?

e How can regions pool resources to build shared benchmarks and auditing infrastructure, rather
than each country attempting this alone?

e How can curricula and teacher development shift from teaching the use of particular tools
towards a durable understanding of how Al works?

Conclusion

Sovereignty in education is less about owning the technology than it is about building the capacity to
understand, evaluate and govern it. This is particularly in relation to: teachers and learners; data
governance; infrastructure; and procurement. Al sovereignty is not one thing, and no system will secure
every dimension at once. Indeed, the cases in this paper show different dimensions of sovereignty
being built in different conditions and often outside the large commercial labs: teacher-led Al auditing
in Argentina; community-governed language models across Africa; sovereign infrastructure and
national language models in Brazil; and sovereign public capacity in the Kingdom of the Netherlands.
What they share is a recognition that access to Al is not the same as control over it, and that the
difference, for an education system is the difference between a genuine choice and structural
dependency.

11
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Further exploration: Links to practical tools and

resources
1. https://ia.vialibre.org.ar/en/home/: Al Literacy Initiative by Fundacion Via Libre, including
educational resources, courses, and activities for critical Al literacy.
2. https://edia.ngrok.app/: EDIA platform for participatory Al auditing, collaborative benchmark
creation, and educational activities.
3. https://cursos.vialibre.org.ar/: Virtual learning environment of Fundacién Via Libre, including

self-paced versions of teacher professional development courses and educational materials in
Spanish.

Educational resources (in Spanish)

1.

Diez preguntas frecuentes y urgentes sobre Inteligencia Artificial [Ten frequent and urgent
questions about artificial intelligence]: https://program.ar/wp-content/uploads/2024/08/Diez-
preguntas-frecuentes-y-urgentes-sobre-Inteligencia-Artificial.pdf

¢Qué necesita la IA para ser IA? [What does Al need to be Al?] - Educational activity exploring
the foundations of Al systems: https://repositorio.curriculum.program.ar/repositorio-diseno-
curricular/que-necesita-la-ia-para-ser-ia

Un modelo de aprendizaje automdtico por dentro: entre datos y opinions [A machine learning
model from the inside: between data and opinions] - Educational resource explaining how
machine learning models are built and how data shape their outputs:
https://repositorio.curriculum.program.ar/repositorio-diseno-curricular/un-modelo-de-apre
ndizaje-automatico-por-dentro-entre-datos-y-opiniones/

Hay una vaca en mi departamento: éentrené bien mi modelo de IA? Errores y sesgos [There is a
cow in my apartment: did | train my Al model well? Errors and biases] - Educational activity on
training data, model errors, and bias in Al systems.
https://repositorio.curriculum.program.ar/repositorio-diseno-curricular/hay-una-vaca-en-mi-
departamento-entrene-bien-mi-modelo-de-ia-errores-y-sesgos.
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