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Abstract

Un approccio inclusivo all'internazionalizzazione delle universita ¢ un
argomento di grande attualita. Le collaborazioni con istituzioni del
Sud Globale stanno crescendo sia in numero che in visibilita. Molte
discipline sono coinvolte in questi progetti: ingegneria, medicina,
antropologia ed ecologia sono alcune aree tradizionalmente impegnate
nella cooperazione allo sviluppo, ma piu recentemente anche la
climatologia e gli studi di genere hanno acquisito rilevanza. In questo
contributo desideriamo riportare alcuni esempi di collaborazione in un
ambito spesso sottorappresentato: la matematica. Presenteremo alcuni
attori della cooperazione internazionale in matematica e alcune delle
loro attivita.

Keywords: Mathematics, cooperation, research capacity building,
Global South, Africa.

Un’introduzione alla cooperazione internazionale in matematica

An inclusive approach to internationalization of higher education
institutions is an important and timely topic. Academic collaborations
with institutions in the Global South are growing in numbers and in
visibility. There are many academic disciplines involved: engineering,
medicine, anthropology, linguistics, ecology. These areas are
traditionall engaged in development cooperation but there are other
topics, as climate science and gender studies. In this contribution, we
report some examples of international collaborations in an
underrepresented area: Mathematics. We introduce some actors in
international cooperation in mathematics, presenting a sample of their
activities.
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Introduction

Mathematics, especially in its more abstract forms like algebraic
geometry - the author’s area of expertise - is rarely the first academic
discipline associated with development projects. A vibrant and
growing community is dedicated to fostering research capacity in the
mathematical sciences across the Global South (Bethell, 2016, Bolton,
2019). Many mathematical societies have dedicated committees: the
Commission for Developing Countries of the International
Mathematical Union (IMU-CDC)!, the Committee for Developing
Countries of the European Mathematical Society (EMS-CDC)?, the
working group of the Italian Mathematical Union (UMI) dedicated to
International Collaboration with the Global South® and the Africa
schemes of the London Mathematical Society (MARM)*. There are
also specific agencies and organizations with a focus on mathematics
or on the basic sciences more in general: the French Centre
International de Mathématiques Pures et Appliquées (CIMPA)®, the

Swedish International Science Programme (ISP)®, the Mathematics for

! https://www.mathunion.org/cdc

2 https://euromathsoc.org/committee-developing-countries

3 https://umi.dm.unibo.it/gruppi-umi-2/gruppo-umi-progetti-di-cooperazione-
internazionale-con-il-sud-globale/

4 https://www.lms.ac.uk/grants/international -grants

5 https://www.cimpa.info/

6 https://www.uu.se/en/centre/international-science-programme-isp/
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Humanity project of the International Centre for Mathematical
Sciences (ICMS)” in Edinburgh and the International Centre for
Theoretical Physics (ICTP)%, a UNESCO institute devoted to fostering
science in the developing world.

It is nevertheless hard to obtain enough visibility for mathematics
projects in international cooperation and to access sustainable sources
of funding, hampering their continuity, scalability and long-term
impact. Our goal in this note is to bring to the attention of the
community of people working in development cooperation at the
university level the growing number of mathematics activities
currently taking place with the support of the previously mentioned
networks and organizations (Lafuente-Lechuga et al., 2020, Lepore et
al., 2020). We highlight what we believe are the main specificities and
challenges of mathematics projects. We conclude by presenting some
recent initiatives dedicated to master training with the potential of

partially overcoming some of the criticalities highlighted above.
Mathematics activities: specificity and challenges

There is a growing interest in increasing research collaborations with

institutions in the Global South and with Africa in particular, “the

290

world's youngest continent™. Many academic institutions are putting

7 https://www .icms.org.uk/funding-opportunities/mathematics-humanity-activities-
worldwide

8 https://www.ictp.it/

? https://www.niussp.org/video/africas-demographic-transition-planning-for-the-
future-of-africas-youth/
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together task forces and strategic plans aimed at strengthening these
connections!®!!. In contrast to other subjects where researchers visit
countries in the Global South for field work and experiments, these
components are largely absent in mathematics, due to its theoretical
nature. This translates into fewer funding opportunities for
mathematics collaborations between the Global North and the Global
South compared to other scientific disciplines. Despite these
challenges, many small-scale mathematics initiatives are possible
thanks to the fact that mathematics is relatively cheap, since it does not
require funding and equipment for running experiments. We now

describe some of these activities.
Research-Based Workshops

There are now numerous sources of small-scale funding to organize
mathematics workshops with a high participation of students and
scholars from the Global South (Figure 1). The organizational costs
are much lower if the activities are organized in an institution in the
South: this requires a strong buy-in from a local organizing committee
and the scientific topics should be chosen in close alignments with the
local research interests. A single workshop, while providing an
excellent opportunity of networking, risks leaving a weak legacy and

a limited long-term impact. Having a recurring series of events

19 https://ias.uva.nl/content/events/2024/06/africa-
symposium.html?origin=PRy12xnsQemXLkKbhOAn2g

! hitps://www.rug.nl/about-ug/profile/internationalization/global-focus/sub-
saharan-africa/publieksversie-sub-saharan-africa-policy-1.pdf
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targeting the same region and the same research communities is much
more impactful, especially if these activities are supported by
established networks, such as for instance the East African Algebra

Research Group (EAALG)'? (Balazs 2018).

Figure 1 - African Women in Algebra Network (Workshop on
Algebra, Topology and Applications in Ibadan, Nigeria) (Author’s

elaboration)!?

On the other hand, organizing workshops in the Global North, despite

the significantly higher costs, provides invited scientists from the

12 https:/sites.google.com/view/eaalg/
13 https://sites.google.com/view/africanwomeninalgebra/home
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Global South with valuable focused research time and a break from
the heavy teaching responsibilities that often are one of the main
obstacles to an active research agenda. Successful examples in this
direction have been the activities of the Abram Gannibal Project!*.
There is also a planned workshop'® at ICMS in Edinburgh in May
2025. Starting from the pandemic years, there have also been many
successful online experiments that provide a cheaper and more

environmentally sustainable alternative to in-person activities

(Bonadiman et al., 2022, Kang, 2021).
Summer Schools

Summer schools are a great way to engage with the local community

of students (Figure 2).

14 https://people.maths.ox.ac.uk/agp/AG.html
15 https://www.icms.org.uk/algebra-and-geometry-from-africa
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Figure 2 - Summer School in Kigali, University of Rwanda, August

2024 (Author’s elaboration)

o5 | _ens i T
TRAINING SCHOOL IN ALGEBRAIC
GEOMETRY AND ARITHMETIC

On top of the scientific content, chosen to strengthen or complement

the local curriculum, the schools also offer some important skill
training components: problem solving, programming, feedback
sessions on scientific presentations, coaching sessions on CV and

application writing.
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As for the research-based workshops, established networks, such as
the yearly CIMPA Schools'® and the yearly EAUMP-ICTP

Schools!”!8, help to ensure long-term impact.
Master and PhD projects

It is easy to recruit brilliant and hardworking students, often via
dedicated programmes of talent scouting, such the Young African
Mathematicians (YAM) Fellowship program run by a cluster of
German Universities'.

The main difficulties remain access to sustainable sources of funding
for scholarships and the lack of exposure to advanced topics,
especially in research areas in pure mathematics, such as algebraic and
arithmetic geometry, that require mastering many technical
prerequisites before being able to tackle any research question. As in
other scientific fields, there is a risk that offering scholarships to
talented students from the Global South to pursue education at
institutions in the Global North could exacerbate the brain drain
phenomenon affecting many countries®.

The hope is that these training opportunities form mathematicians that

will be able to contribute to long-term North-South and South-South

16 https://www.cimpa.info/fr/schools_list with map/2025

17 https://indico.ictp.it/event/10494

18 https://www.uu.se/en/centre/international-science-programme-isp/isp-core-
programme/isp-mathematics/networks/eaump

19 https://www.mathematics.uni-bonn.de/hcm/community/young-african-
mathematicians

20 https://www.universityworldnews.com/post.php?story=20220503132749248
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partnerships. There are also different models of joint supervisions,
such as Sandwich PhD programmes?!?? that allow the engagement

with a student and a supervisor at the same time.
Mathematics competitions, maths camps and outreach projects

It is important to reflect on the pipeline that starts from school
mathematics to university mathematics and then leads into
mathematical research. There are many important initiatives that aim
to support a healthy pipeline at different stages.

Mathematics competitions?*?**> have proven to be a successful way to
increase engagements of school pupils with mathematics and to recruit
talents (de Losada and Taylor, 2022)

We also would like to emphasise the importance of outreach projects
and maths camps for school students aimed at changing the (bad)
perception of mathematics, see for instance the many nice initiatives

of SAMI?*,

Building capacity for Master training in the Global South

21 https://www.wur.nl/en/education-programmes/phd-programme/practical-
information/funding-financial-support/wgs-sandwich-phd-programme.htm
22 https://www.ictp.it/esp/phd-and-sandwich-programmes

2 https://eamo-official.org/

2 http://pamo24.ms.wits.ac.za/

25 http://www.aksf.org/

26 https://samicharity.co.uk/home
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Among some larger scale initiatives, we would like to highlight two
successful examples that are building capacity in the mathematical
sciences in the Global South.

AIMS: African Institute Mathematical Sciences*’: AIMS is a pan-
African network of centres of excellence training students from all the
African continent. The core program of each centre is an intensive one-
year master program in the mathematical sciences.

The academic content is pretty interdisciplinary with a focus toward
applications. AIMS is a very successful reality attracting visibility and
many international partnerships.

IMM: International Mathematics Master®®: A more recent and much
smaller initiative is the International Mathematics Master, coordinated
by Stefano Luzzatto, Senior Research Scientist at ICTP.

There are currently two programmes: IMM Pakistan (Figure 3) and
IMM Algeria. At the core of each IMM programme there is a 2-year
Master of Mathematics Programme hosted by an existing higher
education institution in a developing country, taught by a team of
international and local faculty, and comprising a scientific program
based on fundamental and core mathematical topics.

It remains very hard to ensure the scalability and long-term impact of
many of these initiatives. We are also currently lacking effective ways

to measure the success of these collaborative projects.

27 https://nexteinstein.org/
28 https://www.internationalmathematicsmaster.com/
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Figure 3 - International Mathematics Master, Lahore, Pakistan,

October 2022 (Author’s elaboration)
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Conclusions

While the demand for well-trained mathematics graduates in industry,
technology, and innovation is growing, and there is emerging
consensus on the importance of investing in mathematics, a persistent
gap remains in dedicated funding for development initiatives focused
on training in the basic sciences - particularly in mathematics. The
critical role mathematics plays in achieving the Sustainable
Development Goals often goes unacknowledged.

Nonetheless, a growing number of capacity building projects in the
mathematical sciences across the Global South are gaining
international visibility and support. These initiatives hold significant

potential to positively shape the future of the mathematical landscape.
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