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Abstract

Background African countries are among the most vulnerable and affected by climate change. Comprehending
climate change poses a major hurdle for the African population, politicians, and the African Union alike, presenting

a substantial challenge for all involved. It is generally accepted that universities and other higher education institu-
tions must play a leading role as drivers of change. Therefore, it is very important that African universities educate stu-
dents about both mitigation and adaptation measures, develop the necessary initiatives to foster research in climate
change-related topics and promote cooperation and alliances with key stakeholders.

Results This research reports on a study aimed at identifying the extent to which higher education institutions

in Africa are engaging in efforts to deal with the challenges posed by climate change. The objectives were accom-
plished through a mixed method approach, incorporating a review of literature, an international survey, and the inclu-
sion of selected case studies from African universities that have developed successful initiatives. The research

has brought to light significant disparities, such as varying perceptions regarding the potential outcomes of climate
change and its associated extreme events in African countries. In addition, the study highlighted areas where there

is a notable consensus on specific issues. It also offers a comprehensive view of the different strategies that universi-
ties are implementing to contribute to climate change mitigation and adaptation in several areas. Although there

is a growing interest in the need to contribute to the joint task of mitigating the effects of climate change and adapt-
ing to its consequences, HEls need to increase their efforts to enhance the work of their professors and researchers. To
this end, the involvement of public authorities and other private sector actors is essential.

Conclusions This article outlines some actions that need to be undertaken so that universities may play a more
active role in global efforts to handle the problems associated with a changing climate. There is a notable focus
from academic actors on addressing climate change challenges in Africa. In addition, there is a proactive emphasis
on utilizing science and research to comprehend climate change issues and offer widely applicable tools for adapta-
tion and mitigation to safeguard both people and the environment. Consequently, it is crucial and time-sensitive

for African universities to enhance their expertise in the field of climate change, fostering the capacity to conduct
innovative research that addresses the various challenges linked to the evolving climate. This study offers several
useful lessons for African universities to replicate experiences that have generated results in different countries

and contexts.
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Background

Africa is at a tipping point of climate change. The climate
of Africa is reportedly warmer than it was 100 years ago,
and a warming environment can place stress on water
resources, whether the future rainfall pattern signifi-
cantly changes or not [34]. Substantial inter-annual and
multi-decade rainfall variations were observed with near
continent-wide droughts [17]. Therefore, an increase
in mean annual temperatures across the continent will
exceed 2 °C and could rise by as much as 6 °C before the
end of the twenty-first century. Though Africa has reg-
istered the lowest per capita emissions of any region of
the world since 1960, the continent is considered one of
the regions most vulnerable to climate change [43]. An
increase in droughts, floods, and other natural disasters
will make Africa’s people, economy, and ecosystems even
more vulnerable to the effects of climate change than the
rest of the world [6]. This climatic characterisation of
Africa makes it one of the most exposed continents due
to its high vulnerability, and low adaptive capacity (Leal
[23]). Therefore, it is unsurprising that climate change is
identified as the continent’s leading human and environ-
mental crisis of the twenty-first century.

In addition, climate change can initiate international
and intranational conflicts over shared natural resources
and aggravate existing conflicts over natural resources.
Thus, there is scientific and political consensus that
climate change severely threatens African countries
through the lives and livelihoods of their populations.
However, the implication of taking action on climate
change is a significant hurdle for African governments, as
the action constitutes a substantial financial and political
burden on leaders of the continent and donors as well [7].

Some obligations of African countries that are parties
to the United Nations Framework Convention on Cli-
mate Change (UNFCCC) are carved around communi-
cation, information, and learning—under which such
countries are to prepare national communications about
emissions, vulnerabilities, financial resources, and public
awareness of climate change [44]. Science and research
are proactive approaches to understanding climate
change issues and providing general adaptation and miti-
gation tools to people and the environment. In this light,
it is essential and urgent for African countries to develop
their human capacity in the climate change field to con-
duct cross-cutting edge research to find solutions to the
challenges associated with the changing climate.

UNESCO reported a need to integrate sustainable
development themes within teaching and learning, such
as climate change [41]. Therefore, efforts are needed from
universities around the world to develop advanced cur-
ricula, interdisciplinary collaboration, programmes, and
capacity building to support deeper learning on climate
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change and its related issues [11]. UNESCO and UNEF-
CCC asserted that the Paris Agreement calls for the crea-
tion of new academic programmes across a diverse range
of disciplines to ensure that future professionals have a
better understanding of both the challenges posed by
climate change and of the tools to be used for adapta-
tion and mitigation processes (Leal [25]). Any attempt
to adequately address the human capacity gap should
focus on efforts at addressing climate change education
and the role of African Universities. The role of univer-
sities in climate change education (CCE) is critical if the
scientific, social, environmental, and political challenges
confronting Africa is to be addressed through research
[31]. However, the extent of African universities’ contri-
bution to addressing climate change issues appears to not
be well-investigated in the literature. African universities
can help produce knowledge on climate change, adap-
tation, and mitigation in support of policy formulation,
implementation, evaluation, and monitoring of climate
change projects. Therefore, they are very important in
moving much of the African continent towards a sus-
tained fight to reduce climate change and its impacts
on the continent’s development. It will set the base for
a clear research agenda for the Africa Union regard-
ing research policy and resource support. This study
identifies the extent to which African universities are
engaging in efforts to deal with climate change and its
consequences, and it outlines some actions that need to
be undertaken to effectively handle the problems related
to climate change.

The effective achievement of the SDGs relies on capi-
talising on mutually reinforcing connections among
the SDGs and fostering productive involvement among
a wide range of stakeholders [4]. Nevertheless, today
mankind is facing an urgent challenge regarding the
feasible implementation of the 2030 Agenda [14]. Since
time immemorial, universities and other higher educa-
tion institutions (HEI) have been the cradle of formal
knowledge generation [24]. Universities are knowledge
conduits through which various concepts of climate
change can be acquired at undergraduate and postgrad-
uate levels [22]. It is generally recognised that universi-
ties must take the lead role as drivers of change [37].
Higher Education Institutions (HEIs) have the capacity
to aid in the achievement of SDGs through what is com-
monly referred to as their ‘first mission’ of educating on
sustainable development, their ‘second mission’ of con-
ducting research related to sustainable development, and
their’third’ mission of actively participating in the devel-
opment of innovative strategies within communities to
promote sustainability [29]. In addition to this, universi-
ties can also implement institutional and operational pol-
icies aimed at enhancing sustainable practices [20, 21].
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Nevertheless, HEIs face several barriers to implement
sustainable practices (Veiga [49]).

While the SDGs do not specifically target higher edu-
cation, universities bear the responsibility to design cur-
ricula that impart knowledge of contemporary social
and environmental issues [15]. This is usually achieved
through constantly reviewing the curriculum [35, 36],
as well as through the establishment of research centres
[24]. Simultaneously, there is a growing call for univer-
sities to enhance their engagement with societal chal-
lenges, particularly from students who represent the
future change-makers [4, 29]. Given this backdrop, uni-
versities are intensifying their endeavours to incorporate
subjects related to sustainability into their curricula [2,
8]. However, the extent to which these matters are inte-
grated varies according to the educational level and field
of knowledge, and there is still potential for enhancement
in numerous courses and programmes [3, 52]. In this
regard, universities can be critical in promoting com-
munity behaviour change through pro-environmental
education [12], community awareness and community
engagements. The mainstreaming of climate change edu-
cation across all levels of the education system can go a
long way in tackling climate change.

Community awareness engagements are important as
communication pathways to decode scientific research
into understandable messages that are actionable. In this
regard, the achievement of the SDGs necessitates collab-
oration among all sectors and stakeholders, involving the
integration of their resources, knowledge, and expertise
[27]. Building collaborations between universities and
communities can play a vital role in advancing sustain-
ability initiatives as a whole and contribute to the realisa-
tion of some of the SDGs [24]. Furthermore, universities
continue to play a key role in conducting ground-break-
ing research regarding climate change mitigation and
adaptation mechanisms. Examples of such include future
climatic projections that can be used to craft climate
change policy development for countries.

Engaging in partnership with local, national, and global
organisations emerges as a crucial strategy for advanc-
ing progress toward the achievement of the SDGs within
the realm of higher education. This approach holds the
potential to strategically align universities with societal
objectives, improve communication with local communi-
ties, and harmonise with agendas at all government levels
[48]. Furthermore, it can amplify the influence of univer-
sities within local communities, influence national poli-
cies, and make substantial contributions to driving social
change [51]. Universities can also play the role of synthe-
sising and communicating climate scientific findings that
are usually technical in nature into messaging that can
be comprehended by the public. A well-informed society
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can directly influence environmental policies that enable
sustainable adaptive community practices.

Through active involvement in the fight against climate
change, HEIs can offer research-driven and educational
solutions for identifying the most pressing climate-
related challenges and effective approaches for address-
ing them. HEIs can function as central hubs for the
development, testing, and dissemination of information
concerning climate mitigation and adaptation strategies.
In addition, HEIs frequently engage in research endeav-
ours and are well-positioned to generate novel knowledge
for testing small-scale alternatives and improving opera-
tional practices. In this regard, for example, they can take
the lead in crafting practices that reduce the amount of
emissions through the adoption of green energy, improv-
ing mobility between and within campuses [53], cooper-
ating with other stakeholders to provide evidence-based
solutions [30], increasing biodiversity [40], or improv-
ing waste management [26], among others. Besides, by
performing the role of knowledge generation on climate
change, universities can contribute through the human
resource development as well as capacity development of
future climate change practitioners [16].

Methods
This research used a mixed method approach, combining
a literature review, an international survey, and a selec-
tion of relevant case studies from African universities.
Initially, we conducted a cross-sectional descriptive anal-
ysis of scientific literature pertaining to the intersection
of “climate change” and “higher education” within Afri-
can countries. This analysis was based on data obtained
from the Scopus database, an online repository compris-
ing approximately 23,400 available scientific journals that
encompass a wide spectrum of research fields [13]. Sco-
pus is a commonly utilised resource in bibliometric stud-
ies due to its extensive indexing of journals, surpassing
the coverage of indexed journals provided by the Web of
Science [10]. For our study, we retrieved documents that
featured the terms “climate change” and “university*” or
“higher education” in the title, abstract, or keywords. This
retrieval encompassed the study period spanning from
2015 (the year in which the United Nations adopted the
2030 Agenda for Sustainable Development) to 2023.
Second, we used an international survey developed
by the research team. The purpose of this questionnaire
was to gather the participants’ perceptions related to cli-
mate change in Africa, assess the status of climate change
teaching and learning in African universities, explore the
issue of how to improve climate change and action, and
investigate the role that African universities must play
regarding climate change action [44]. To achieve these
objectives, the questionnaire items were formulated
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based on a thorough review of the existing literature per-
taining to the role of universities in promoting sustain-
ability through their activities in teaching, research, and
organisational practices. To ensure the appropriateness
and effectiveness of the survey items, a panel of experts
in the fields of sustainability and higher education was
consulted to provide guidance and validate the ques-
tionnaire prior to its use for data collection. Following
the validation exercise, the research team adjusted the
survey, including modifying the number of sections and
items within each section as well as refining certain ele-
ments to better align with the research objectives. Subse-
quently, after incorporating the recommendations made
by the experts and to ensure the reliability and consist-
ency of the data, a pilot study (pre-test) was conducted
involving five respondents. The outcome of this pilot test
indicated that the survey instrument was suitable, requir-
ing only minor refinements. Both phases of this process
provided confirmation of the reliability and validity of the
data collection instrument. The final version of the sur-
vey included 22 questions, structured in four sections,
namely: “Background” section: identification (4 items),
“Methods” section: status of climate change teaching and
learning (2 items), “Results and discussion” section: ways
for improving climate change and action (9 items), and
“Conclusions” section: role that African universities (7
items).

A Google form was then created, incorporating the
finalised survey questions. To reach a diverse African
audience, a purposive sampling method—complemented
by strategies like chain referrals and snowballing—was
employed to distribute the online questionnaire link.
This dissemination was facilitated through the collabora-
tive efforts of the research team, as well as the networks
associated with the European School of Sustainability
Science and Research (ESSSR) and the Inter-University
Sustainable Development Research Programme (IUS-
DRP). Data collection took place over the period span-
ning from August 2022 to February 2023. Adhering to
established research ethical protocols, participants were
duly informed of the voluntary nature of their participa-
tion, the strict confidentiality of their responses, and the
guaranteed security of their personal data.

In addition, this research included a set of relevant case
studies to show some examples of successful initiatives
implemented by African universities. For the collection
of examples, a table was designed, which entailed a spe-
cific set of information, namely the country, the name of
the university, the action or initiative, and its purpose.
Also, to ensure the tracing of the information, the table
contained weblinks. This also allowed a cross-check of
the information and enabled readers to obtain further
details. For the identification of the case studies, the
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research team identified successful examples reflecting
the following issues: innovative training programs with
a focus on sustainability and climate change; creation of
research centers on these issues; institutional strategies
or initiatives aimed at improving university performance;
institutional strategies aimed at generating multi-stake-
holder partnerships; and research or professional training
programs. The case studies were chosen aiming to show
best practices in different African countries. The purpose
was to identify one relevant example for 50% of the coun-
tries of origin of the participants in the survey, ensuring a
representative geographic distribution of these countries.

Results and discussion

The first section of the survey addressed social, demo-
graphic, and academic characteristics of the respondents.
The questionnaire allowed us to gather a representative
sample from African universities, since 102 participants
from 30 countries answered the survey. Table 1 shows
the respondents’ social, demographic, and academic
characteristics.

Regarding the gender of participants, 74% of them
were male, and 26% were female. As regards age, the
most common age group was formed by researchers
between 36 and 50 years (53%). Regarding the level at
which participants are currently teaching at the uni-
versity, 60% teach in undergraduate programmes,
62% in graduate programmes, and 33% in doctoral

Table 1 Respondents’social, demographic, and academic
characteristics

Feature Count
Gender
Male 74%
Female 26%
Age
18-25 4%
26-35 21%
36-50 53%
51-65 21%
+66 years 1%
Teaching levels of respondents
Undergraduate programmes 60%
Graduate programmes 62%
Doctoral programmes 33%
Affiliation with academic programmes
Natural sciences, mathematics, and statistics 25%
Agriculture, silviculture, fishing, veterinary 12%
Social sciences, journalism, and information 11%
Business, administration, and law 9%

Engineering, manufacturing, and construction 8%
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programmes. As shown in the table, the affiliation of
respondents to academic departments is diverse. Fig-
ure 1 shows the geographical distribution of partici-
pants and the number of responses gathered for each
country.

“Methods” section focused on the participants’ per-
ceptions related to climate change in Africa. It included
a question regarding the respondent’s opinion about the
potential consequences of climate change and extreme
events in the continent. As shown in Fig. 2, there is a
strong consensus regarding the perception of the out-
comes that climate change and its related extreme events
could generate in African countries. The issues on which
there is the greatest consensus are land degradation, for
which 82% of the participants declared a high level of
agreement; food insecurity (81%); economic losses (69%),
reduction of production and productivity (67%); and
extinction of species and biodiversity loss (67%). Never-
theless, if we consider both the “highly agree” and “agree”
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levels, there is a strong consensus around all problems
and risks included in the questionnaire.

It also included a question regarding the respondents’
level of awareness or information about several theoreti-
cal concepts, international initiatives to raise awareness
regarding the effects of climate change, calls for action, or
key reports. In this regard, the answers are diverse. The
results show that most of the respondents are aware or
well-informed regarding the differences between the con-
cepts of change adaptation, mitigation, and vulnerability.
In addition, the participants declared that they are well-
informed about the international debate about climate
change. Similar levels of awareness or information were
declared by respondents regarding the climate targets
included in SDG 13 and the discussion and outcomes of
the Conferences of the Parties (COPs) (organised within
the UN Framework Convention on Climate), where 81%
and 79% of respondents, respectively, declared that they
strongly agree or agree. Nevertheless, the respondents
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Fig. 1 Geographical distribution of participants. Source: Authors own elaboration
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Land degradation (soil erosion, water and
pasture scarcity, desertification)
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Fig. 2 Potential consequences of climate change and extreme events in Africa. Source: Authors own elaboration
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recognized different levels of awareness and informa-
tion regarding the movement “Fridays for the Future” and
the latest assessment report (2023) (AR6), issued by the
Intergovernmental Panel on Climate Change (IPCC [19])
(Fig. 3).

“Results and discussion” section focused on climate
change teaching and learning in African universities.
When asked about the importance of climate change
teaching, 73% of the participants considered it very
important and 17% important. However, 72% of respond-
ents believed that the current climate change curricula at
universities are not adequate to equip students with basic
climate change skills and knowledge regarding adapta-
tion and mitigation. When asked about the reasons for
this, 47% of respondents believe that it is because of the
lack of technology or pedagogical resources; 40% because
of the lack of interest from university management; 28%
think that it is because the topic is not a priority for the
government; 15% declared that the reason for this is the
lack of interest from students; and 10% identified other
reasons. In addition to this, when asked about their uni-
versity/institute’s contribution to support the education
of students in this particular field, 59% of participants
believed that it is low; 32% declared that it is high; and
only 9% of respondents consider that it is very high.

As regards to how climate change is being taught at
universities, 32% believe that the cases are being taught
only in natural and applied sciences; 28% contend that
it is taught across the university’s faculties; and 23%
declared that it is being taught only in natural sciences.
Regarding the level of emphasis on matters related to
climate change in courses/programmes, 30% of the par-
ticipants believe that the topic is not well-covered as
they would like it to be; 27% consider that it is covered
with enough information; 19% declared that it is poorly
covered; and 17% think that it is very well-covered with

Latest assessment report (AR6)

Movement Fridays for the Future

Climate targetsin SDG 13 of the UN SDGs
Discussions and outcomes of the Conferences of...
Information about the international climate... Jili8

The differences between climate change... I8
0%

B Strongly disagree M Disagree

B3 14
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plenty of information. In this regard, when asked about
the instructional techniques that are usually employed
to teach climate change-related topics, the answers are
diverse. The most popular method is the combination of
traditional lecture and independent learning, as identi-
fied by 43% of respondents. This is followed by seminars
(41%), lectures (39%), lectures supported by audio or
video (38%), and project-based learning (33%). Zooming
into details regarding which aspects of climate change are
more frequently covered, the most cited is climate change
impacts on national sustainable development and com-
munities’ well-being (60%), followed by climate change
adaptation (47%), mitigation (32%), health impacts (22%),
and all equally (21%).

The survey also included two questions regarding the
sources of information and the challenges to foster-
ing communication on climate change. First, regarding
the origin of teaching materials and content, the most
reported sources are journal articles and academic chap-
ters (77%); followed by international symposiums or
events (54%), technical, research, and training platforms
(53%); the university (42%); social media (33%); NGOs
(28%); TV (24%); newspapers (22%); and radio (12%).
Second, regarding potential problems that may hinder
communication on climate change, 51% of respondents
declared that the information is too scientific. This is fol-
lowed by other challenges, such as the fact that 31% of
participants believe that the information is too abstract
or that impacts are too long-term; that information is
perceived as too vague/unclear (29%); or that informa-
tion has no connection with reality or is not context-spe-
cific (25%). Nevertheless, 16% of participants believe that
there are no problems at all.

“Conclusion” section addressed the issue of how to
improve climate change and action. There is a clear com-
mitment towards the willingness to participate in more

39 -

15 39 ' R
39 ST

23  IT—

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Neutral = Agree MStrongly agree

Fig. 3 Level of awareness or information regarding theoretical concepts and international initiatives. Source: Authors own elaboration
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activities related to climate change at their institutions
or communities, as recognised by 99% of participants.
Zooming into details about what kind of activities,
research on climate change is the most popular issue,
as identified by 90% of participants. This is followed by
training/capacity-building workshops (83%); gather-
ing more content about it in their courses/teaching
programmes (58%); volunteering or participating in com-
munity activities (57%); and helping or assisting student
movements or protests for climate change awareness
(46%). Regarding the participants’ opinions about where
more information about climate change education in uni-
versity should come from, 71% of respondents believe
that it should come from student projects; followed by
the institutional strategic plan (69%); mandatory courses
(68%); publications (66%); student clubs or associations
(36%); career centres (28%); optional courses (27%); and
placements in companies (26%). In line with this, regard-
ing how to improve climate change streamlining in uni-
versity activities, 83% of respondents believe that climate
change concepts must be integrated into various mod-
ules/courses; 80% believe that these must be reflected
in research, projects, and exhibitions; 49% think that
these concepts must be handled through debates; and
43% consider that these issues should be introduced as
a stand-alone programme. The survey also asked par-
ticipants which topics they felt need further informa-
tion. A large share of them (81%) recognised that they
need more information regarding technologies that could
help to mitigate climate change. In addition to this, 68%
of participants declared that they need more information
regarding approaches to climate change adaptation; fol-
lowed by approaches to climate change mitigation (65%);
climate change causes and impacts (52%); and SDG 13
(52%).

The survey also included four questions regarding
the role that African universities must play regard-
ing climate change action. 61% of the participants
believe that their institution is committed to reduc-
ing its effects on the climate by implementing pro-
grammes/projects or re-equipping the facilities, while
39% of respondents consider that their institutions
are not committed to these tasks. Nevertheless, sev-
eral initiatives are being undertaken, such as the use of
renewable energy sources (47%); the use of renewable
materials only (28%); the installation of equipment for
recovering potable water (18%); or the adoption of the
5R (Refuse, Reduce, Reuse, Repurpose, Recycle) (15%).
When asked about what other roles African universities
can play regarding climate change, a large share of the
participants recognised that they should: assist in the
development of climate change adaptation and miti-
gation policies (84%); conduct community awareness
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activities on climate change (83%); conduct research on
climate change (80%); develop climate change curricula
for both high schools and university/polytechnic teach-
ers; and develop social media content and spread media
messages on climate change (58%).

Finally, participants were asked about how universi-
ties can best sustain their engagement in climate change
initiatives and had to choose only three options among
a set of alternatives. Results show that the respondents
believe that universities must engage in partnerships
with state and non-state agencies (87%); initiate entre-
preneurial projects that are environmentally sustainable
(78%); engage staff members in pooling technical and
financial resources for climate change mitigation/adapta-
tion (72%); work with industry (under the framework of
Corporate Social Responsibility) (66%); and seek support
from volunteers (24%).

As mentioned before, we aimed to complement the
results of this survey by analysing a set of relevant case
studies in detail. Table 2 shows a list of examples from 15
countries, which are explained below.

Algeria

The Pan African University Institute of Water and Energy
Sciences (including Climate Change) (PAUWES) from
the University of Tlemcen (Algeria) offers 3 MSc pro-
grams in Water, Energy, and Climate Change. Each of
these MSc is divided into two specialisation tracks: one
focused on policy and another one with a technical
approach (engineering track for the MSc in Water and
Energy, and a technical track in the case of the MSc in
Climate Change). These programmes are structured
around the intersection between climate change—both
mitigation and adaptation—and development. They
are 2-year programmes that include a range of climate
change topics, along 3 semesters, starting with an over-
view of the intersection between climate change and
development. Then, students will choose between a
policy track or a technical/engineering track for the fol-
lowing 2 semesters. The technical/engineering track of
the programme provides advanced training in the techni-
cal and scientific dimensions of climate change. It allows
students to acquire essential knowledge and skills in spe-
cific climate-related sectors and fields: interpretation of
climate data and science, application of ICTS, as well as
supporting skillsets for communication, knowledge man-
agement and visualisation of complex datasets, scenarios,
and models. The policy track of the programmes provides
advanced training in the policy and planning dimensions
of water management, energy, and climate change, along
with an understanding of the value of ethical and respon-
sible governance [32].
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Botswana

The University of Botswana has created five research
institutes and centres to promote research and innova-
tion in five key areas: ecosystem services, indigenous
knowledge, clean energy, transport, and the San cul-
ture. The Okavango Research Institute (ORI) focuses on
research projects that address climate change, ecosystem
dynamics, ecosystem services, sustainable tourism, and
water resources management. The Centre for Scientific
Research, Indigenous Knowledge, and Innovation (Ces-
rIKi) is an interdisciplinary research centre where several
scientific projects are implemented to foster research,
documentation, education, and awareness. These pro-
jects address four axes: health, food systems, agriculture,
and environmental management. All these projects high-
light the need to include participatory action research
methodologies to enhance links with local communities.
The Clean Energy Research Centre (CERC) aims to help
local actors to develop clean energy projects. The Bot-
swana Transport Technology Unit aims to support the
government and other stakeholders’ initiatives aiming
to foster the development of the transportation sector.
Finally, the San Research Centre seeks to inform stake-
holders about the San culture socio-economic and politi-
cal issues [46].

Cape Verde

The University of Cape Verde is delivering a Master’s
degree in Climate, Natural Resources and Risks. The
programme has an international orientation by integrat-
ing the International Center for Climate Research and
Applications for the CPLP and Africa (CIICLAA), of
which the following universities are part: University of
Cape Verde (Cape Verde), University of Aveiro (Portu-
gal), Polytechnic Institute of Tomar (Portugal), Federal
University of Alagoas (Brazil), National Center for Moni-
toring and Alerts of Natural Disasters (CEMADEN) and
Polytechnic Institute of Braganca (Portugal). The goal of
this MSc is to prepare professionals to integrate multidis-
ciplinary teams that work in the areas of climate and cli-
mate change research, characterising risks and proposing
technically and financially feasible solutions; risk and dis-
aster management and requalification; and monitoring
and forecasting extreme events in the different regions of
Africa in a context of global climate patterns or through
forecasting techniques [33].

Ethiopia

(White for anonymity) incorporated climate change,
climate change adaptation and development courses in
MA/MSc and Ph. D programme curricula in the health,
natural and social colleges. AAU established the Climate
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Science Center (CSC) in 2010 to facilitate climate change
adaptation and mitigation research, training, and capacity
building, as well as to organise knowledge and technol-
ogy sharing platforms and disseminate research outputs
among stakeholders. Accordingly, a memorandum of
understanding was signed with local universities, gov-
ernment ministries, research institutions, universities,
and NGOs. In addition to this, in 2021 the Institute for
Development Policy and Research (IDPR) of the (white
for anonymity) [1] launched a joint doctoral research
programme in development studies in collaboration with
the Institute of Social Studies of Erasmus University (The
Netherlands). This programme aims to educate gradu-
ate students and help them become high level experts in
development studies with sound theoretical, analytical
and interpretation abilities. In this regard, the doctoral
programme seeks to: equip highly competent experts
in policy and development issues with essential skills in
research; educate experienced professionals who might
work in higher education institutions; and train special-
ists in leadership and development studies for becom-
ing leaders in development and climate change-related
policy initiatives. In parallel to the doctoral programme,
the IDPR is involved in several research projects, both
at national and international levels that address issues
related to health, resource-stressed populations, rural
transformation, food security, land use, soil conser-
vation, agricultural productivity, water management,
and drought management, among other topics directly
affected by the outcomes generated by climate change
(white for anonymity).

Egypt

The American University of Cairo (AUC) Climate
Change Initiative is structured around the academic
and research proficiency at the AUC’s departments and
research centres and builds upon the university’s intense
international collaboration with other universities and
research centres to address climate change-related issues
from five focus areas: water scarcity, energy transition,
green finance, urban development, and public health.
The three axes for the implementation of the initiative
are the activities undertaken by: the Center for Applied
Research on the Environment and Sustainability, which
inspires and supports sustainable development actions;
the Office of Sustainability, which is in charge of man-
aging AUC’s environmental and climate change-related
challenges; and several academic programmes: includ-
ing two undergraduate programmes in (1) Physics with a
specialisation in Solar Energy and (2) Architectural engi-
neering; four master’s programmes in (1) Environmental
Systems Design, (2) Environmental Engineering, (3) Sus-
tainable Development, and ((4) Global Public Health; a
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PhD program in Engineering; and several diplomas and
professional programmes [5].

Gambia

The (white for anonymity), in collaboration with the West
Africa Science Service Centre on Climate Change and
Adapted Land use (WASCAL), is leading the develop-
ment of actions to address the negative impacts of climate
change, with the aim to improve the lives and livelihoods
of people in West Africa and beyond. In 2012, UTG
introduced the 2-year Master’s Research Programme in
Climate Change and Education in The Gambia to provide
climate change expertise to students from the ten West
African WASCAL countries in an engaging, multidisci-
plinary, and intercultural learning environment. The pro-
gramme aims to help address the challenges of climate
change and variability, thereby improving the resilience
of human and ecological systems. It consists of 24 mod-
ules on different areas of climate change, research prac-
tice, and pedagogy. Ten to twenty students are enrolled
in each cohort, with an emphasis on developing skills
in communication, education, and outreach, which are
essential for policy advocacy, raising public awareness
of climate change, and implementing adaptation pro-
grammes. Eighteen of its citizens have already graduated
in different areas of climate change, nine of them at the
Master’s level and the others at the PhD level. Upon com-
pletion of the programme, graduates are well-prepared
to work as education experts and communications offic-
ers for national and international agencies, the media,
and civil society and donor organisations. While some
of them will continue their academic careers in educa-
tion or communication studies, most graduate students
are currently working in their various countries in West
Africa. In addition, the (white for anonymity) is involved
in recruiting Gambians to specialise in other climate
change programmes throughout West Africa [50].

Kenya

The University of Nairobi (UONBI) (Kenya) is commit-
ted to enhancing local, national, and international efforts
to strengthen research, education and capacity-building
regarding climate-change mitigation and adaptation
initiatives. One of the best examples of UONBI’s com-
mitment to this collective mission was reflected by the
foundation in 2011 of the Institute for Climate Change
and Adaptation (ICCA). The Institute was created to
develop the human expertise required to address the dis-
tinctive climate change and adaptation requirements of
vulnerable communities. This mission is pursued through
educational endeavours, research with practical appli-
cations, the innovation of new technologies, and active
involvement of communities. Furthermore, the Institute
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plays a crucial role in offering expert guidance for the for-
mulation and execution of climate change policies. Their
efforts to enhance education in this area are achieved by
providing formal training in climate change science and
adaptation at the postgraduate level, both in Master’s and
Doctorate programmes [47]. In this regard, the Master of
Science programme in Climate Change and Adaptation
is designed to train skilled personnel in Climate Change
Science for sustainable development. The programme is
uniquely broad in its coverage and reflects the range of
knowledge and skills required to address the challenges
of climate change and sustainable development [47].

Mozambique

Mozambique’s geographical, hydrological, and climatic
characteristics render it highly susceptible to the impacts
of climate-related events, such as tropical cyclones,
floods, droughts, extreme temperatures, and precipi-
tation variations, among others. Presently, the conse-
quences of these phenomena are becoming increasingly
apparent, exerting substantial adverse effects on both the
social fabric and the national economy. Furthermore, the
frequency and severity of these events in Mozambique
are on the rise due to climate change, heightening the
country’s vulnerability. To address these emerging chal-
lenges, the Master’s programs in Management of Disas-
ters and Adaptation to Climate Changes of the University
Eduardo Mondlane was established with the primary aim
of producing proficient experts who can make significant
contributions to various aspects of disaster risk man-
agement and climate change adaptation. To achieve this
objective, the programme is structured to provide a com-
prehensive understanding of disaster risk and climate
change, with a particular emphasis on their implications
for sustainable development. Consequently, the specific
objectives of the master’s programme encompass the
provision of both theoretical and practical foundations
in the realms of disaster risk and climate change science,
underscoring the inherent interconnectedness between
disaster risk reduction and climate change adaptation,
and nurturing the problem-solving skills through the uti-
lisation of techniques and tools that enable the anticipa-
tion of potential disaster events and associated processes
[45].

Morocco

The Mohammed VI Polytechnic University (UM6P) has
been very active in recent years in their efforts to address
environmental and climate change-related issues. Ini-
tiatives implemented by the institutions and its depart-
ments and research centres in teaching, research, and
management activities are inspired by two core agendas:
the Sustainable Development Institutional Policy (SDIP)
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[42], and the Sustainable Development Plan of Actions
(DPA) [42]. The SDIP aims to guarantee the coherence
and effectiveness of initiatives seeking to address sus-
tainable development challenges, to assure the adher-
ence of the UM6P community to sustainable values, to
enhance sustainable results in education and research,
and to contribute to generating solutions for sustainable
development-related issues in Africa [43]. The DPA is
structured into six categories: characteristics, academics,
engagement, infrastructure and operations, planning and
administration, and innovation and leadership. It is con-
sistent with the Sustainability Tracking, Assessment and
Rating System (STARS) standards, a framework designed
to help higher education institutions in their efforts
regarding sustainable practices [38].

Nigeria

The Centre for Climate Change and Development (CCD)
is a think tank from the Alex-Ekwueme Federal Univer-
sity Ndufu-Alike (AEFUNAI). The CCD seeks to foster
innovative learning, research, and policy guidance in the
fields of environmental sustainability, climate change and
green development. In this regard, the CCD aims to bring
Nigerian scholars, public officers, NGOs, and private
companies together in collaborations to deal with the
nation’s crucial environmental and developmental chal-
lenges. In this context, the CCD provides research analy-
sis, consultancy services, trainings, advocacy, stakeholder
guidance, and policy engagement to actors involved in
sustainable development and climate change initiatives in
Nigeria and Africa. It also facilitates space for strength-
ening relations between international and African
scholars, with the purpose of better comprehending the
multifaceted challenges and opportunities that the green
economy poses for reducing poverty and inequality in
Africa. The CCD’s activities are focused on four core top-
ics: Climate Policy and Justice, The Green Economy and
Sustainable Development, Climate Adaptation and Resil-
ience, and Climate Information Services [9].

Senegal

The University Cheikh Anta Diop (UCAD) in Dakar
holds the distinction of being the oldest university among
francophone African countries, and it boasts a diverse
student body from 44 different nationalities. In addi-
tion to its six faculties, the UCAD houses a range of
specialised schools in journalism, environmental stud-
ies, engineering, and public health. Within its academic
landscape, the Doctoral Research Programme in Climate
Change Economics (CCEcon) was established in 2023
under the leadership of UCAD, as part of a broader ini-
tiative known as the West African Science Service Centre
on Climate Change and Adapted Land Use (WASCAL).
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CCEcon is dedicated to the application of economic prin-
ciples in the examination of climate change adaptation
and mitigation strategies. It endeavours to adapt an inter-
disciplinary and comprehensive approach to the analy-
ses and policy formulation related to climate issues. The
program also fosters collaborative ties with other uni-
versities participating in the WASCAL Graduate Studies
Programme (GSP). Since its creation, 40 West African
students have followed the programme, and 29 of them
already hold a PhD [50].

South Africa

The School for Climate Studies of the Stellenbosch Uni-
versity (SU) (South Africa) is a world-class academic fac-
ulty conducting interdisciplinary and transdisciplinary
climate-related research in and for Africa. The school
is active through four core axes: research and develop-
ment; learning and teaching; collaboration, capacity-
building and consultancy; and commercialisation and
social impact. The activities in these spheres are struc-
tured around five key areas: the natural environment;
health and human security; systems and technologies
for the future; human creativity and social innovation;
and social justice and development. Based on this solid
framework, the school develops Africa-relevant research
programmes that respond to climate change impacts,
adaptation, and mitigation responses, supporting human
climate resilience. The approach is based on transdis-
ciplinary thinking and research on climate and on plat-
forms for data-intensive research and innovation. It also
facilitates and develops climate change curricula, across
multiple faculties at SU through undergraduate and post-
graduate modules, and coordinates internal and external
climate training through workshops, short courses, train-
ing events, and congresses [39].

Togo

The Doctoral Programme in Climate Change and Disas-
ter Risk Management was established at the Université de
Lomé, as part of the WASCAL. This programme aims to
educate students about the challenges and dangers posed
by climate change. It also aims to familiarise them with
the development of early warning systems and strategies
to enhance the resilience and adaptive capacity of socio-
ecological systems affected by these changes. Students
enrolled in this programme are exposed to interdisci-
plinary and transdisciplinary approaches for assessing
threats and are encouraged to collaborate within mul-
tidisciplinary teams that work alongside affected com-
munities to harness their inherent resilience to various
hazards. The University of Lomé, which is responsible for
running this Doctoral Research Programme, comprises
six faculties, nine schools and institutes, two centres
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for professional training, and four centres of excellence,
including the Regional Centre of Excellence on Poultry
Science, the Regional Centre of Excellence for Electricity
Management, the Centre for Sustainable Towns, and the
WASCAL Graduate Research Programme. 41 West Afri-
can students have participated in the programme, which
has produced 30 theses so far [50].

Tunisia

The National Agronomic Institute of Tunisia (INAT) of
the University of Carthage aims to place sustainability at
the core of the economy, production systems, and con-
sumption habits by employing technical innovations and
novel management approaches, with the overall purpose
of making sustainable development a shared responsi-
bility between different stakeholders. INAT puts great
importance on the synergy between higher education and
research. With a strong emphasis on sustainable develop-
ment issues, INAT possesses a diverse array of interna-
tionally recognised expertise, boasting approximately 100
permanent research professors in various fields. These
areas encompass biodiversity and environmental stud-
ies, the design and management of natural and cultivated
ecosystems, marine ecosystems, water resources and
environmental studies, as well as animal production. In
this context, INAT seeks to achieve two vital missions.
First, it aims to provide initial training, primarily for
engineers, Masters, and PhD students, as well as offer-
ing ongoing education in collaboration with numerous
partners. Second, it endeavours to engage in the creation
and dissemination of knowledge through research and
development activities conducted in collaboration with
research institutions and prominent professional techni-
cal centres. To achieve these goals, INAT hosts a doctoral
school, five laboratories, and a research unit focused on
addressing priority issues [18].

Uganda

The Makerere University Centre for Climate Research
and Innovations (MUCCRI) was established in 2013 with
the primary objective of promoting awareness about
climate change and cultivating a knowledge base for
innovative solutions. This is achieved through research,
educational programmes, policy advocacy, and out-
reach initiatives. MUCCRI plays a crucial role in keep-
ing Makerere University and other Ugandan institutions
informed about the evolving scientific understanding of
climate change, its impacts on Uganda, and strategies for
addressing associated challenges. Teams at MUCCRI are
actively involved in research, training, and policy discus-
sion across various domains, including climate science,
adaptation, mitigation, governance, and finance. The cen-
tre has actively encouraged the participation of the entire
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campus community in climate change awareness initia-
tives. Its overarching mission is to heighten awareness
of climate change, foster a knowledge-driven approach
through research and innovation, and actively engage in
the formulation of climate policies and outreach efforts.
The goal of MUCCRI is to facilitate and coordinate col-
laborative research and innovation efforts that transcend
disciplinary boundaries and address the multifaceted
challenges posed by climate change [28].

Conclusions

This research has identified some of the main issues and
challenges facing African universities as they work to
help mitigate the effects of climate change and adapt to
its consequences. A mixed method approach, combining
a literature review, an international survey, and a selec-
tion of relevant case studies from African universities,
was used to achieve the study’s objectives.

This research has identified some of the main issues
and challenges facing African universities as they work to
help mitigate the effects of climate change and adapt to
its consequences. The study has exposed the substantial
disparity, for example, in the perception of the outcomes
that climate change and its related extreme events could
generate in African countries. The study also revealed
that the issues on which there is the most remarkable
consensus are land degradation, for which 82% of the
participants declared a high level of agreement; food
insecurity (81%); economic losses (69%), reduction of
production and productivity (67%); and extinction of
species and biodiversity loss (67%).

Moreover, in general, researchers and professors in
higher education institutions consider that they are well-
informed and prepared to deal with the challenges of
education and research related to climate change. Also,
the participants declared they were well-informed about
the international debate about climate change. Similar
levels of awareness or information were expressed by
respondents regarding the climate targets included in
SDG 13 and the discussion and outcomes of the Confer-
ences of the Parties (COPs) (organized within the UN
Framework Convention on Climate).

However, there is also a general opinion on the need
to adapt the content of training programs, to design and
implement ambitious strategies at the institutional level,
and they also consider that a greater involvement of pub-
lic authorities is necessary. In this sense, it is clear that
there is a desire to create multi-stakeholder alliances and
promote existing ones, with the aim of increasing syn-
ergies in the fight against climate change and its conse-
quences on society, the economy and the environment.

This paper has some limitations. The first is the fact
that the literature review focused on the intersection of
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“climate change” and “higher education” within African
countries and did not take into account informal edu-
cation. Second, the sample of experts surveyed was not
large enough to allow certainty in the trends identified.
In addition, despite having participants from 30 coun-
tries, the number of responses was uneven, so there are
disparities in the level of representativeness of some
countries. Against this background, this line of research
can be improved in the future by obtaining a larger and
more balanced sample across countries. Finally, the case
studies involved a limited set of African universities,
building a rough profile of the current situation. Despite
these constraints, the paper provides a welcome addition
to the literature since it sheds some light on some of the
issues related to how African universities handle climate
change. This may offer support to future efforts in this
field.

In respect of future trends, it is very important that
adequate policies are put into place, to assist African uni-
versities to better handle climate change as part of their
research and teaching programmes. Also, further stud-
ies which investigate how universities may better interact
and exchange experiences are also needed, with a view to
identifying appropriate measures to support this process.

In conclusion, the study was timely and relevant, par-
ticularly in showing how climate change has and is still
impacting Africa and the role of African universities,
particularly in contributing to the knowledge, dissemi-
nating it, and the overall community awareness activities
regarding climate change mitigation and adaptation.
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