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in Global Scientific Knowledge Production:
Challenges and Prospects for Africa

This paper examines the transformative impact of large language models (LLMs) like GPT-4 on global
scientific research, and highlights the potential benefits and the significant ethical challenges for Africa.
It explores how generative Al can enhance Africa’s scientific knowledge production by incorporating
underrepresented sources like oral history and grey literature. It also addresses the risks of perpetuating
Western-centric biases in AI models and emphasises the need for localised Al training and governance
to protect African researchers’ intellectual property rights. The paper advocates for international
collaboration, open-source initiatives and grassroots engagement to ensure Africa’s active participation in
global scientific discourse, thereby enriching it with diverse perspectives.

Introduction

enerative artificial intel-

ligence (AI) 1is revolu-

tionising global scientific
knowledge production through
advancements in large language
models (LLMs) like OpenAl’s
GPT-4, Google’s BERT and
Meta’s Llama. These technologies
not only transform the sourcing,
production and dissemination of
scientific knowledge but also raise
crucial ethical questions about
inclusivity and representation.
Africa, representing 19 per cent of
the world’s population yet contrib-
uting only 1.2 per cent to global
scientific output, faces a pivotal
moment. This moment presents op-
portunities for innovation and sig-
nificant ethical challenges, particu-
larly in underrepresented regions
of the world. How can African
researchers use Al to incorporate
oral history and grey literature, es-
sential sources of information of-
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ten overlooked by global databas-
es? Al algorithms are increasingly
involved in knowledge production
in several disciplines, including
healthcare, climate change or so-
cial science research. The paper
explores how these tools can be
used to augment research activities
and enhance scientific knowledge
production in Africa.

Al algorithms, some built on
LLMs, rely heavily on data mined
from existing literature and on-
line sources, which cover little of
Africa’s scientific knowledge and
even misrepresent it. This under-
representation of African scientific
research output in global datasets
where LLMs mine their training

data poses significant challenges
to how Africa’s contribution to
global scientific research is mea-
sured in the generative Al era.
With African scholars producing
only a fraction of what is published
in globally recognised scientific
journals, the training data for these
Al algorithms risks perpetuating
a Western-centric view of knowl-
edge. The potential impact of this
underrepresentation is  broadly
three-fold:

1. Marginalised perspectives:
Important insights and Indig-
enous knowledge from Africa
may be overshadowed.

2. Bias: The resulting Al mod-
els might inadvertently intro-
duce or perpetuate biases that
further marginalise African
perspectives.

3. Access to information: Given
that Al is increasingly used for
decision-making, lack of repre-
sentation could affect Africa’s
say in global policy-making
processes that are Al driven.
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Optimise scholarly
knowledge production cost
through Al

Incorporating generative Al into
scientific research and writing
presents significant opportunities
and challenges for knowledge pro-
duction in Africa, where research
infrastructure is still developing.
Al tools can enhance the efficien-
cy and quality of science research
outputs by automating tasks such
as summarising, translating and
generating content (Conde et al.
2024a, 2024b). Let us begin with
how Al-powered machine transla-
tion can significantly improve the
cost of production in research out-
put across Africa’s four official lan-
guages—Arabic, English, French
and Portuguese—through three
broad applications.

Reduce translation costs: Ma-
chine translation tools powered by
Al can reduce the costs associated
with human translation services.
Researchers often need to translate
their work to make it accessible to
a broader audience, which can be
expensive when using professional
translators. Al tools like GPT-4 can
quickly and efficiently translate
large volumes of text, allowing re-
searchers to allocate their budgets
to other critical areas of their proj-
ects. This cost-saving measure is
especially beneficial for research-
ers with limited funding, enabling
them to produce and share more
work without the financial burden
of manual translation.

Al translation tools can also pro-
cess multiple languages simultane-
ously, reducing the need for mul-
tiple translators proficient in differ-
ent languages. This streamlining of
the translation process cuts down
on administrative and logistical
expenses, further lowering overall
production costs. By using genera-
tive Al for translation, researchers

can ensure that their work is dis-
seminated across diverse linguistic
audiences without incurring pro-
hibitive costs.

Enhance collaboration: Al-driv-
en machine translation improves
accessibility, allowing researchers
to share their findings with col-
leagues across different linguistic
backgrounds. This fosters greater
collaboration and knowledge ex-
change among researchers who
speak Arabic, English, French and
Portuguese, for example. By break-
ing down language barriers, Al
facilitates the pooling of resourc-
es, expertise and data, leading to
more comprehensive and diverse
research outcomes. Enhanced col-
laboration can lead to more inno-
vative solutions and discoveries,
benefiting the research community.

Al translation tools can also im-
prove researchers’ access to work
published in other languages, ex-
panding their literature review
and ensuring that they are up to
date with the latest developments
in their disciplines globally. This
expanded access can accelerate
the pace of research and reduce
duplication of efforts, making the
research process more efficient and
cost-effective. African research-
ers can build on each other’s work
more effectively, driving progress
and innovation.

Improve productivity: Al-pow-
ered machine translation signifi-
cantly reduces the time required
to translate research documents,
articles and publications. Manual
translation can be time-consum-
ing, delaying the dissemination of
research findings and hindering
timely collaboration. Al tools can
provide near-instant translations, al-
lowing researchers to quickly share
and publish their work. This time
efficiency boosts productivity, en-
abling researchers to focus on their

core tasks such as data analysis,
experimentation and writing, rath-
er than spending valuable time on
translation.

The increased speed of translation
also means that researchers can
engage in real-time collaborations
and discussions with their peers
across different linguistic regions.
This immediacy can enhance the
quality and relevance of research,
in that timely feedback and input
can be incorporated into ongoing
projects. By improving the speed
and efficiency of communication,
Al translation tools help research-
ers stay agile and responsive to
added information and develop-
ments, enhancing the overall qual-
ity and impact of their work.

Thus, machine translation not only
reduces production costs but also
promotes a more inclusive and in-
terconnected research community,
driving innovation and progress in
various disciplines of study.

Al governance: IP rights for
African researchers

There are governance and intellec-
tual property (IP) rights issues that
are unresolved in this new generative
Al era, which leave African scienti-
fic researchers vulnerable. Africa
will need a united front to tackle
these issues to protect its researchers.

The Malabo Convention is a le-
gal framework for data protec-
tion and cybersecurity that was
enacted in June 2023. It has been
ratified by thirty-six of fifty-four
African countries and was recent-
ly ratified by the African Union
(AU). Although the convention
is a commendable point of depar-
ture, it does not explicitly address
IP rights for researchers within its
provisions. The primary focus of
the Convention is on establishing
secure cyberspace, combatting cy-
bercrime and protecting personal
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data. It emphasises the establish-
ment of national cybersecurity
frameworks, protection of personal
data and promotion of cybersecu-
rity awareness and education but
does not detail provisions regard-
ing IP rights for researchers or
other stakeholders. IP rights are
crucial for researchers, especially
in protecting their innovations and
creations. Let us look at five of
these IP issues that affect African
researchers.

1. Ownership and consent: Data
ownership and consent are
foundational to the ethical use
of Al in research. For African
researchers, it is essential to
have a clear understanding of
who owns the data used to train
and operate Al models like
GPT- 4. Without clear own-
ership, there can be disputes
over the rights to the data and
the findings derived from it.
In addition, researchers must
ensure that the data they use is
collected with explicit con-
sent, respecting the privacy and
rights of individuals and com-
munities involved. This is es-
pecially pertinent in the African
context, where data sovereignty
and the rights of local popula-
tions need to be safeguarded
against exploitation.

2. Attribution and author-
ship: When using generative
Al tools, African researchers
must navigate the complexi-
ties of determining how to
appropriately credit contribu-
tions made by Al. Traditional
notions of authorship may not
fully account for the role of Al
in generating content, which
may lead to disputes over in-
tellectual contributions. Fur-
thermore, ensuring that human
researchers receive proper rec-
ognition for their work, while
also acknowledging the role of
Al, is essential for maintaining
the integrity of academic and
scientific endeavours.

3. Licensing and usage rights:

Understanding the licensing and
usage rights associated with Al
tools like GPT-4 is crucial for
African researchers. These tools
often come with specific terms
of service and licensing agree-
ments that dictate how the Al
can be used, particularly regard-
ing commercial applications.
Researchers must be aware of
these terms to avoid inadver-
tently violating licensing agree-
ments that may undermine their
research efforts. Clear compre-
hension of licensing terms en-
sures that researchers can use Al
tools effectively while respect-
ing IP laws.

. Bias and fair representation:

Bias in Al-generated outputs can
significantly impact the credibil-
ity and fairness of research. Af-
rican researchers must be vigi-
lant about the potential for bias
in Al tools that can perpetuate
existing inequalities and misrep-
resent certain groups or perspec-
tives. Ensuring fair representa-
tion in research output involves
critically evaluating Al-generat-
ed content and supplementing
it with diverse perspectives and
rigorous analysis. Addressing
bias is crucial for maintaining
the integrity and ethical stan-
dards of research, especially
in contexts where social and
cultural nuances are important.

. Compliance with local and

international IP laws: Navi-
gating the complexities of
local and international intel-
lectual property (IP) laws is a
significant concern for African
researchers using generative
Al tools. Understanding these
laws is essential for safeguard-
ing intellectual property rights
and avoiding legal disputes that
could hinder the dissemina-
tion and commercialisation of
research findings. Compliance
with IP laws ensures that the
Al-augmented work of African
researchers is legally protected
andrecognised ona global scale.

A way forward

The good news is that generative
Al’s impact on academic research
in Africa is nascent. By responding
collectively in collaboration with
IT professionals, research institu-
tions, grassroots organisations and
African scientific researchers, Afri-
ca can ride the tide of this new Al
technology to increase the quota
of Africa’s contribution to global
scientific knowledge production.
Here are three recommendations to
consider.

1. Train LLMs locally with Af-
rican scientific research con-
tent: The first step towards
resolution is to train Al models
on more localised and diver-
sified datasets, incorporating
literature and oral traditions
specific to Africa. Projects that
digitise African languages,
for instance, could make lo-
cal insights more accessible,
thus making them available
for training Al systems. Any of
the major players in the LLM
space would benefit from such
collaboration if done at the
pan-African institutional or
consortia levels. A few of the
following pan-African re-
search institutions could orga-
nise an African response: The
Council for the Development
of Social Science Research
in Africa (CODESRIA), in
Dakar, Senegal; the African
Academy of Sciences (AAS),
in Nairobi, Kenya; and the
Council for Scientific and In-
dustrial Research (CSIR), in
Pretoria, South Africa.

2. Tap into international open-
source Al projects: The
purpose of international colla-
boration in research is to foster
cooperation and the exchange
of knowledge and resources
between researchers from dif-
ferent countries or regions. It
allows researchers to use their
diverse abilities, perspectives
and resources to address com-
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plex scientific questions and
challenges that may require
multidisciplinary —approaches.
International collaboration can
lead to the sharing of data,
methodologies and best prac-
tices, accelerating the pace of
scientific discovery and inno-
vation. It also promotes cultural
understanding, builds scienti-
fic networks and enhances the
global impact and relevance of
research findings. Additionally,
international collaboration can
help address global issues that
require collective efforts, such
as climate change, infectious
diseases and sustainable deve-
lopment. A collective global ef-
fort towards open-source Al can
also help in diluting the centra-
lised control of knowledge. By
making algorithms and training
data publicly accessible, open-
source projects can ease the in-
clusion of diverse perspectives,
including those from African
researchers.

. Engage grassroots stakehold-
ers: In addition to institutional
collaboration, encouraging
joint ventures among Al de-
velopers and technology com-
panies investing across the
continent, local African science
researchers and research insti-
tutions can produce models that
are fine-tuned to the cultural
and contextual sensitivities of
the continent. Such partner-
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Although the current infrastruc-
ture and data biases risk further
marginalising Africa, concerted ef-
forts among African stakeholders
can reverse this trend. Localising
Al training, fostering grassroots
collaboration, enabling policy in-
terventions and supporting open-
source movements can prevent the
erosion of African perspectives and
significantly enrich global scientif-
ic discourse. In an interconnected
world, the production of knowl-
edge is a collective endeavour that
1s most fruitful when it is inclusive,
diverse and fair.

To succeed, African governments,
research institutions and research-
ers must collectively invest in ad-
dressing the resource-intensive re-
quirements of these LLMs. These
include new computers equipped
with not only Central Processing
Units (CPUs) and Graphic Process-
ing Units (GPUs) but also Neural
Processing Units (NPUs) for pro-
cessing Al inquiries. There is a lot
to learn, and one must resist the
urge to kowtow to the brazen prom-
ise of generative Al for advancing
scientific research in Africa. How-
ever, Africa cannot afford to be a
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spectator. Africa must forge new al-
liances outside the traditional scien-
tific research community and learn
together with the rest of the world
as generative Al transforms the way
we produce, retrieve, and consume
scientific knowledge.
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