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Abstract
The development of Natural Language Processing (NLP) resources for African indigenous languages remains
constrained by limited data availability, fragmented expertise, and a lack of sustainable, locally grounded
infrastructures for enabling language research. While much existing work focuses on producing discrete resources
such as corpora or lexicons, less attention has been paid to the social, institutional, and methodological conditions
that enable such resources to be created, maintained, and sustained. This paper presents the Hundzula Retreat
for NLP and Linguistics as a retreat-based resource infrastructure model that addresses these constraints. We
conceptualise Hundzula not as a once-off event, but as a structured, upstream research infrastructure that
facilitates human capacity development, interdisciplinary collaboration between linguistics and NLP, ethical data
practices, and the early-stage incubation of language resources for African indigenous languages. Drawing on
evidence from multiple iterations of the retreat, we describe the design principles, workflows, and governance
mechanisms that support resource development, including training pipelines, human-in-the-loop methodologies,
and collaborative project formation. Rather than focusing on already formalised outputs, the paper foregrounds the
infrastructural conditions that make such outputs possible within under-resourced contexts. In doing so, the paper
shifts attention from outputs to the enabling ecosystems required for their production. We argue that retreat-based
infrastructures constitute an essential but under-recognised category of language resources and demonstrate
how the Hundzula model can be adapted and replicated in other low-resourced language contexts. The paper
contributes a transferable framework for sustainable NLP resource development grounded in African linguistic realities.
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1. Introduction

Natural Language Processing (NLP) research has
made significant advances Khurana et al., 2023;
Deekshith, 2024; however, these advances have
not been evenly distributed across the world’s lan-
guages (Adebara, 2024). In fact, African indige-
nous languages remain severely under-resourced,
both in terms of linguistic data and the human ca-
pacity required to develop, curate, and maintain
such resources (Daniel, 2020; Adebara, 2024). Un-
fortunately, while recent initiatives have produced
corpora, lexicons, and benchmark datasets for se-
lected under-resourced languages (Setaka and
Trollip, 2022), the broader ecosystem necessary
for sustainable resource development for these lan-
guages remains fragile (Ògúnré.mí et al., 2023).
This includes limited access to trained researchers,
weak interdisciplinary collaboration between lin-
guistics and computer science, and insufficient at-
tention to ethical and contextual considerations in
the creation of language data using traditional and
Artificial Intelligence-based approaches, including
machine learning.

Within this context, we propose that the notion of
a “resource” in African NLP requires careful consid-

eration. Typically, understandings of resources in
language research tend to privilege tangible arte-
facts such as annotated spoken and written corpora
or computational tools like part of speech taggers
(Setaka and Trollip, 2022; Chesire and Kipkebut,
2024; Muhammad et al., 2025). While these tan-
gible language resources are also essential, they
are often produced in isolation, without adequate
investment in the infrastructures that enable their
continued growth, reuse, and contextual relevance.
Thus, we posit that for many African languages,
the primary bottleneck is not the absence of tech-
nical methods, but the lack of sustained, locally
grounded mechanisms that bring together linguis-
tic expertise, computational skills, and community
knowledge.

This paper argues that structured, community-
based research infrastructures should be recog-
nised as a critical category of language resources
in their own right (Mayernik et al., 2017). To demon-
strate the importance of these infrastructures, we
present the Hundzula1 Retreat for Natural Lan-

1The term Hundzula is derived from Xitsonga and is
used in this context to mean transformation. The retreat,
which has been held annually in February since 2022, is
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guage Processing and Linguistics as a case study.
In this way. our paper contributes to RAIL by fore-
grounding the upstream infrastructural conditions
that enable the development of language resources
and systems presented at venues such as this work-
shop. Beyond raising awareness of the initiative,
the model offers guidance on decisions regard-
ing resource allocation, mentoring structures, and
the sequencing of learning and research activities,
thereby bridging conceptual understanding with ac-
tionable practice.

Hundzula is a recurring2, intensive research re-
treat designed to support collaboration between
linguists, NLP researchers, industry language prac-
titioners, and students working on Southern African
indigenous languages. That is, rather than focus-
ing solely on the production of finished datasets,
the retreat foregrounds capacity building, shared
methodological development, and the initiation of
resource pipelines that extend beyond the retreat
itself.

The Hundzula retreat-based resource infrastruc-
tures model is motivated by three interrelated chal-
lenges in African NLP. First, there is a persistent
skills gap, particularly at the intersection of linguis-
tics and NLP, which impacts the scale and quality of
resource development. Second, existing resources
are often developed through different institutions
and in isolation (Siminyu et al., 2023; Nahar et al.,
2021), leading to duplication of effort and limited
sustainability. Third, ethical and cultural consid-
erations specific to African language contexts are
frequently treated as secondary concerns, despite
their centrality to responsible data practices (Okorie
and Omino, 2025; Okorie, 2023).

In this paper, we adopt a design-science case
study approach applied selectively, through which
the Hundzula initiative operationalises a human-in-
the-loop approach to resource development. This
combines formal training sessions, collaborative
project incubation, and mentored research ac-
tivities. Participants work on language-specific
projects that include corpus design, annotation
guideline development, tool evaluation, and ex-
ploratory NLP experiments. As indicated by Oko-
rie (2025), these activities are embedded within

therefore explicitly framed around the transformation of
research and applications in NLP and Linguistics.

2The first and second editions of the retreat, held
respectively in 2022 and 2023 were hosted by the Univer-
sity of Pretoria under the leadership of Professor Vukosi
Marivate, who initiated the retreat. An inter-institutional
organising approach was adopted in 2024 when Dr Jo-
hannes Sibeko and Ms Andiswa Bukula hosted the re-
treat at Nelson Mandela University. Professor Mpho
Primus then hosted the event at the University of Johan-
nesburg in the year 2025. The recent edition was hosted
by Ms Seani Rananga and Dr Keaobaka Seshoka at the
North-West University in 2026.

a governance framework that emphasises credit
attribution, collaborative ownership, and sensitivity
to linguistic and cultural contexts.

The contribution of this paper is twofold. First, it
documents the Hundzula Retreat as an example of
an infrastructural resource that enables NLP devel-
opment for African indigenous languages. Second,
it abstracts from this case to propose a transferable
model for retreat-based resource infrastructures,
outlining design principles, outputs, and evalua-
tive criteria relevant to the broader NLP community.
By reframing infrastructure and capacity-building
mechanisms as resources, this paper seeks to
broaden how resource development is conceptu-
alised and evaluated in African NLP research.

2. Linguistic complexity and resource
design

The discussion in this article focuses on the
fifth edition of the Hundzula Retreat for NLP
and Linguistics3. The four-day programme illus-
trates how different stages of the resource lifecy-
cle—conceptualisation, creation, annotation, mod-
elling, and application—can be integrated within a
single infrastructural intervention.

The fifth edition of the retreat deliberately be-
gan by foregrounding linguistic complexity, partic-
ularly phenomena that pose challenges for com-
putational modelling in African languages. The
opening keynote on polysemy in cross-border lan-
guages situates NLP resource development within
the sociolinguistic realities of language contact, mo-
bility, and variation. For many African languages,
lexical meaning is shaped by regional usage, multi-
lingual repertoires, and borrowing, complicating as-
sumptions of stable word–meaning mappings. By
centering this discussion early in the programme,
it shaped Hundzula’s position on linguistic analy-
sis as foundational to resource design, rather than
as a post hoc interpretive layer. This emphasis
was also reflected in several lightning talks that ad-
dressed language varieties and under-documented
speech communities. For instance, contributions
focusing on Sepitori and everyday spoken Kh-
elobedu highlighted the importance of recognis-
ing non-standardised and contact varieties as le-
gitimate targets for resource development. These
projects illustrate how the retreat supports the initial
stages of corpus construction, including decisions
about data selection, representativeness, and or-
thographic conventions. In doing so, Hundzula
enables researchers to move beyond idealised or
standard language models and engage with the
forms of language that are used by real speakers

3See https://sites.google.com/view/
hundzula-retreat/home for full schedule

https://sites.google.com/view/hundzula-retreat/home
https://sites.google.com/view/hundzula-retreat/home
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and users of the languages. Thus, the retreat is a
great resource for NLP and linguistics, especially
in the context of (Southern) Africa.

3. Corpus building and lexical
resources as collaborative

processes

A recurring theme across Day 1 of our fifth
Hundzula Retreat was the development of cor-
pora and lexical resources through collaborative
and iterative processes. Presentations on spo-
ken language corpora, living dictionaries, and re-
gionally grounded lexical collections demonstrated
how the retreat functions as a space for refining
methodological choices and aligning them with
both linguistic theory and computational require-
ments. The concept of a “living dictionary”, for ex-
ample, reframes lexicographic resources as evolv-
ing datasets that can be incrementally expanded
and computationally leveraged, rather than as static
reference works.

For this discussion, it is important to note that
many of the projects discussed at the retreat are
not presented as completed resources, but as initia-
tives in progress. In fact, our selection processes
prioritises ongoing projects. This reflects a broader
infrastructural logic. That is, the Hundzula retreat
contributes to the initiation and acceleration of re-
source pipelines rather than the production of fin-
ished artefacts within the retreat itself. In this way,
the feedback of linguists and NLP researchers dur-
ing the discussions of ongoing work directly con-
tributes to the shaping of annotation strategies,
metadata design, and potential downstream ap-
plications. The retreat thus functions as a critical
intervention point where resource trajectories can
be defined and aligned.

4. Ethics, privacy, and culturally
grounded data practices

In reality, even the most well-intentioned NLP can
raise concerns about ethics (Field et al., 2021). Re-
sultantly, like previous instalments of the retreat,
see Okorie (2025), copyright, community protec-
tion, and ethical considerations are integral to the
retreat’s resource infrastructure. In the fifth edition,
this importance was illustrated by the inclusion of
work on privacy-preserving word frequency anal-
ysis and culturally grounded NLP frameworks. In
many African contexts, language data is closely tied
to community identity, cultural knowledge, and his-
torical marginalisation (Zhong et al., 2024). Thus,
the retreat provides a forum in which ethical design
choices—such as the use of differential privacy

or community-sensitive data governance—are dis-
cussed alongside technical implementation.

This approach contrasts with models of resource
development that prioritise scale over contextual
sensitivity. By embedding ethical reflection within
technical discussions, Hundzula promotes data
practices that are both responsible and locally rele-
vant4. Such considerations are particularly impor-
tant for indigenous languages, where the conse-
quences of data misuse or misrepresentation may
be more acute.

5. Transitioning from foundational
resources to applied NLP systems

The Hundzula retreat is not limited to early-stage
resource creation, but also supports experimen-
tation with advanced NLP techniques adapted to
low-resourced settings. Thus, the second day of
the programme highlighted the retreat’s role in sup-
porting the transition from foundational linguistic re-
sources to applied NLP systems. Presentations on
data augmentation, multilingual speech recognition,
large language model deployment, and domain-
specific chatbots illustrated how linguistic insight
and resource development feed directly into com-
putational modelling.

Several talks explicitly addressed strategies for
overcoming data scarcity, including linguistically
informed augmentation and multilingual transfer.
These approaches depend on the availability of at
least minimal annotated data and linguistic exper-
tise, both of which are fostered through the retreat’s
earlier focus on corpus and lexicon development.
In this way, the programme reveals interdependen-
cies between different resource types and stages,
reinforcing the value of an integrated infrastructural
model. Throughout these activites, the program
circles back to collaboration opportunities, thus,
enforcing the removal of silos in our language re-
search.

6. Training and collaboration

6.1. Capacity building as a resource
As indicated earlier, a defining feature of the
Hundzula Retreat is its explicit investment in hu-
man capacity as a resource outcome. Accordingly,
workshops such as data annotation (presented by
Marissa Griesel from the South African Centre for

4See Professor Chijioke Okorie’s reflections on the
data practices as practised in the Hundzula community
and the implications it has for copyright and law-related
issues in general, post the retreat. Her reflections can be
accessed at https://datasciencelawlab.africa/dr-chijioke-
okories-reflections-on-the-3rd-edition-of-hundzula-
retreat/
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Digital Language Resources), large language mod-
els in the social sciences (presented by Profes-
sor Sree Ganesh Thottempudi, whose expertise
includes the development of NLP tools for under-
resourced languages and the application of digital
humanities approaches to ancient heritage and cul-
ture), and automatic tone extraction (presented by
Senekane Makhamisa from the University of Jo-
hannesburg) were deliberately selected to equip
participants with practical skills that are directly
transferable to their own research contexts. Collec-
tively, these sessions address a critical objective
in African NLP: bridging the skills gap between
computational experts and linguistics scholars, in-
cluding those already engaged in digital humanities
as well as those newly introduced to computational
methods.

By situating training within the same space as ac-
tive research discussion, the retreat collapses the
distinction between learning and production. Simi-
lar to processes at the Resources for African Indige-
nous Language (RAIL) workshops, participants at
the Hundzula retreat are not only exposed to tools
and methods, but they are encouraged to apply
them to their own language-specific projects. Thus,
we hope that this human-in-the-loop approach en-
hances the sustainability of resource development
by ensuring that expertise is distributed through
training rather than concentrated to specific areas
of expertise.

6.2. Collaboration and sustainability
To consolidate collaboration and ensure continu-
ity beyond the retreat, we deliberately scheduled
structured general discussion sessions at the end
of Days 1 and 2 and invited participants to a shared
task project that is planned to run over the course
of the year. The end-of-session and end-of-day dis-
cussions are not ancillary but central to the infras-
tructural role of the Hundzula retreat. Specifically,
they provide opportunities to identify shared chal-
lenges, align research agendas, and explore joint
funding or publication opportunities. In doing so,
the retreat contributes to the formation of research
networks that support the long-term maintenance
and expansion of language resources.

One of the major challenges in African NLP is
fragmentation (Mbaye et al., 2025, p.7). The em-
phasis on collaboration at the retreat addresses
this common limitation of fragmentation. By bring-
ing together linguists, NLP researchers, industry
practitioners, and students working across differ-
ent languages and methodological traditions, the
Hundzula Retreat reduces duplication of effort and
encourages the reuse of tools, guidelines, and
workflows across projects—an issue that has been
widely observed, including within the RAIL work-
shops (Mabuya et al., 2023, p.133).

7. The Hundzula Infrastructural Model

We formalise the infrastructural components of the
Hundzula experience across five interacting layers
in order to abstract it into a transferable model.
These five strata interact recursively rather than
sequentially as illustrated in Figure 1.

The Hundzula Model is composed of five interre-
lated infrastructural layers that collectively facilitate
the sustainable development of NLP for African in-
digenous languages. First, the Human Capacity
Layer is the cornerstone of the system, emphasis-
ing skills transfer seminars, mentored annotation
pipelines, and intentional cross-disciplinary pair-
ings between linguists and NLP researchers to ad-
dress expertise gaps.

Second, the Collaborative Network Layer pro-
motes inter-institutional research aggregation, in-
cubates shared-task initiatives, and monitors lon-
gitudinal collaborations to guarantee consistency
beyond the retreat environment. Third, the human
and network capacities are operationalised by the
Resource Pipeline Layer through concrete activities
such as corpus initiation, co-development of anno-
tation guidelines, prototype modelling, and struc-
tured review procedures for ethical conformance.

Fourth, the Governance and Ethical Layer, which
incorporates attribution policies, copyright aware-
ness, community-sensitive data practices, and
open licensing discussions into the infrastructure,
oversees these activities to guarantee responsi-
ble and culturally grounded resource development.
Lastly, the Sustainability Layer guarantees that
initiatives extend beyond the retreat by facilitat-
ing follow-up shared tasks, post-retreat publication
pipelines, and collaborative grant formulation. This
transforms short-term engagements into enduring
research ecosystems.

8. Conclusion

Overall, our paper posits that the Hundzula pro-
gramme supports a broader reconceptualisation of
what constitutes a resource in African indigenous
language research. While tangible artefacts such
as corpora, lexicons, and models remain essential,
our paper proposes that infrastructures enabling
their creation are equally important. Retreat-based
models like Hundzula provide structured environ-
ments in which linguistic knowledge, computational
methods, ethical practices, and human capacity
are brought into sustained interaction.

Recognising such infrastructures as resources
has implications for how resource development is
evaluated and funded. That is, it suggests the need
for assessment criteria that account not only for
dataset size or model performance, but also for
capacity building, collaboration, and contextual rel-
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Figure 1: A visual representative of the Hundzula Infrastructural Model.

evance. In low-resourced settings, these factors
may ultimately determine whether language tech-
nologies are sustainable and socially meaningful.

As indicated in the introduction, the contribution
of this article is twofold. First, we document the
Hundzula Retreat as an infrastructural resource
for scholars working in African Natural Language
Processing and across diverse fields of African lin-
guistics and, to some extent, digital humanities.
Second, we use the case presented in this article
to propose a transferable model for retreat-based
resource infrastructure for language research. In
doing so, we highlight key affordances of the pro-
gramme, drawing in particular on the fifth edition
of the retreat to demonstrate the intentional design
choices aimed at ensuring that the core objectives
of the Hundzula Retreat, most notably, the transfor-
mation of African NLP and linguistics research, are
effectively realised.

9. Limitations

The impact of this article is bounded by the scope
and purpose of the Hundzula Retreat itself, which
is designed primarily as a resource for scholars and
students working in NLP, Linguistics, and Digital

Humanities. As such, the retreat prioritises collab-
oration, skills development, and project incubation
rather than the immediate production of finished re-
search outputs. Consequently, many of the projects
presented during the fifth and most recent edition
of the retreat are still in progress and are there-
fore not yet ready for public release as stand-alone
language resources.

Even so, this limitation should be understood as
a defining feature of the Hundzula model rather
than a shortcoming. The retreat is explicitly not a
conference, and it does not require participants to
present completed or novel work. Instead, it pro-
vides a protected and generative space in which
early-stage ideas, methodological challenges, and
partially developed resources can be shared openly,
refined collaboratively, and strengthened through
interdisciplinary engagement. This design encour-
ages experimentation, honest reflection, and the
co-development of tools, workflows, and research
directions that may not yet be mature enough for for-
mal dissemination but are essential to sustainable
resource development.

In this regard, the outcomes of the retreat are
intentionally longitudinal. While the immediate out-
puts may not align with the typical expectations
of venues such as the RAIL Workshop, which we
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assume typically foregrounds descriptions of exist-
ing resources, the Hundzula Retreat contributes
to the conditions under which such resources can
emerge. By fostering collaboration, building hu-
man capacity, and supporting the early stages of
resource pipelines, the retreat functions upstream
of the kinds of outputs commonly reported at RAIL.

At the same time, this paper does not provide a
systematic evaluation of downstream outputs such
as published datasets, shared tasks, or deployed
NLP systems, as these remain emergent and not
yet consistently documented. Similarly, while the
paper draws on multiple iterations of the retreat,
it does not offer a formal longitudinal comparison
across all editions, instead treating the fifth iteration
as a mature instance through which the model is
described.

In addition, the study adopts a design-oriented,
practice-based perspective but does not implement
a fully formalised design-science methodology with
explicit artefact evaluation or a detailed case study
protocol. The emphasis is on documenting and con-
ceptualising an emerging research infrastructure in
context, rather than on methodological formalisa-
tion.

Finally, while the paper proposes the Hundzula
model as transferable to other low-resourced lan-
guage contexts, this transferability is argued con-
ceptually rather than empirically demonstrated. Fu-
ture work could extend this by evaluating the model
across different settings and by tracing the progres-
sion of retreat-incubated projects into formalised
NLP resources.
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