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Foreword

The science is unequivocal that climate change continues to worsen, as reported by
key flagship global climate assessments, including by the Intergovernmental Panel
on Climate Change (IPCC). One of its peculiar consequences is its disproportionate
affliction on the continent. Africa hosts up to 17% of the global population but
accounts for the least emissions at only 3%—4%. However, it stands out for being
disproportionately vulnerable to the changing climate because of highly variable
weather and a low socio-economic base. For example, Africa already heating up
twice as fast as the rest of the globe, sees progressive temperature increases that take
a far worse toll. In the past 50 years, drought-related disasters have claimed over half
a million lives and triggered up to $70 billion in economic losses. No other region
of the globe has experienced such loss within this period. Agricultural productivity
growth has declined by 34% since 1961—the highest globally. Sea level rise in Africa
is projected to be higher than the global average, especially along the Red Sea and
along the western Indian Ocean. Cumulatively, while climate change is projected to
shrink global economies by about 23%, incomes in the poorest 40% of countries,
most of which are in Africa, are projected to fall by a drastic 75%, further widening
inequalities. While climate change effects are global, the poor are disproportionately
vulnerable to its effects because they lack the resources they need to afford the goods
and services to buffer against the worst of the changing climate effects. This means
that effective responses will centre on the simultaneous realisation of socioeconomic
imperatives.

Education stands out as a core building block to this end. From enhanced pro-
climate beliefs to behavioural changes and pro-climate policy preferences, the impact
of education in catalysing structural shifts towards a climate-positive development is
undeniable. One study has found that having up to 16% of secondary school students
across the globe study climate change would result in cutting almost 19 gigatons of
CO; by 2050, especially in high-emitting countries. In this book, the authors have
provided deep insights into different aspects based on the foundational premise that
education is a cornerstone to equip individuals with climate literacy and a deeper
understanding of climate change, which is essential to harness their potential and
capability for Africa’s climate response. It makes a case for mainstreaming ecocentric
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perspectives in sustainability in business and management education in universities.
It presents innovative and structured frameworks designed to systematically address
climate change education across diverse educational levels in Africa. It makes a case
for mainstreaming climate change mitigation and adaptation across all courses at
African universities. It explores the reality of climate change impacting different
genders differently and the need to actualise gender-transformative outcomes in
climate change responses. In this tech-driven era, it makes a case for leveraging
ICT as a tool for enhancing climate change education in Africa. It gets deep into the
theory of education and examines educational pedagogies and approaches needed
to foster an effective climate change education, to help develop sustainability and
adaptability mindsets in Africa. Considering the importance of early warnings, the
book further explores the importance of embracing climate change education in
Africa’s Regional Platforms for disaster risk reduction (DRR). This book is a worthy
read that applies both case studies and theoretical explorations to make a solid case
for increased investment and prioritisation of climate education as a critical pillar
for strengthening Africa’s climate change response. This is a worthy, timely, and
interesting read.

Nairobi, Kenya Dr. Richard Munang
Head of UN Environment Global
Environment Monitoring Systems
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Part I
Introduction, Conceptual Premises
and Frameworks



Chapter 1 ®)
Climate Change Education in Africa: e
Setting the Scene

Marcellus Forh Mbah @, Petra Molthan-Hill ®, and Ernest L. Molua

Abstract The continent of Africa has enormous resources and potential to meet
its long-term development needs. However, the challenges posed by climate change
in the continent are frequently worsened by underlying vulnerabilities, intensifying
their influence on the progress of the United Nations Sustainable Development Goals
(SDGs). Africa remains disproportionately affected by the consequences of climate
change despite having the smallest share of global greenhouse gas emissions. In
this chapter, we advance opportunities and solutions that could be maximised to
strengthen the continent’s resilience and sustainable future. In particular, we draw
attention to climate change education and policy drives across the continent to
promote climate literacy as demonstrated in the African Union’s Climate Change
and Resilient Development Strategy and Action Plan (2022-2032). While it is not
out of place to assert that there are some policy drives across Africa for climate
change literacy and education, the gap between policy and practice needs scrutiny.
An insight into existing policies and practices in Africa as they relate to climate
change can bring to light the gaps in educational frameworks intended to support a
climate-resilient future. A framework for an impactful climate change education in
Africais advanced. The framework recommends that Indigenous knowledge holders
can play a crucial role by working with other holders of knowledge such as academics
with Western insights to accentuate a CCE in the continent that is critical of imposed
systems, is relatable to places, promotes collective participation and is holistic in
nature. The latter part of the chapter introduces the different chapters.

Keywords Africa -+ Climate change + Climate change education * Indigenous
knowledge holders
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Introduction

The continent of Africa is endowed with an abundance of natural resources (Lebert,
2015; Tumushabe, 2018), with an estimated 30% of the world’s recognised mineral
reserves (Sharaky, 2014). On the other side, African countries continue to encounter
common global challenges such as climate change, the COVID-19 pandemic, fuel
prices, and poverty. Africa remains disproportionately affected by the consequences
of climate change. Czechowski (2020) asserts that Africa remains one of the most
vulnerable continents to the impacts of climate variability and climate change,
despite having the smallest share of global greenhouse gas emissions (Ogwu,
2019; Niang & Ruppel, 2014). The challenges posed by climate change in the conti-
nent are frequently worsened by underlying vulnerabilities, intensifying their influ-
ence on the progress of the United Nations Sustainable Development Goals (SDGs).
Africais especially susceptible to several social, economic, political, and geographic
factors. One significant issue is the limited ability to adjust to climate change. Poverty
leads to fewer options for households, while governance often neglects to prioritize
and act on climate change. However, development can still be achieved, especially
via investments in individuals, particularly women and youth, especially through
education.

With regards to climate change adaptation and mitigation, African countries are
especially suited to many of the climate solutions. As shown in Fig. 1.1, Suri et al.
(2020: x) point out that African countries could fulfil all their energy demands through
solar power, for example “Ethiopia would need only 0.003% of its land area to be
covered in solar PV to meet its annual energy needs in recent years.” Many of the
most impactful climate solutions proposed by ‘Project Drawdown’ (2024) could
also be implemented and upscaled in African countries, an example would be ‘Clean
Cooking’. Project Drawdown’s (2024) Clean Cooking solution involves the use of
solar-powered or fuel-burning household stoves that reduce greenhouse gas emis-
sions by increasing thermal efficiency or ventilation. Another example calculated and
recommended by Hawken (2018) would be ‘Indigenous Peoples’ Forest Tenure’,
which includes agroforestry and swidden cultivation among others. Often seen as
damaging to the environment, swidden cultivation encompasses the burning and
clearing of forestland for annual cultivation and regeneration of the same land in the
following years, and—as Hawken (2018:125) highlights—Ieads to “more carbon
(...) being sequestered under shifting cultivation than under annual cropping or
plantations.”

The resilience plan for the continent is anchored on the African Union Agenda
2063, which serves as a comprehensive plan to transform Africa (African Union
Commission, 2015). The agenda aims to achieve inclusive and sustainable devel-
opment and is a tangible expression of the pan-African pursuit of unity, self-
determination, freedom, progress, and collective prosperity under the principles
of Pan-Africanism and African Renaissance (Nwozor et al., 2021). Agenda 2063
encompasses Africa’s future aspirations and outlines important flagship programs
that might enhance economic growth and development, ultimately leading to the
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Africa Leads the World
in Solar Power Potential

Average long-term practical potential solar energy
output, by world region” (in kWh/kWp/day)

4.51 4.48
4,37 4.33 4.14
3.44
Africa Central & North Asia Oceania Europe &
South America™ America Russia

* Based on national averages from a total 209 countries. Calculated for
utility-scale installations of monofacial modules at optimum tilt. Excl. land
with identifiable physical obstacles but ignoring possible restraints due
to land use regulations.

** Including the Caribbean

Fig. 1.1 Africa leads the world in solar potential. Source Global Solar Atlas/The World Bank via
Statista

fast transformation of the continent (Royo et al., 2022). Public education investment
continues to be a fundamental aspect of this new development agenda. Education that
incorporates understanding of environmental change would contribute to revitalized
economic growth and social advancement, promoting development that prioritizes
people, gender equality, and youth empowerment (Addaney, 2018).

Irrespective of its wealth and emerging prospects for a sustainable future, the
adverse effects of climate change threaten some of the gains that are being made
toward the realisation of the sustainable development goals in the African continent
(Ogwu, 2019; Tumushabe, 2018). As the climate crisis worsens, studies suggest
education as a key strategy for changing people’s attitudes and promoting positive
behavioural practices to adapt to climate change impacts as well as mitigate global
warming (Anderson, 2012; Cordero et al., 2020; Lehtonen et al., 2019; Simpson
etal., 2021). Consequently, various governments, especially in the developed world,
are incorporating education as part of their commitment toward a long-term solution
(Lehtonen et al., 2019).

The aforementioned ‘Project Drawdown’ (2024) includes ‘education and family
planning’ among its 100 most impactful climate solutions. In this context they suggest
that everyone could:
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e Engage with civil society efforts to advance the fundamental human rights of
high-quality, universal education and bodily autonomy (including high-quality
reproductive health care and voluntary family planning) in your community.

e Encourage policymakers and leaders to prioritize funding communities that have
been historically excluded from accessing high-quality education.

e [earn more about how girls’ education and family planning are essential
components of climate adaptation and resilience.

e Expand their knowledge by exploring another Drawdown solution.

Contrarily, while Africa has been developing policies for sustainability, it can
be argued that not enough is being done to address the environmental issues via its
education systems (Franco et al., 2019; Lassge et al., 2009; Ochieng & Koske, 2013).
For this reason, it becomes crucial to examine and capture the practices, perceptions
and prospects for climate change education in Africa (Anderson, 2012). This is
consistent with the agreement reached at COP26 on “Action for Climate Empower-
ment” intended to promote youth engagement, climate education and public partici-
pation (McGhie, 2022). Introducing the subject of climate change within formal and
informal sectors of education is key to building the capacity of current and future
generations to address what has been conceived as the most pressing global issue
(Molthan-Hill et al., 2021; Centeno and Todd, 2020; Lehtonen, Salonen and Cantell,
2019).

Some progress has been made in African states with regards to tackling climate
change, and education provides an immersed opportunity to create awareness for
behavioural change, capacity building to implement effective solutions. The signif-
icance of having policy drives across the continent to promote climate literacy and
climate change education (CCE) is demonstrated in the African Union’s Climate
Change and Resilient Development Strategy and Action Plan (2022-2032). Within
the context of its strategic intervention axes, the need to increase regional climate
change literacy across all levels of formal and informal education curricula was
highlighted by the AU (2022). Three suggested actions are advanced. Namely: (a)
Develop and include climate change literacy curricula for formal education (primary,
secondary and tertiary levels), extending skills and knowledge for responses to
climate change; (b) school girls need to be the focus of gender-sensitive approaches
to education, emphasising attendance and completion of their schooling, and (c)
Develop regional climate change literacy programmes for informal education (e.g.,
civil society and other partnering actors), extending skills and knowledge for
responses to climate change. While it is not out of place to assert that there are some
policy drives across Africa for climate change literacy and education (Apollo &
Mbah, 2021), the gap between policy and practice needs scrutiny. An insight into
existing policies and practices in Africa as they relate to climate change can bring
to light the gaps in educational frameworks intended to support a climate-resilient
future (Simpson et al., 2021). From this, opportunities and future possibilities for
climate change education can be discussed. For policymakers, governments, and
other stakeholders, this would mean creating pathways and implementing effec-
tive strategies to address SDG-13 and its target 3, which underscores the need
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to improve education, awareness-raising and human and institutional capacity on
climate change mitigation, adaptation, impact reduction and early warning.

Despite efforts to achieve the SDGs, most developing countries especially in
Africa have economies that are tied to nature and driven by natural resource exploita-
tion. Climate-induced environmental changes have a significant impact on various
natural systems, including the ecology, agricultural production, water availability,
public health, and energy systems (Loucks, 2021; McMichael, 2001). These impacts
exacerbate the process of desertification and the decline in biodiversity, resulting in
more frequent occurrences of food insecurity. Primary stakeholders such as farmers
closely monitor variations in both temperature and precipitation, in addition to
noting other consequences of climate change. Rural women, who are among the
most impoverished, are the most disadvantaged and vulnerable populations when
it comes to education regarding climate change (Benevolenza & DeRigne, 2019;
Denton, 2002). Both rural and urban entities utilize diverse agro-ecological and
socioeconomic adaptation mechanisms in response.

Undoubtedly, it is imperative to ensure the implementation of climate change
adaptation and mitigation policies. This will be facilitated by a strong foundation
of climate literacy and climate change education (CCE) across Africa. Neverthe-
less, although numerous educational institutions throughout Africa currently provide
opportunities for climate change literacy, the notion suffers from a lack of practicality.
In order to effectively address climate change education across various educational
levels, it is necessary to develop innovative and well-structured frameworks that
focus on climate literacy and bridge the gaps between different generations. Empir-
ical data indicates that the implementation of climate change education in African
Higher Education Institutions (HEIs) is currently limited. Only a limited number of
HEIs provide specialist courses on the subject.

Nevertheless, CCE could also open new opportunities and experiences. The
UN Principles for Responsible Management Education (PRME) working group on
climate change for example was inspired by its African scholars to set up a COIL
(Collaborative Online International Experience) for the next academic year: Students
are travelling the world virtually, ‘landing’ in different countries. The host countries
showcase the climate solutions in their country, but they are also setting one of their
unsolved climate problems for the international students to solve. Working in small
groups of four or five students from diverse countries, these experience international
collaboration and different cultures without causing massive emissions. In addi-
tion, COIL is inclusive offering students from lower socio-economic backgrounds to
participate, including those who might not be able to leave their country due to finan-
cial and/or political constraints. Similarly, the UN PRME working group is offering
free climate literacy training to academics; scholars from many different African
countries have chosen to participate, please visit https://www.unprme.org/events/ to
register for the next training. Another free online training that can be completed
within three weeks is FutureLearn’s ‘Climate Literacy and Action for all’, please
visit https://www.futurelearn.com/courses/climate-literacy-and-action-for-all.
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Leveraging African Indigenous Knowledges for CCE

The incorporation of Indigenous knowledge into education will have significant
implications for climate management. However, the existing educational paradigms
in the continent, which are influenced by colonial legacies and oppression of Indige-
nous knowledge and local realities, are insufficient in providing effective solutions
to the climate-related challenges in the continent. Climate change education is now
considered vital in policy-making circles, since it is acknowledged as an essential
instrument for developing skills and motivating necessary actions (Narksompong &
Limjirakan, 2015; O’Brien et al., 2013).

African CCE strategies must be customised to conform to the lived experiences
of those within the community (Shava & Nkopodi, 2020). To achieve this goal,
CCE strategies must leverage the Indigenous knowledge (IK) of the local commu-
nity. Indigenous Knowledge Systems (IKS) encapsulate the local skills, knowledge,
cultural components and inter-generational traditions that allow indigenes to work
in concert with nature (Ubisi et al., 2019). IKS’s are especially relevant to farming
communities within developing countries where the intergenerational transmission
of knowledge is commonplace (Greenwood & Lindsay, 2019). IKS provide “ground
truth” (Praskievicz, 2022) and may be considered integral to securing sustainable
development in developing countries (Thaman, 2002). A recent systematic review
finds that IKS can shape influential climate change adaptation strategies that are
transferable across regions (Schlingmann et al., 2021). However, scientists need to
exercise restraint and ensure these IKS are not exploited, monetised, or misused
(Latulippe & Klenk, 2020). The exploitation of IKS by non-indigenous scientists
simply reinstates a new brand of colonialism (Chavez & Gavin, 2018). Nevertheless,
embedding IKS within CCE strategies presents exciting opportunities for impactful
knowledge co-creation (Mbah, 2019). In addition, African states have an important
and expanding role in progressing sustainability goals through co-creation activities
(Stein, 2023) that brings to the fore contextual realities.

Since places have distinctive cultures, it follows that CCE strategies should
preserve and protect both place and culture (Ajaps and Mbah, 2022). In the
past, “colonially induced environmental changes altered the ecological conditions
that supported Indigenous peoples’ cultures, health, economies, and political self-
determination” (Whyte, 2017: 154). The “epistemic violence” perpetrated by colonial
forces has been institutionalised through Eurocentric education systems that incul-
cate and indoctrinate Western values and cultures within the developing world. To
remedy this situation, there is a growing movement to decolonise curricula that ulti-
mately serve as vehicles for driving societal change. To this end, the decolonisation
of curricula can be viewed as an evolving process that shrugs off past colonial influ-
ence through the restoration of IKS (Adebisi, 2016). “The foundational intent of
decolonisation is to equip students with “diverse academic learning environments,
curricula and approaches to research within which Indigenous cultures, histories,
and knowledge are embedded” (Waghid & Hibbert, 2018 as cited by Lumadi, 2021:
2).
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Fig. 1.2 A framework for an impactful climate change education in Africa. Source Adapted from
Mbah et al., 2021: 17

Mbah et al. (2021) made the case for an impactful framework of IKS-based climate
change education in contexts such as in Africa. The impact of such a framework
can be embedded in critical, place-based, participatory and holistic approaches as
illustrated in Fig. 1.2.

At the centre of this framework is the realisation that the vast number Indigenous
knowledge holders in the continent can contribute to framing the content and context
of an impactful climate change education, in the spirit of Ubuntu, an ideology of
shared solidarity (Mbah, 2016). The need to actively create spaces for Indigenous
knowledge holders is fitting with their vulnerability to climate change as a result of
their dependence upon, and close relationship, with the environment and its resources
(UN, 2008). Furthermore, Indigenous peoples and their communities have some valid
and tested contributions to make to climate change education, as they have been able
to preserve biodiversity and create some sophisticated food systems over generations
(FAO, 2021). Therefore, in the context of knowledge cocreation, Indigenous knowl-
edge holders can work together with other holders of knowledge such as academics
with Western insights to accentuate a CCE in the continent that is critical of imposed
systems, is relatable to places, promotes collective participation and is holistic.

Structure of the Book

In the next section, we give an overview of the different parts and chapters included
in the book and describe how the authors of this book have expounded on the theme
of CCE in Africa, providing deep insights into different aspects ranging from case
studies to regional and continental premises. The book is divided into four intercon-
nected parts. Part one, consisting of this chapter and Chaps. 2, 3, and 4, introduces
the book and captures some conceptual premises and frameworks relevant to climate
change education in Africa. Part two, covering Chaps. 5, 6,7, 8, 9, and 10, touches on
pedagogical insights, approaches and capabilities for an impactful climate change
education in the continent. Part three, comprising Chaps. 11, 12, 13, 14, and 15,
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advances regional and country case studies. Part four, consisting of Chaps. 16 and
17 concludes the book with insights into prospects for the future. We will now delve
into a glimpse of the remaining chapters.

In Chap. 2, Mbah and Liberty set the scene on why education matters for a
climate-resilient Africa. The authors maintain that education is a cornerstone to
equip individuals with climate literacy and a deeper understanding of climate change.
However, current educational models in the continent which are products of colonial
legacies, and which subjugate Indigenous knowledge and local realities are inad-
equate in contributing effective solutions to the continent’s climate-related crises.
Their chapter asserts that there is a need for a transformative pedagogical shift for
CCE, underpinned by an appropriate framework. The chapter draws on the New
Green Learning Agenda Framework and an education continuum to underscore the
place for learning content and delivery for climate justice to advance place-based,
decolonised, experiential and holistic pedagogies for climate change education in
the continent. It underscores that it is only through the operationalisation of these
approaches for climate justice via education that a climate-resilient future can be
guaranteed in the continent.

Pursuant to the previous chapter, Das and Jan argue in Chap. 3 for the need to
bridge generations using climate change education in early years, primary, secondary,
and tertiary levels in the continent. The authors present innovative and structured
frameworks designed to systematically address climate change education across
diverse educational levels in Africa. Starting with the pre-primary level, the frame-
work incorporates elements such as childhood awareness, nature activities, and
strategic utilization of social media platforms to teach environmental conscious-
ness. Moving through primary and secondary education, emphasis is placed on
integrative teaching methodologies, obstacle identification, and the facilitation of
hands-on experiential learning. The Technical and Vocational Education (TVET)
framework integrates experiential learning and collaborative initiatives with industry
stakeholders. Secondary education underscores interdisciplinary integration and the
introduction of specialized electives. At the post-secondary level, the focus shifts to
academic research, industry partnerships, and active engagement with SDGs. The
chapter concludes by discussing the role of climate change education, advocating for
policy adjustments, increased research initiatives, and sustained efforts. The envi-
sioned outcome is the cultivation of an ecologically conscious generation adept at
navigating the complex challenges raised by climate change in the African context.

Central to climate change education in Africa is the role of Higher Educa-
tion. In Chap. 4 on conceptual premises for climate change adaptation education
in African universities, Mbah, Harman and Molthan-Hill maintain that there is a
pressing need to ensure that climate change mitigation strategies (i.e. strategies to
reduce carbon emissions) and climate change adaptation strategies (i.e. strategies to
circumvent the deleterious effects of climate change) are rolled out across all courses
at African universities. Universities serve as both knowledge hubs and vehicles for
societal change. However, African universities have traditionally adopted a Eurocen-
tric approach to education that delegitimizes Indigenous knowledge and reinforces
colonial narratives. To overcome these historical shortcomings, the chapter maintains
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that African universities must engage with local populations and leverage Indigenous
knowledge systems to co-create place-based climate solutions that provide trans-
formative change for all. In the chapter, the authors call for African universities
to reposition their orientation by reconsidering their conceptualisation of climate
change education. It elucidates on co-creation of climate change adaptation educa-
tion via transformative social learning and the enabling of epistemic plurality and
polycentricity.

In the ensuing Chap. 5, Evans, Eregha and Osuji examine the context of ICT-
enabled climate change education and adaptation in Africa. Despite the importance
of ICT, the authors note that there is limited information available in the literature
about how itis presently and will be used in Africa’s efforts to adapt to climate change.
The chapter highlights that ICT is crucial in addressing the significant challenges
posed by climate change in Africa and can be employed to facilitate the dissemination
of knowledge required for climate change adaptation at the community level. The
authors posit this can be accomplished by raising awareness, providing access to
critical information, and promoting learning and sharing of experiences.

In Chap. 6, exploring further the subject of knowledge dissemination on climate
change, Mbah and Ezegwu provide in-depth insight into educational pedagogies
and approaches needed to foster an effective climate change education (CCE) and
help people develop sustainability and adaptability mindsets in the continent. The
authors argue that this is very crucial, considering the continent is vulnerable to the
adverse effects of climate change and education is recognised as an important tool
for capacity building and mobilising requisite actions against. The chapter contends
climate change education pedagogies in the continent need to be decolonised and
decentred to address context-driven capacity needs of the continent. It also argues
that effective pedagogy for climate change education in Africa should integrate
Indigenous approaches for dealing with localised environmental realities and chal-
lenges. Different perspectives on pedagogies are discussed in the chapter, namely:
behavioural, cognitive, sociocultural, critical, post-structuralist and connectivism
perspectives.

In recognition of international frameworks endorsing climate change (CC) and
disaster risk reduction (DRR), Bang maintains in Chap. 7 that education is pivotal
in enhancing resilience to climate/disaster risks. The chapter explores the depth and
scope to which CC education has been inculcated in Africa’s high-level discourse for
enhanced resilience to climate and disaster risks. By adopting a qualitative research
methodology, the study scrutinised the depth to which the determinants of CC/DRR
education have been inculcated into Africa’s regional platforms (ARP) for DRR. By
applying a Likert scale analysis, the findings fall within the range of “satisfactory” and
“mediocre-poor”. Unarguably, the findings paint a bleak picture of the importance of
CC/DRR education during the Platforms. This evidence provides a compelling argu-
ment for mainstreaming CC/DRR education into high-level discussions to expedite
uptake by African countries for enhanced resilience to climate-related disaster risks.

Tume, Awazi and McKay ascertain in Chap. 8 that gender and CCE in Sub-
Saharan Africa are the missing components in climate change adaptation for an
effective management of natural resources. The authors highlight that rural women,
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for example, who are amongst the poorest, are one of the most marginalized groups
and vulnerable in terms of education about climate change. Given the fast pace
at which the world is changing, rural women must contend with the challenges
faced in the management of natural resources, which are exacerbated by the rising
population and their limited level of education. A major question is how to effectively
improve the education of rural women so that they may be able to adapt to the
effects of climate change in natural resource management? The chapter, therefore,
focuses on the significant role of gender education in climate change adaptation and
effective natural resources management. The authors argue that a gendered approach
that values the capacities, limits and vulnerabilities of rural women is required for
effective management of climate change and accompanying education.

Similar to the subject of gender, Ahmed and Givens delve in Chap. 9 into African
smallholders’ perceptions of climate change, their adaptation techniques, and various
underlying factors that have implications for environmental awareness and educa-
tion. Findings from their research show farmers observe fluctuations in both temper-
ature and rainfall as well as observing other impacts of climate change. In response,
farmers employed various adaptation strategies such as diversification of crops, crops
rotations, planting drought-resistant crops, incorporating livestock into crop produc-
tion, shifting the time of agricultural operations, homestead gardening, increasing
irrigation, engaging in mixed farming, and migration. Various household-related,
farm-related, institutional, and other factors drive local-level adaptation strategies
among farmers. The authors maintain that in order to contribute to the progress on
the SDGs, farmers’ insights and experiences should be included in the dominant
policies and plans, including coordination of education about climate change and
adaptation strategies, to achieve effective adaptation.

Although there is growing recognition for African states to engage their citizenry
in climate change education, there is need to evaluate their capacities to undertake
such a venture. In this regard, Ezegwu and Mbah in Chap. 10 employed Almond and
Powell’s spheres of state capability to discuss factors affecting African countries’
capacity to respond to the demands of youths—particularly with respect to climate
change. Based on the observable state of many African states’ extractive, regulative
and distributive capacities, the authors argue that they have limited capacity to provide
effective climate change education. The chapter recommends the need to explore and
build efficient and capable institutions through the strengthening of democracy and
governance, as well as dealing with corruption and the root causes of diverse conflicts
plaguing the continent. Also, the authors highlight the need to buttress civil service
capacity, empowerment of the citizenry, enacting measures to address the immediate
and long-term engagement of youth for a sustainable future.

In Chap. 11, Ndlovu examines the antecedents of climate change literacy in Africa.
The author asserts that there is a missing link that maps the calamity of climate
change with human activities in the continent on one hand, and remedies to miti-
gate the effects on the other hand. The chapter maintains that this can be traced
back to climate change literacy and conceptualisation of this phenomenon, leading
to compromised climate change mitigation practices in Africa, especially among
the vulnerable communities that bear the bulk of the brunt of this phenomenon.
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Despite many education institutions across Africa now offering climate change
literacy education, the concept remains somewhat abstract, lacking practicability
as many graduates face the harsh realities of securing jobs and earning a living as
opposed to climate change mitigation endeavours. In sum, the chapter focuses on
Africa’s bottom of the pyramid populations and how their views of, and engagement
with climate change literacy may be shaped by their socio-economic realities.

The next set of chapters draw on case studies within the continent. In Chap. 12,
Kopnina, Baranowski, Natunda, Mande, Radovanovic and Gadema argue for an
urgent need to reorient anthropocentric normative framings of sustainability in busi-
ness and management education to ecocentric ontologies and epistemologies within
pedagogical praxes of design and delivery. The chapter draws upon two exam-
ples from university business schools’ sustainability programmes in Africa and The
United Kingdom as comparative cases to illuminate the commonalities and differ-
ences in ontological and epistemological characteristics. Uganda and England are
contextually different, whether it be geography, economy(ies), or how these contexts,
in turn, shape/influence pedagogical approaches and practices in each of those busi-
ness schools. Findings in the chapter show that Education for Sustainable Devel-
opment Goals (ESDGs) increasingly feature within courses across ‘sustainable’
management-centric pedagogies such as ‘sustainable marketing’ and ‘sustainable
supply chain management’. However, these normative framings of sustainability
pedagogies were found to potentially negate the inclusion of ‘deep green’ rooted
concepts, ontologies and epistemologies in business and management education. In
contrast to these normative approaches, the chapter presents and analyses opportu-
nities for critically evaluating sustainability education that centres on biodiversity
through eco-pedagogy and eco-literacy.

In Chap. 13, Borsari highlights global climate change as the major anthropogenic
factor that continues to impact the livelihoods of millions of people, forcing human
displacement and mass migrations. Climate-driven environmental changes amplify
desertification, and biodiversity loss, leading to frequent crop failures and food short-
ages. Industrial agriculture is heavily implicated for exacerbating climate change on
aplanetary scale, with expanding effects on vast, world regions. Yet, farming remains
a primary economic activity and in Africa this is accomplished for providing food for
local communities primarily, through peasant agriculture. Thus, curricula in agroe-
cology can be transformative and have potential for realizing an effective implemen-
tation of climate change education. The assessment study reports about the benefits
that agroecology has for Sierra Leone and from it, a model that could serve local
stakeholders and more in African countries was produced to employ agroecology as
a mean to foster climate change education in all curricula.

In a different country context, Molua, Ndip, Nanfouet, Kambiet, and Etomes
examine in Chap. 14 the indigenization of education for climate management in
Cameroon. The authors underscore the significance of education to farmers as a
crucial measure beyond food security. Farmers need education to remain abreast
of technological innovations that affect agricultural operations. However, farmers
encounter unique obstacles and must receive education and training to be successful.
Indigenizing education and providing information about climate change are emerging
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as means of securing livelihoods, particularly in vulnerable sectors such as tropical
African agriculture. The field study the chapter draws on shows positive percep-
tions about a changing climate, and that farming households are employing local
context-specific coping and adaptive measures. The quantitative analysis of the study
demonstrate that education is significantly positive in influencing farm outcomes.
The generated results are crucial for influencing climate change policy related to
awareness-building, education, and training for optimal adaptation efforts.

The case of Botswana was also brought to the fore in Chap. 15, where Majola,
Ntirase and Velempini uncover challenges and opportunities for climate change
literacy in the country. The depicted findings show that even though there are oppor-
tunities for climate change literacy in Botswana, the challenges play a critical role
in the failures of opportunities for climate change literacy. The paper recommends
that local knowledge can be used for sustaining climate change literacy.

Similarly, in Chap. 16 on prospects and problems that underpin climate change
education in West Africa, Akpabio, Akeju and Duruji address concerns associated
with the uptake of climate change education in the sub-region, drawing on a synthesis
of secondary literature that engage a cross-national comparisons of climate change
education.

The book closes with Chap. 17 on current practices and future directions for
climate change education in African higher education institutions. The authors,
Kambiet and Mbah maintain that CCE can be proposed as a suitable strategy in Africa
partly because of its mitigation and adaptation role. However, evidence suggests that
the adoption of CCE in African Higher Education Institutions (HEIs) remains low.
Few HEIs have specialized courses on the subject, while others have an integrated
approach within related subjects like geography and environmental sciences. This
underscores the necessity to identify the factors behind the slow uptake of CCE across
the continent. Given this premise, the authors explore the nature of the barriers as
well as existing and future opportunities for scaling up climate change education
in the continent’s HEIs. Among other factors, the authors identify resource limita-
tions, institutional barriers, and socio-political challenges as the primary constraints
to CCE uptake in Africa. On the other hand, the increasing climate commitment and
the development of regional climate institutions equally provides a unique oppor-
tunity for capacity building, knowledge exchange and the spread of CCE across
the continent. Moreover, the rapid development of affordable digital communication
and computing has the potential to increase networking and collaborative efforts
between climate change learners and scientists across the region. These prospects
signal a need for regional governments to multiply their efforts towards providing
an environment for the development and uptake of suitable CCE programs.

To put it briefly, the conclusions of this book emphasize the need to operationalize
various strategies for climate literacy and education to achieve climate justice and
a future for the continent that is robust to climate change. Effective pedagogies for
teaching about climate change should incorporate Indigenous and innovative ways
of addressing specific environmental issues and realities. This will necessitate the
development of an environmentally aware generation that can successfully navi-
gate the many issues brought forth by climate change in Africa. The many chapters
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urge African education systems to reorient by rethinking how they conceptualize
climate change education to realize ambitious goals that contribute to a realization
of the SDGs. Through the revamped CCE framework important information will be
accessible, awareness will be increased, and learning and experience sharing will be
encouraged. More crucially, successful management of climate change and related
education necessitates a gendered approach that appreciates the skills, limitations,
and vulnerabilities of rural women. In general, in order to accomplish effective adap-
tation, experiences and insights of local stakeholders should be incorporated into the
prevailing policies and programs, including the coordination of education regarding
climate change and adaptation measures. In sum, increasing the capacity of the
civil service, empowering the populace, while enacting policies to address youth
engagement both now and in the future will all be necessary to achieve sustainable
development for the continent via CCE.
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Chapter 2 ®)
Why Education Matters e
for a Climate-Resilient Africa

Marcellus Forh Mbah @ and Christopher Liberty

Abstract Given the quest for a climate-resilient Africa, education emerges as a
cornerstone in equipping individuals with climate literacy and a deeper understanding
of climate change. However, current educational models on the continent, which
are products of colonial legacies and subjugate Indigenous knowledge and local
realities are inadequate for contributing effective solutions to the continent’s climate-
related crises. There is therefore a need for a transformative pedagogical shift for
climate change education, underpinned by an appropriate framework. We draw on
the New Green Learning Agenda Framework to underscore the urgent need for a
transformational model of education that fosters climate justice in Africa. Central
to this are the crucial roles of place-based, decolonised, experiential, and holistic
pedagogies. It is only through the implementation of these approaches for climate
justice through education that a climate-resilient future can be guaranteed for the
continent.

Keywords Education + Africa - Climate change - Resilience

Introduction

Climate change is one of the most crucial issues facing humanity in the twenty-first
century, impacting all facets of human and natural systems, including ecosystems,
biodiversity, and food security (IPCC, 2023). Africa contributes only 4% of the
world’s greenhouse gas emissions but it bears a disproportionate share of the costs
and hazards associated with climate change, endangering its development opportu-
nities and aspirations (IPCC, 2023; World Bank, 2020). The continent is especially
vulnerable to the effects of climate change due to its high exposure to extreme weather
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events, low capacity for adaptation, and several stressors such as poverty, inequality,
violence, and disease (IPCC, 2023). The 2015 Paris Agreement reiterated a commit-
ment to recognising the crucial role that education can play (Gandhi et al., 2024;
Zheng et al., 2024).

Consensus-building initiatives focused on prevention, reducing carbon emissions,
adaptation, and mitigation measures could be among the significant contributions that
Africa can makes to global climate change action efforts, given the continent’s low
greenhouse gas emissions and high vulnerability to climate change. These contribu-
tions can be amplified by climate change education (Lin & Agyeman, 2020; Sseka-
matte, 2022). Education can plays a pivotal role in enhancing climate literacy and
fostering climate resilience in Africa. According to a study conducted by Afrobarom-
eter, individuals with higher levels of education are significantly more aware of
climate change and its underlying causes. Notably, completing high school increases
the likelihood of climate change literacy by 19% compared to those without formal
schooling (Afrobarometer, 2023). Ssekamatte, (2022) contends that climate change
and sustainability education have profound potential for fostering behavioural shifts
toward pro-sustainability practices. These shifts, he asserts, significantly advance our
collective journey toward a more sustainable global environment. Therefore, formal,
non-formal, and informal education sectors are essential, and investing in comprehen-
sive climate change education is crucial for building and ensuring climate resilience
in Africa.

Africa and Climate Change

The Intergovernmental Panel on Climate Change has identified Africa as the conti-
nent most vulnerable to climate change globally. This is due to complex problems
such as extreme poverty, large segments of the population lacking access to essen-
tial services like water and sanitation, wealth disparities, gender inequality, and
difficulties with governance (Birkmann et al., 2022; Calvin et al., 2023). Climate
change has far-reaching implications for agricultural productivity, particularly in
African countries that heavily rely on agriculture, especially in sub-Saharan Africa
(Bedasa & Deksisa, 2024; Kangama, 2024). African economies are dispropor-
tionately dependent on climate-exposed sectors, with 55-62% of the sub-Saharan
workforce employed in agriculture (Adelekan et al., 2022).

The Notre Dame Global Adaptation Initiative Country Index (ND-GAIN, 2023)
(see Fig. 2.1) illustrates the comparative resilience of countries to climate change
and shows how Africa remains the most vulnerable continent and the least prepared
to tackle climate-related challenges as depicted by Fig. 2.1. The five most vulner-
able countries include Guinea-Bissau and Chad. Among the metrics used in the
indicator is social structures, including the quality of education systems (Serrano-
Candela et al., 2024). This emphasises the importance of education as a key marker
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Fig. 2.1 ND-GAIN (2023) country index. Source Country Index // Notre Dame Global Adaptation
Initiative // University of Notre Dame

for climate resilience in Africa. The fact that the index considers tertiary educa-
tion completion rates as an indicator of climate resilience further underscores the
value of education in ensuring climate resilience in Africa.

Moreover, the economic growth of countries in sub-Saharan Africa is at risk.
Changes in temperature and carbon dioxide emissions have significant negative
implications with amodest increase of 1 °C in temperature leading to a notable decline
of 1.8 % points in economic growth, as highlighted by Rafique et al. (2024). This
sobering reality underscores the urgent need for climate change education to support
sustainable climate action, protect African livelihoods and foster both economic and
climate change resilience on the continent.

Climate change also influences precipitation patterns and variability across Africa,
leading to more extreme rainfall events, floods, and landslides, as well as longer and
more intense dry spells. These changes have significant ramifications for the hydro-
logical cycle, water resource management, agriculture, food security, and disaster
risk reduction (Kusangaya et al., 2021; Ofori et al., 2021). For example, the 2019-
2020 rainy season in East Africa was one of the wettest on record, causing widespread
floods, landslides, crop losses, and outbreaks of diseases such as cholera and malaria
(Gebrechorkos et al., 2023; Wainwright et al., 2021). Conversely, the 2019-2020
rainy season in Southern Africa was one of the driest on record, resulting in severe
drought, water shortages, food insecurity, and power outages (Olivier et al., 2020).
The impacts and risks of climate change are not uniformly distributed across Africa,
as different regions, sectors, and groups face different levels of exposure, sensitivity,
and adaptive capacity (Calvin et al., 2023). Furthermore, Africa’s carbon emissions
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Fig. 2.2 Annual CO, emissions including land-use change, 2022. Source Our world in data
(OurWorldInData.org/co2-and-greenhouse-gas-emissions)

are comparatively low, despite accounting for nearly one-fifth of the world’s popu-
lation (Lin & Agyeman, 2020; Zhu & Wang, 2024). This is due in part to the
continent’s unequal distribution of energy use, as well as lower consumption of
goods and services compared to more developed parts of the globe. Additionally,
Africa’s energy systems have not been industrialised to the extent seen on other
continents, which typically results in higher emissions. Figure 2.2 presents annual
CO, emissions including land-use change, highlighting Africa’s significantly lower
emissions compared to those of other continents. This disparity underscores the
continent’s minimal contribution to global carbon output and sets a precedent for
Africa to serve as a global example of sustainable development. Through enterprises
such as education and training that emphasise climate change resilience, Africa has
a unique opportunity to maintain low-to-zero carbon emissions.

Why is Climate Change Education Important?

Climate change education is crucial for fostering resilience and empowering commu-
nities to adapt to climatic changes. It enhances understanding of sustainable prac-
tices, promotes the adoption of renewable energy, and fosters innovation in low-
emission technologies (UNESCO, n.d.). An important point for climate change
education lies in integrating climate change into educational curricula. Educa-
tion at all levels in Africa—pre-primary, primary, secondary, and higher education
should be reoriented not only towards achieving climate literacy but also towards
climate action and climate justice. This transformation extends beyond curricula
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reform or the mere inclusion of climate change concepts in the existing curriculum,
even though that is an important starting point (Nusche et al., 2024). The process
raises ethical considerations about how we disseminate climate change knowledge
to students in various cultural contexts and what learning objectives we set for
them. Aligning the curriculum, the body of climate change knowledge, and the local
cultural context within a single framework requires a complex integration of diverse
evidence-based theories and cultural practices. Such collective efforts can result in
the development of robust curricula (Eilam, 2024; Khupe et al., 2024). The ultimate
shift calls for a comprehensive transformation of education towards the appropriate
implementation of climate change education.

Effective climate action driven by education requires that citizens possess suffi-
cient critical knowledge and skills to both contribute to climate change manage-
ment and advocate for their governments’ adoption of suitable and just climate
change mitigation measures. This competence plays a pivotal role in promoting
informed decision-making and impactful action towards a climate-resilient Africa
(Apollo & Mbah, 2021; Svarstad, 2021). Furthermore, education can be consid-
ered a key factor in enhancing the continent’s resilience and adaptation to climate
change, as it fosters understanding and encourages actionable measures in commu-
nities. Education can also contribute to climate change mitigation, by promoting
low-carbon lifestyles, technologies, and innovations (Gebrekidan & Gebremedhin,
2024; Léna & Lescarmontier, 2023).

However, the current forms of education, including those related to climate change
and the environment, are largely influenced by Western perspectives and do not reflect
the continent’s diverse Indigenous knowledge and realities. These forms of education
often fail to address the complex and context-specific challenges and opportunities
that climate change poses for Africa, as well as fall short of empowering learners
to take informed and effective action in their local and global contexts (Apollo &
Mbah, 2021; Kwauk & Wyss, 2023). Therefore, while education is indeed crucial for
fostering a climate-resilient continent, it is not just any type of education—It should
be contextually relevant.

Climate Change Literacy as a Stating Point

The first contribution of education to climate resilience is through climate literacy,
which provides learners with accurate and relevant information, enhances their crit-
ical thinking and problem-solving abilities, and fostering their awareness and moti-
vation to address climate issues (Okada & Gray, 2023). Climate literacy, as a critical
instrument in enabling citizens to comprehend and make informed choices regarding
climate change, has the potential to facilitate a trajectory from individual awareness
to collective engagement for a climate-resilient Africa (Hoydis et al., 2023; Kumar
et al., 2023; Pan et al., 2023).

Charbonnier (2023) posits that certain graduate skills including critical and analyt-
ical thinking, are essential in the learning process for adults regarding climate change.
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These skills are necessary to assess the reliability of learning resources. Graduates can
also exercise pro-environmental tendency and educational institutions serve as ideal
spaces for fostering this behaviour (Charbonnier, 2023). Climate literacy also encom-
passes an awareness of and concern about the environment and its associated prob-
lems, as well as the knowledge, skills, and motivation to work towards solutions for
current problems and the prevention of new ones (Molthan-Hill & Winfield, 2023).

However, knowledge alone is not enough. Becken and Coghlan (2024) argue for
regenerative literacy, which incorporates a wide range of ideas and practices related
to sustainability, education, and social change. It is based on the belief that we need
to move beyond simply learning about environmental problems to taking action to
create a more just and sustainable world (Becken & Coghlan, 2024). Regenerative
literacy also embraces cultural and contextual knowledge and practices which are
vital for fostering a climate-resilient continent. According to Afrobarometer (2023),
an average of 58% of respondents across 34 African countries declared they were
familiar with the concept of climate change as shown in Fig. 2.3. Although climate
literacy is a starting point for a climate-resilient Africa, it alone is insufficient. Efforts
to go beyond literacy and a basic understanding of the concept of climate change
should focus on education that ensures a more environmentally engaged citizenry to
strengthen resilience across the continent.

Afrobarometer (2023) survey further demonstrates that groups with lower famil-
iarity with the concept of climate change include rural residents, women, the poor,
the less-educated, people who work in agriculture and those with limited exposure to
news media. Fundamentally, access to education is the strongest predictor of the rate
of climate change literacy. This assertion is highlighted in the African Union’s (AU)
Climate Change and Resilient Development Strategy and Action Plan (2022-2032).
Specifically, the AU (2022) maintains that Africans with post-secondary education
are more likely to have some awareness of climate change.

Making Education Work for Climate Resilience in Africa

Education is widely recognised as a key driver in building climate resilience, as it
enhances awareness, knowledge, skills, and values that enable people to cope with
and adapt to climate change, as well as contribute to mitigation and transformation
efforts (UNESCO, 2017). However, not all forms of education are equally effective or
relevant for addressing the complex and multidimensional nature of the climate crisis.
Literature on how to improve Africa’s climate resilience through education suggests
that educational approaches should be culturally relevant and context-specific, as
climate change poses complex challenges for the continent (Apollo & Mbah, 2021;
Gyimah et al., 2023; Sherpa, 2018).

Mbah and Ezegwu (2024) advance a decolonised approach to climate change and
environmental education that challenges the assumptions and practices of Western
academic research and acknowledges Indigenous epistemologies, ontologies, and
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Fig. 2.3 Climate change awareness / 34 countries / 2019/2021. Source Afrobarometer, Dispatch
No. 615, 2023, p.3

methodologies. They provide examples of how Indigenous researchers and commu-
nities have engaged in decolonising research projects that address their own needs
and aspirations. These include the practices of knowledge co-creation, participa-
tory action research and international partnership. Drawing on the authors’ insights,
education needs to be decolonised and indigenised to enhance climate change aware-
ness. Additionally, education should enable and empower learners and educators to
act in pursuit of climate justice and climate action in ways that are relevant to local
contexts.

In 2023, 70% of 17,000 young people across 166 countries surveyed by UNESCO
expressed concerns about the quality of climate change education (UNESCO, 2023).
The Global Education Monitoring Report indicated that, although 9 in 10 students in
Africareported learning about climate change in school, 27% could not explain it, and
41% could only describe broad principles (UNESCO, 2023). From the same report,
91% of students wanted more comprehensive climate education, particularly empha-
sising practical solutions and local relevance. Many expressed concerns that climate
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change is often taught in a generic manner, without meaningful connections to real-
world solutions (UNESCO, 2023). These findings highlight gaps within the educa-
tion system and underscores the necessity for contextualised interventions, particu-
larly at the curriculum level. The variation in climate change understanding across
African countries suggests the need for targeted educational policies. Moreover, tools
that enhance peer learning, especially among students who already comprehend the
concepts, would foster a deeper understanding of climate change.

The New Green Learning Agenda Framework by Kwauk and Casey (2021)
provides a continuum of educational approaches ranging from conformative to trans-
formative insights. These approaches, especially transformative ones, underpin ideals
of education that can contribute to Africa’s climate resilience.

A New Green Learning Agenda Framework

The New Green Learning Agenda Framework by Kwauk and Casey (2021) presents
a heuristic perspective for reorienting education systems towards climate action
and achieving a green and sustainable future. It outlines three key approaches: (1)
Technical education and training to build skills for green jobs and industries, (2)
Transformative climate change education to empower learners to become agents of
change, and (3) Eco-social-emotional learning to nurture environmentally conscious
and resilient mindsets. Kwauk and Casey (2021) argue that the feasibility of each
approach varies by context; however, all three should be pursued simultaneously to
achieve climate resilience.

In essence, the New Green Learning Agenda Framework underscores the critical
role of education in climate resilience. By equipping individuals with the knowledge,
skills, and mindsets necessary to navigate a changing climate, education becomes
a powerful tool for fostering resilience and driving sustainable development. The
framework provides a continuum of education that aligns with the learning agenda
(Kwauk & Casey, 2021; Lough, 2023). The continuum encompasses conformative,
reformative and transformative practices, where conformative education represents
‘Education as we know it at one end of the spectrum, associated with climate injustice
while ‘Education for climate justice’ sits at the aspirational end, as illustrated in
Fig. 2.4 below:

Education as We Know It & About Climate Change

Starting with Education as we know it, which fails to address climate change and,
as a result is complicit in perpetuating its drivers and unequal impacts (Mallow, n.d.;
Wawersik, 2023), there is need to consider alternative educational models. This form
of education sustains the status quo of a socio-economic system based on exploita-
tion, extraction, consumption, and competition, which are factors that generate and
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Fig. 2.4 Education continuum from education as we know it to education for climate justice. Source
Mlustration by Kwauk, 2022, p. 26

exacerbate social and environmental injustices. It also disregards Africa’s diversity
and complexity by imposing a standardised and homogenised curriculum that does
notreflect the realities, needs, and aspirations of the learners and communities (Eilam,
2024).

The second category, Education about climate change, addresses climate
science but overlooks the social structures that shape people’s experiences of the
climate crisis (Kwauk & Wyss, 2023; Xu & Iyengar, 2023). This approach provides
learners with factual insights into climate change—covering greenhouse gas emis-
sions, global warming, rising sea levels, and biodiversity loss (Calvin et al., 2023).
However, it fails to account for the socioeconomic factors influencing people’s contri-
butions to and experiences of climate change, such as poverty, inequality, colonialism,
and capitalism (Kwauk & Casey, 2021; Xu & Iyengar, 2023). This educational model
also neglects Africa’s cultural diversity and complexity, instead enforcing a universal
and standardised curriculum that does not align with specific needs and aspirations
of the learners and their communities.

Education for Climate Action

The third category in the continuum is Education for Climate Action, which
acknowledges the climate crisis but does not sufficiently address the structures
and systems that enable some individuals or communities to act while others are
constrained (Kwauk & Casey, 2021; Xu & Iyengar, 2023). This form of education
aims to motivate learners to engage in climate change mitigation and adaptation
by equipping them with practical skills such as renewable energy solutions, water
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conservation, disaster risk reduction, and low-carbon lifestyles. However, these solu-
tions are often framed as purely technical and neutral, ignoring their social and polit-
ical dimensions of their implementation and impact (McCowan, 2023). Addition-
ally, this approach of education does not necessarily address systemic barriers—
including poverty, inequality, colonial legacies, and capitalism—that limit some
communities’ capacity to act. These barriers affect the access, availability, afford-
ability, and acceptability of the skills and solutions that are proposed by this form
of education and shape the distribution of the benefits and burdens of climate action
(Hillock, 2024). It also fails to fully acknowledge local knowledge, culture, and
values, treating learners as passive recipients rather than active participants in the
design, delivery, and evaluation of the curricula.

Although Education about climate change and Education for climate action
represent progress, they remain insufficient for achieving climate justice. While they
acknowledge the climate crisis and promote action, they often overlook the deep-
rooted social structures that shape people’s experiences of climate change and their
capacity to respond.

Education for Climate Empowerment

The fourth category, Education for climate empowerment, recognises that struc-
tural barriers impact individuals’ capacity to act. To enhance agency, this approach
identifies and seeks to eliminate the barriers that limit communities’ ability to
engage in climate change. It encompasses programmes that empower marginalised
or underserved communities through the development of life skills, critical thinking,
and agency (Kwauk & Casey, 2021; McGuire, 2023). Education for empowerment
has been implemented in diverse global settings, including rural communities in
Nigeria, secondary schools addressing climate change, and Muslim youth groups in
South Florida. The core objective is to nurture youth leadership and foster skills
and agency necessary for addressing social, economic, and environmental chal-
lenges (Blanchet-Cohen & Brunson, 2014). For learners, this approach enhances
cognitive, socio-emotional, and behavioural outcomes, including increased climate
literacy, critical thinking, creativity, collaboration, communication, and problem-
solving skills (Fields et al., 2023). For educators, it facilitates professional oppor-
tunities, curriculum innovation, and pedagogical transformation. At a societal level,
it contributes to reducing greenhouse gas emissions, promoting green jobs, and
fostering civic engagement and democracy (Hiigel & Davies, 2024; Okada & Gray,
2023).
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Education for Climate Justice

The fifth and final category in the continuum is Education for climate justice,
which addresses the underlying social, political, and economic causes of the climate
crisis and works to transform harmful power structures, systems of oppression and
patterns of discrimination (Ryder, 2024). This is a transformative approach to educa-
tion focusing on the root of climate injustice and working to dismantle oppressive
systems that sustain environmental inequalities (Kwauk & Casey, 2021; Rolleston
et al., 2023). Sakellari (2023) asserts that a strong commitment to climate activism
is intrinsically tied to social justice, suggesting that incorporating climate justice as
a focal point in climate change education can inspire greater engagement and action.

Unlike other approaches, Education for climate justice goes beyond
simply raising awareness, fostering action or empowerment—it actively challenges
the socio-political order and reimagines alternative, sustainable futures. It scrutinises
the root causes of climate vulnerability, including the fossil fuel industry, neolib-
eral economic policies, colonial legacies, patriarchal norms, and racial inequalities
(Adebisi, 2016; Kayira, 2015; Trott et al., 2023).

Rather than treating learners as passive recipients of knowledge, this approach
empowers them to critically engage with climate injustices and participate in collec-
tive action and policy advocacy for climate justice. It fosters skills, attitudes, and
values that support climate activism, community engagement, and the co-creation of
equitable solutions (Harris et al., 2023; Roderick, 2023; Trott et al., 2023). Kwauk and
Casey (2021) argue that this revolutionary and transformative educational approach
is essential for addressing the urgent and multifaceted nature of the climate crisis. At
the highest level of the continuum, Education for climate justice fully embodies
climate justice principles. It not only seeks to mitigate climate change but also aims
to rectify historical injustices and redistribute power, resources, and decision-making
authority to marginalised communities. This approach is especially crucial for Africa,
where communities face disproportionate climate impacts due to colonial legacies,
socio-economic disparities, and a limited access to climate finance. In light of the
urgency to establish climate change education frameworks that promote climate
justice in Africa, we advance a number of pedagogical approaches that align with
transformative climate change education.

Pedagogical Approaches for a Climate Resilient Africa

The New Green Learning Agenda framework, proposed by Kwauk and Casey (2021),
serves as the foundation for five pedagogical strategies that are integral to fostering
climate resilience in Africa. These strategies encompass place-based, decolonised,
experiential, and holistic education approaches. Rather than being isolated, these
pedagogical strategies are interconnected, with each reinforcing and being reinforced
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by the others. They are context-specific and designed to address the unique envi-
ronmental challenges and socio-economic conditions of each region in Africa. By
recognising cultural nuances, values, and local realities, these strategies can enrich the
learning experiences of African students, thereby nurturing a resilient and sustainable
future for the continent.

Place-Based Education (PBE)

This is a pedagogical approach that emphasises the connection between the learning
process and the geographical place in which students are located. PBE underscores
the importance of localised learning, which is deeply rooted in the unique history,
environment, socio-cultural context, economy, literature, art, experiences, and mean-
ings of a given locality—extending beyond the formal school setting. The approach
gained renewed attention during the outbreak of the COVID-19 pandemic, which
caused large-scale school closures and the adoption of alternative learning environ-
ments, including teaching outdoors and from home (Yemini et al., 2023). It under-
scores the value of educational practices that prioritise contextual, experiential, and
community-based learning to foster connections with local cultures, environments,
and challenges (Nichols et al., 2016; Smith & Sobel, 2014).

The PBE model engages the local community and environment as the starting point
for curriculum design. Smith and Sobel (2014) maintain that PBE can help students
develop a deeper connection to their locality and culture, a critical understanding of
the global issues and their local implications, and a sense of responsibility and agency
in promoting environmental and social justice. Some examples of PBE activities for
Climate Change Education in Africa are: (1) Exploring and documenting the local
flora and fauna and their adaptations to climate change, (2) conducting community
surveys and interviews to identify local environmental problems and solutions, and
(3) organising cultural events and exchanges to celebrate and share the Indigenous
knowledge and practices for environmental stewardship (Hiigel & Davies, 2024;
Kassim et al., 2024).

Concerning climate resilience in Africa, place-based education anchors learning
in local realities and experiences, equipping learners with the knowledge and skills
necessary to assess and respond to the impacts of climate change in their communities
(Hiigel & Davies, 2024). This approach, underpinned by The New Green Learning
Agenda Framework (Kwauk & Casey, 2021) empowers learners to actively partic-
ipate in climate resilience-building, fostering a sense of ownership and agency in
tacking environmental challenges. When effectively implemented, PBE can serve as
apowerful tool for promoting climate resilience in Africa. By fostering a comprehen-
sive understanding of local environments and global issues, and by encouraging active
engagement and responsibility, it empowers learners to contribute meaningfully to
climate resilience efforts in their communities.
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Decolonised Education

This approach aims to empower learners to critically analyse and dismantle colo-
nial and neocolonial legacies that have contributed to environmental degradation
and the marginalisation of Indigenous African epistemologies and cultural prac-
tices (Fanon, 1967a, 1967b). Decolonised education integrates Indigenous ways of
knowing that respects and incorporates the cultural backgrounds of students into the
learning process, with a particular focus on Indigenous knowledge systems and prac-
tices. It equips learners with the tools to assess and challenge prevailing narratives and
practices that have historically undermined African knowledge systems and exacer-
bated ecological decline. The process goes beyond analysing curriculum materials
and developing a decolonisation model for education (Adebisi, 2016; Khupe et al.,
2024; Olstead & Chattopadhyay, 2024; Stein, 2019). It also fosters the reclamation
and affirmation of African identities, agency, and creativity, nurturing a positive self-
concept and resilience against internalised subjugation. For instance, educational
activities within this framework include: (1) Critically analysing and deconstructing
media and curriculum content that portray Africa in a biased manner, (2) documen-
tating African contributions to environmental and social justice, and (3) expressing
independent narratives and visions for a sustainable future through artistic and media
channels (Neag et al., 2021). Moreover, the decolonisation of education offers a
potent counter-narrative to the dominant knowledge paradigms that are deeply-rooted
in Euro-American educational traditions (Smith, 2021). By engaging with Indige-
nous communities and their deep-rooted connection to the land and natural world,
learners can gain invaluable insights and practices that promote ecological balance
and sustainability. This approach not only facilitates the preservation of Indigenous
knowledge pertinent to climate change mitigation and adaptation but also advocates
for the rights and aspirations of Indigenous peoples, their languages, cultures, and
traditions.

In essence, decolonised education embodies dynamic, experiential, holistic, and
relational forms of knowledge that function as tools of resistance. These forms
of knowledge are crucial in the decolonisation of climate change education and
the empowerment of African communities. By fostering an educational ethos that
values and integrates these diverse epistemologies, we can cultivate a generation of
learners equipped to navigate and address the complexities of climate change, thereby
contributing to the creation of a more resilient and equitable society. This vision aligns
with the transformative goals highlighted in The New Green Learning Agenda Frame-
work, which advocates for pedagogical models that drive both technical and social
transformation (Eilam, 2024; Fricker, 2007; Kwauk & Casey, 2021).
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Experiential Education

This is a pedagogical approach that promotes learning through first-hand, direct
engagement and reflection to facilitate a deeper understanding of the subject matter
(Adusuetal., 2023; Marx, 2023). This approach enables learners to acquire and apply
practical knowledge and skills that are essential for coping with and contributing to
climate change mitigation and adaptation. It also fosters attitudes and values such as
empathy, solidarity, and citizenship.

Some examples of experiential education activities for Climate Change Educa-
tion in Africa include: (1) Conducting experiments and observations to understand
the scientific principles behind climate change, (2) engaging in service-learning and
community-based projects to address local environmental challenges, and (3) devel-
oping and implementing action plans and campaigns to raise awareness and advocate
for policy and behavioural changes (Kolb, 1984). Experiential learning is based on
the principle that people learn best through experience. Kolb’s (1984) experiential
learning model outlines four key stages in the learning cycle: concrete experience,
reflective observation, abstract conceptualisation, and active experimentation. The
approach presents a typology of individual learning styles, which are based on the
preferences and strengths of learners in different stages of the learning cycle.

A study by Adusu et al. (2023) on climate perceptions in Sunyani, Ghana, high-
lights the gap between scientific knowledge and local experiences of climate change.
The residents, despite lacking scientific expertise, recognise the signs of climate
change through their lived experiences. The study reinforces the need for experiential
learning models that integrate local knowledge with scientific evidence to enhance
climate change adaptation and mitigation strategies.

The integration of experiential education within The New Green Learning Agenda
Framework is essential for building climate resilience. By combining hands-on
learning experiences with a deep understanding of environmental challenges, educa-
tion can empower individuals and communities to drive sustainable and equitable
solutions. This approach not only equips learners with the necessary technical skills
but also instils the values and attitudes needed to navigate the complexities of climate
change, making education a cornerstone of a climate-resilient African society.

Holistic Education

As conceptualised by Miller (2000), holistic education represents a transformative,
postmodern, ecological, and spiritual pedagogical approach that addresses global
environmental challenges. It is grounded in the principles of balance, inclusion, and
connectedness and challenges the fragmented, reductionist assumptions of main-
stream education (Miller, 2019). This educational philosophy seeks to reshape human
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relationships with one another and the natural world, fostering a collective conscious-
ness essential for tackling climate change and environmental challenges (Miseliu-
naite et al., 2022; Rudge, 2021). Holistic education is vital for fostering a climate-
resilient Africa, as it stresses the interconnectedness between humans and their
environment, both living and non-living. It aims to cultivate a sense of collective
responsibility that is essential for addressing climate change’s complex challenges
(Hare, 2006; UNESCO, 2016). This approach also advocates for the integration of
all effective solutions, be they scientific advancements or Indigenous knowledge
systems, to facilitate climate change adaptation or mitigation (Jiri et al., 2015; Mbah
et al., 2021). Holistic education is not merely an academic concept but a practical
framework for societal transformation. Through this perspective, education becomes
a crucial tool for climate action empowering individuals and communities to adopt
proactive environmental practices.

Conclusion

Evidence indicates climate change is having a devasting impact across Africa. The
critical role of education in fostering a climate-resilient continent cannot be over-
stated. It is through education that climate literacy is cultivated, enabling individuals
to become more informed about climate change and its far-reaching consequences.
The knowledge and skills imparted through education are fundamental for mean-
ingful climate action and essential for advocating for fair and effective climate
change adaptation and mitigation policies. However, current educational models,
including those associated with climate change education in Africa are largely shaped
by Western narratives and fail to incorporate the continent’s diverse Indigenous
knowledge systems and local realities. Western-centric education models are inad-
equate for addressing the unique challenges and opportunities that climate change
presents in Africa. Moreover, they fail to equip learners with the necessary tools to
drive sustainable solutions within their own communities. To secure Africa’s future in
light of climate change, education must demonstrate relevance by aligning with local
contexts and needs. Specifically, climate change education must be context-sensitive,
decolonised, experiential, and holistic. This necessitates a shift from climate change
education as we currently know it towards a transformational model that actively
promotes climate justice.
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Chapter 3 ®)
Bridging Generations Using Climate e
Change Education in African Early

Years to Tertiary Levels

Bhagwan Das® and Tony Jan

Abstract This chapter offers an overview of climate change education strategies
across four distinct educational stages in Africa, focusing on the proposed frame-
works tailored for each level. Rather than analysing the current state of climate change
teaching, it introduces innovative approaches designed to enhance educational prac-
tices and outcomes. These frameworks were developed to provide adaptable solutions
that can be customized to meet the specific needs of different educational contexts
within the continent. The Pre-Primary Education framework encompasses child-
hood awareness, nature activities, environmental stewardship, social media show-
case, behaviour impact, and attitude shifts. Primary schools prioritize integrative
methods, cohesive teaching blueprints, hurdle addressing, educator development,
and hands-on guidance. At the post-secondary level, the framework emphasizes
the importance of academic research, specialized courses, climate research labs,
industry project collaborations, and active engagement in Sustainable Development
Goals (SDGs) and Technical Societies such as Institute of Electrical and Electronics
Engineers (IEEE). The framework within Technical and Vocational Education and
Training (TVET) institutions encompasses the integration of syllabus incorpora-
tion, experiential education, cross-disciplinary methodology, industrial collabora-
tions, pedagogical enhancement, climate-adaptive competencies, stimulating innova-
tions, assessment and oversight, international collaboration, and vocational counsel.
Secondary schools emphasize the integration of different disciplines, specialized
elective courses, discussions about the benefits, evaluation of the impact of electives,
functionality of extracurricular activities, and outstanding achievements. The conclu-
sion emphasizes the crucial significance of climate change education at all levels,
with future directions focusing on policy modifications, research, and continuous
endeavours. Suggestions involve integrating visual aids, such as charts and graphs,
to demonstrate the progress of climate change education programs and measures
such as school acceptance rates, student engagement, and influence on awareness.
This framework offers customized strategies for each educational level with the
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goal of developing an ecologically aware generation capable of tackling the intricate
challenges of climate change in Africa.

Keywords Climate education - Cross-disciplinary climate curricula *
Eco-conscious learning models - Innovative pedagogical practices * Sustainable
development engagement

Introduction

The devastating effects of climate change on our planet’s ecosystems, communities,
and economy make it one of the most critical environmental challenges that we face
today. The global community is hindered in its ability to address and mitigate the
effects of climate change due to a serious lack of climate education at all levels,
despite the undeniable importance of this issue.

The global climate change vulnerability dilemma requires a comprehensive
answer. The global community recognizes the gravity of this issue and offers several
climate change mitigation plans (Seddon, 2021). Globally, the adoption of renewable
energy sources is crucial. Renewable energy sources such as solar and wind power
may dramatically reduce greenhouse gas emissions (Gielen, 2019). Solar and wind
energy constitute a large share of the 2800 gigawatts of worldwide renewable energy
capacity as of 2023 (Luo, 2022). This shift further reduces climate change, improves
energy security, and fosters sustainable development.

Climate change education empowers individuals and communities to actively
create resilience (Bell, 2024). We can build a global community that can handle
climate change by incorporating climate change education into the curriculum
and by raising awareness at all levels. However, educational institutions segre-
gate disciplines, which makes it difficult to appreciate the interconnectedness of
climate change. Education regarding climate change involves learning in the face
of danger, uncertainty, and rapid change. The current global scenario is unprece-
dented (Geneva, 2013). We cannot guarantee young people a steady environment
in their lifetime, so how do we teach? How can pupils engage in and study in an
uncertain future? These questions are relevant to educators worldwide. The good
news is that global public awareness of climate change action has grown in recent
years. Climate change education can address and develop effective solutions. The
program teaches students about climate change, prepares them for their effects, and
encourages them to choose sustainable lives (Nepras, 2022). Climate change and
climate change education are global issues that may be included in the curriculum
to teach local lessons and broaden climate change mitigation mindset. Learning how
to deal with climate change is greater than climate change literacy (Kuthe, 2020).
Policymakers, educators, communities, and stakeholders must collaborate to create
and implement comprehensive, accessible, and current climate education programs
that empower people to understand, confront, and adapt to climate change.
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The major focus of this chapter is the complex issue that hinders the effective-
ness of climate education, specifically when it comes to teaching climate change at
different educational levels ranging from early years to university education. The
issue at hand involves insufficient incorporation of the curriculum, lack of teacher
readiness, use of methodology that is not suitable for the children’s age, and a
failure to adopt interdisciplinary methods. These factors impede students’ ability
to build a complete knowledge of climate change. Climate change education is a
frequently overlooked yet potent approach for mitigating vulnerability to climate
change (Ngcamu, 2023). Providing education to people at all stages of development,
from early childhood to higher education, is crucial for constructing a strong and
knowledgeable society. In Africa, where susceptibility to climate change is conspic-
uous, primary strategies encompass afforestation, reforestation, and climate-smart
agriculture (Belay, 2023). Efforts such as Ethiopia’s tree-planting efforts effectively
address deforestation, save biodiversity, and provide valuable ecosystem services
(Beyene, 2023). Climate-smart agriculture, as demonstrated by successful initiatives
in Kenya and Rwanda, guarantees food security using sustainable methods (Johnson,
2024). The inclusion of climate change education in the curriculum, particularly in
vulnerable places such as the Sahel and Horn of Africa, empowers the younger
generations (Apollo, 2021). Evidence indicates that students are becoming more
aware of and embracing sustainable activities, while higher education institutions are
actively contributing to research to facilitate successful adaptation to climate change.
Aleixo (2021) stated that public awareness campaigns and community-based educa-
tion initiatives in places such as sub-Saharan Africa contribute to the development of
local resilience by providing knowledge on sustainable practices, water conservation,
and disaster preparedness.

The book chapter includes a range of methods and exercises for instructing
students on climate change in the early years and primary, secondary, and higher
education in Africa. The initial section of the chapter examines climate change within
the context of African countries and its significance in relation to global climate
change efforts. The subsequent section examines the educational environment in
African nations and the prevalent obstacles to integrating climate change educa-
tion. Furthermore, this chapter examines the strategies and exercises for instructing
students on climate change in the early years of primary, secondary, and higher
education in Africa. In conclusion, we look ahead with optimism, summarizing the
crucial findings and valuable insights that have emerged regarding the progression of
climate change education at every educational level throughout Africa. This section
not only highlights the major strides we have made but also lays out a roadmap for
the research and practical steps we will take next in our journey to enhance climate
education.
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Climate Change from African Perspective in 2023

Environmental concerns in Africa and their worldwide ramifications have been exten-
sively examined in Hopper’s (2017) study. Although there have been significant
advancements in political stability and economic growth, tribal regions character-
ized by low levels of education and high poverty rates continue to depend primarily
on hunting and gathering basic plants for subsistence. Primary environmental issues
include deforestation, which results in soil erosion, climate change, and reduced
fertility. The increase in air pollution is attributed to industrial operations and the
use of traditional cooking techniques, whereas water pollution is caused by the inap-
propriate disposal of solid waste and human waste, leading to a decline in the avail-
ability of clean water (Singh, 2017). The continent’s primary energy source, wood,
contributes to deforestation and ecological imbalance. The considerable biodiversity
loss is mostly caused by unregulated hunting and land clearance. The environmental
risks associated with oil extraction and transportation contribute to this problem
(Zbieg, 2022). Climate change education is a crucial factor that is intertwined with
other environmental challenges in Africa, highlighting the difficulties faced by the
continent. Inadequate knowledge and understanding of climate change exacerbates
existing issues and hinders the implementation of effective measures to mitigate their
impacts and adapt to their consequences (Ahmad, 2022).

Educational Structure in Africa

The educational systems in African nations exhibit significant variations owing to
the continent’s heterogeneous cultures, historical backgrounds, and varying degrees
of economic advancement. Nevertheless, several African nations encounter shared
patterns and obstacles in education. Over the last 20 years, there have been significant
advancements in educational opportunities in Africa. However, the development is
inadequate when considering the initial disadvantageous situation (Bashir, 2018).
Approximately 30 million children are not enrolled in school, and this number
continues to increase as a result of rapid population expansion. The educational
pyramid in Africa has a substantial foundation at the elementary level (79%), a
limited middle portion at the secondary level (50%), and a minimum upper section
at the tertiary level (7%) (You, 2014). Although there has been a general rise in
numbers, there are notable discrepancies, dysfunctions, and inefficiencies among
the different subsectors. Figure 3.1 illustrates the educational framework of Africa.

Despite their relevance, pre-primary, technical, vocational, and non-formal educa-
tion are undeveloped. Education and training systems have low teaching and learning
quality, inequality, and exclusion at all levels (Harber, 2017). Segmented sub-sector
development and a lack of connection with the economic and social sectors are major
issues. The Continental Education Strategy (CES) integrates subsectors to create a
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holistic system that addresses the knowledge, skills, and values needed to meet socio-
economic demands (Union, 2015). This approach trains African ministries to create,
develop, and implement policies (Juma, 2023). Making national human resource
development a priority with large and sustained investment requires aligning educa-
tion and training policies with the economic and social sectors. Continued capacita-
tion, policy articulation, and TVET, adult and tertiary education are priorities. The
word “education and training” purposely encompasses both meanings as education
goes beyond schooling. TVET underscores cross-cutting skills from basic to higher
education in official, informal, and informal training. Governments must establish
a comprehensive education system for preschool, primary, secondary, and higher
education (Juma, 2023). Coherence must be monitored to promote national and
regional cohesiveness.

Key Challenges Identified in the Educational Structure
of Africa

African education faces several obstacles at all levels. Pre-primary education
enrolment in sub-Saharan Africa is low due to policy and investment neglect,
inequities, and poor management (Harber, 2017). Primary education has quality,
equity, learning outcomes, and sustainability difficulties due to its high out-of-school
population. TVET faces poor priorities, gender inequalities, costs, and integration
issues. Secondary education faces opportunities, quality, and employability issues
(Oketch, 2023). Low enrolment, quality standards, and capacity restrictions plague
tertiary education, especially in aging faculty (Halabieh, 2022). Even though gender
balance and downgraded groups are prioritized, informal and non-formal education
is underfunded, has high illiteracy rates, and lacks quality statistics (Fomba, 2023).
Addressing these difficulties demands extensive legislative changes, more invest-
ment, and a focus on enhancing access and quality across the African educational
spectrum.

Bedeke examines how vulnerability to climate change is created on the continent
through intricate and interconnected socioeconomic, political, and environmental
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processes (Bedeke, 2023). These processes contribute to the development of social
vulnerability and the resulting risk of climate change (Khine, 2023; Trisos et al.,
2020). According to (Trisos, 2020) reveals that a significant 95% of agricultural land
in Africa depends on rainfall for irrigation, while the economies of the region are
disproportionately dependent on sectors that are vulnerable to climate change. Specif-
ically, 55-62% of the workforce in sub-Saharan Africais involved in agriculture. This
interdependence leads to an increased susceptibility to severe occurrences, resulting
in decreased agricultural production and wider repercussions on the economic well-
being of small-scale farmers (Oluwatimilehin, 2023). Furthermore, impoverished
and female-led families in rural Africa are particularly susceptible to increased risk
from climate-related hazards. In urban regions where informal settlements lack essen-
tial amenities, susceptibility is heightened for significant portions of the population,
particularly women, children, and the elderly (Oluwatimilehin, 2023). Hence, vulner-
ability plays a crucial role in the amplification of climate change risk in Africa, and
mitigating vulnerability appears to be an urgent and efficient approach to reducing
risk. According to the Intergovernmental Panel on Climate Change (IPCC)’s a “high
level of confidence is identified as the region most susceptible to climate change on a
global scale. This vulnerability is exacerbated by a combination of factors, including
widespread poverty, the limited availability of crucial services such as water and
sanitation, disparities in wealth and gender, and governance problems (Birkmann
et al., 2022). Climate education may play a crucial role in tackling these difficulties,
increasing awareness, and promoting comprehension to reduce the effects of climate
change on susceptible African communities.

African Education System Overview for Climate Change
Education

African education has progressed and struggles with climate change educa-
tion (Apollo, 2021). Therefore, it is crucial to provide age-appropriate environ-
mental themes to promote sustainable habits. Climate change teaching in pre-
primary curricula is hindered by policy implementation, infrastructure, and resource
constraints (Kwauk, 2020). Primary education has made strides to increase access
to and environmental knowledge. However, well-trained instructors and suitable
teaching materials are needed to standardize and comprehensively teach about
climate change (Torto, 2022). Interdisciplinary learning is becoming increasingly
important in secondary education to combat climate change. Equality, gender-specific
hurdles, and the need to explicitly address climate change in the curriculum are chal-
lenges (Hung, 2022). Tertiary schools integrate climate change courses into numerous
fields to provide a comprehensive understanding of environmental issues. However,
climate solution research and innovation are required (Mukwawaya, 2022). Tech-
nical and vocational training (TVET) may include climate resilience skills in prac-
tical training programs to meet the shifting job market demands. TVET’s low priority
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of TVET in some places makes it difficult to provide climate change education to
this vital industry (Yiga, 2022). While progress is obvious, more needs to be done
to address inequities, improve teacher preparation, and standardize, include, and
comprehensively teach climate change education at all levels of African education.

Common Challenges Faced by the Educational Systems
in Africa in Incorporating Climate Change Education

The incorporation of climate change education across many educational levels in the
African system has encountered a range of shared obstacles, resulting in discrep-
ancies in environmental consciousness and readiness. An important barrier is the
lack of knowledge and instruction among educators, especially in early childhood
and elementary school, which prevents the successful integration of climate-change
education. Furthermore, the lack of uniformity in incorporating climate change
subjects into official curricula at all educational levels has led to inconsistent compre-
hension among pupils. Limited financial and infrastructural resources present chal-
lenges that impact the development of comprehensive environmental education
programs. The unequal distribution of environmental information is influenced by
educational differences, particularly in rural regions (Maswabi, 2022). The segre-
gation of academic fields within the educational system hinders the progress of
a multidisciplinary approach to climate-change education, resulting in fragmented
comprehension. Insufficient community participation and a lack of global collab-
oration impede the dissemination of best practices and availability of up-to-date
research on climate change. The integration of climate resilience skills into practical
training in technical and vocational education and training (TVET) is hindered by
lower prioritization, which poses obstacles (McGrath, 2023). To tackle these diffi-
culties, it is necessary for politicians, educators, and communities to work together
to prioritize climate change education, allocate resources, improve teacher training,
and encourage multidisciplinary methods at all levels of education in Africa.

Our investigation highlights the pressing need to tackle climate change at all
levels of society due to the increasing risks to biodiversity and socio-economic conse-
quences. To overcome these difficulties, we began a transformational journey towards
achieving sustainable education within our suggested framework. Our primary contri-
bution to this intellectual journey is the development of a forward-thinking approach
to education that effectively incorporates climate change into educational institu-
tions. These suggested frameworks have a wide scope that covers the entire educa-
tional continuum, including Pre-Primary, Secondary, Technical and Vocational, and
Tertiary Education Systems. Our endeavour goes beyond simply adding climate
change to the curriculum; instead, it aims for a comprehensive transformation in the
way education is structured, emphasizing environmental awareness and adaptability
as fundamental principles. This chapter aims to initiate a transformation by creating
a complex and flexible educational framework that not only recognizes the climate
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crisis but also prepares a generation to effectively navigate the intricacies of our
changing environment.

Proposed Framework that Incorporating Climate Change
in Pre-Primary Education System of Africa

Teaching about climate change in Africa’s pre-primary education system is a way
to raise children who care about the environment and understand how to live
sustainably. Early education shapes a child’s view of the world; therefore, starting
with pre-primary education is smart for building a sense of responsibility toward
the environment. Since Africa faces unique environmental challenges, introducing
climate change ideas at this early stage not only gives children knowledge but
also encourages a strong commitment to protecting Africa’s diverse ecosystems
and resilience in the face of environmental changes (Rooney, 2022). This approach
shows a proactive effort to weave environmental awareness into Africa’s education
system, setting the stage for a future generation to actively take part in caring for the
climate. Figure 3.2 presents the proposed framework for climate change in Africa’s
pre-primary education system (Fig. 3.3).

In the quest to forge a pioneering framework for embedding climate change
education within Africa’s pre-primary education system, several key factors have
emerged as fundamental building blocks. Childhood awareness, as a cornerstone,
recognizes the early formative years as a critical period for shaping a child’s world-
view. Grounded in research findings such as those by UNESCO, which underscore
the importance of early childhood education in shaping lifelong attitudes, this frame-
work places a paramount focus on age-appropriate activities (Shanahan, 2022). These
activities, encompassing engaging in storytelling, nature walks, and hands-on expe-
riences, aim to attain an early understanding of climate change and provide children

CHIMBEE! L geaimsrssomse somstmm om0 . . i
Changein Climate Mitigation using Proposed Framework |
Africa

: 1 — |
| Early " Age- children’s positive LI
" Environmental N N
— Control f—| Childhood |—* {—*| appropriate || awareness, |—*| changesin
Awareness R ¢ . ¥
Development activitie behaviour behaviour |1
T

1
| Qg mgrmgpy g ¢ g g —— , g g g N g g ——t
3 ) L ) 1

’ Planning and Design Strategies ‘

Existing

Practices T I I
Pre- Primary Curricula in African Government | Long Term Objectives
African Countries policies | based on UN SDGs

——+| Other Factors
Climate Adaptation in African Countries

Fig. 3.2 Proposed framework for climate change in pre-primary education system in Africa
behaviour




3 Bridging Generations Using Climate Change Education in African ... 49

Fig. 3.3 Factors shaping the ]
climate education framework Childhood
for Africa’s little learners Awareness

Attitude Shifts

Behaviour
Impact

Social Media
Showcase

with a solid foundation for environmental awareness. The framework seeks to capi-
talize on this early awareness to nurture a generation that not only comprehends
the challenges of climate change, but is also equipped to actively participate in
sustainable practices.

Natural activities stand as a pivotal factor within the framework, leveraging the
immersive potential of the natural environment to deepen children’s connection with
nature. Research highlighted in studies published in the International Journal of
Education and Technology demonstrates the positive impact of nature-based learning
on the development of cognitive and motor skills (Jiang, 2023). Successful pilot
programs in African countries, including Kenya and Nigeria, have incorporated
nature-based activities, demonstrating a positive correlation between such initia-
tives and heightened environmental awareness among children (Rosenstock, 2019).
By integrating these activities, the framework seeks to provide tangible real-world
experiences that foster genuine appreciation for the environment, setting the stage
for environmentally responsible attitudes and actions. Environmental stewardship,
as an integral factor, recognizes the emotional dimension of sustainability. Studies,
including those published in the Journal of Environmental Psychology, emphasize the
role of emotional engagement in driving pro-environmental attitudes and behaviours
(Halpenny, 2010). The framework deliberately promotes affection for nature from an
early age, understanding that a positive emotional connection to the environment is
essential for nurturing a sense of responsibility. By instilling this emotional connec-
tion, the framework seeks to go beyond imparting knowledge to inspire a profound
and enduring commitment to environmental stewardship among young learners.

The framework embraces the power of social media as a dynamic tool to showcase
successful examples and build a community dedicated to advancing climate educa-
tion in Africa. Real-world initiatives such as the #ClimateEd hashtag on Twitter (now
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X) serve as vibrant hubs for educators to share resources and success stories. By inte-
grating social media showcases, the framework aims to create a collaborative space
that amplifies the impact of climate education initiatives and inspires widespread
adoption. By leveraging platforms such as Instagram, Facebook, and Twitter (now
X), the framework seeks to reach a broader audience, fostering a global network of
educators, parents, and policymakers committed to climate education in Africa.

Behavioural impacts and attitude shifts represent the ultimate goals of the frame-
work. Drawing on research findings, such as in (Liu, 2024) which highlight the poten-
tial for early environmental education to positively influence long-term behaviour,
the framework incorporates assessment tools to measure changes in children’s envi-
ronmental attitudes and actions over time. The framework seeks to quantify the
effectiveness of its strategies, aiming to produce measurable shifts in behaviour and
attitudes that endure beyond the pre-primary years. The framework integrates the
concept of gaming and interactive activities to make climate education enjoyable and
effective. Research, such as that published in the Journal of Educational Computing
Research, supports the efficacy of gamified learning in engaging young minds (Nand,
2019). By incorporating climate-themed games, apps, and interactive simulations,
the framework seeks to leverage the natural affinity that children have for technology
and play, thereby transforming climate education into an interactive and enjoyable
experience. This approach aligns with the evolving landscape of education, recog-
nizing that gamified learning can be a powerful tool for imparting knowledge and
fostering a positive attitude toward climate change.

Overall, the development of a novel framework for integrating climate change
education into Africa’s pre-primary education system is a multifaceted endeavour.
Childhood awareness, nature activities, environmental stewardship, social media
showcase, behaviour impact, and attitude shifts collectively form a comprehensive
strategy designed to shape a generation that is not only informed about climate change
but is also deeply committed to sustainable practices. The incorporation of gaming
and interactive activities adds a dynamic and enjoyable dimension to the framework,
catering to the evolving educational preferences of young learners today. Through
these interconnected factors, the novel framework aspires to create a sustainable and
environmentally conscious foundation for future African generations.

Proposed Framework to Integrates Climate Change
in the Primary Education System of Africa

Empowering African primary schools to tackle climate change, our innovative plan
integrates lessons, creative activities, and practical projects. By seamlessly weaving
climate change into everyday subjects and introducing hands-on experiences, such as
garden projects, we aim to raise a strong environmental connection among students.
Despite these challenges, our plan advocates solutions such as dedicated budgets,
teacher training, and flexible schedules, with a focus on starting small and engaging
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Fig. 3.4 Proposed framework for primary education in climate change for Africa

local communities, as presented in Fig. 3.4. With a curated set of resources and project
ideas, our plan envisions making climate change education an intrinsic part of every
child’s learning journey and nurturing a generation ready to face the challenges of a
changing climate. Figure 3.4 presents Africa’s novel primary education framework
in the face of climate change.

Creating a new method of teaching about climate change in African primary
schools is a significant task. However, we have got a plan that covers all important
things. First, we wanted to mix lessons on climate change into regular subjects. In
this way, children learn about it from different angles, making it a part of their overall
understanding. We believe that this will help them feel a strong connection to the
environment and want to take care of it. It is also important to use cool activities and
projects in classrooms. Imagine students working on a garden project where they
get their hands dirty, plant things, and learn about nature. We want to learn about
climate change creativity and fun, so we could include it in literature classes and
explore themes in stories and poems. We believe that this will make the learning
experience more engaging with children. However, there are several challenges.
Some schools might not have sufficient books or materials to teach about climate
change, and teachers might need more training in this area. Time constraints and other
subjects competing for attention can also be challenging. To address these issues, we
suggest creating budgets for climate education, providing regular teacher training,
and making school schedules more flexible. We know that teachers might need help
to navigate all this. Therefore, we suggest that they start small, slightly integrating
climate change topics. We also encourage them to collaborate with local environ-
mental groups for their support and resources. It is all about getting involved in the
community. Because we wanted to make things easy, we gathered many resources
and tips for teachers. They can find free materials and interactive tools online to make
teaching about climate change interesting. Our plan also recommends some changes
in national education policies to ensure that schools keep supporting climate educa-
tion in the long run. To show how our plan works, we included some cool projects
for students. Imagine children doing energy audits, reducing waste, and planting
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trees These projects not only help them understand what they have learned in class,
but also make them feel like they are making a real difference in the environment.
In summary, our plan proposed making climate change education a natural part of
children’s learning. We hope that it empowers teachers to guide their students toward
becoming a generation that cares about the environment and is ready to take on the
challenges of a changing climate. The proposed framework was developed using
important factors, as shown in Fig. 3.5.

We are working on different plans in association with different organizations,
such as The Institute of Electrical and Electronics Engineers (IEEE) Climate Task
Force to teach children in Africa about climate change. In our comprehensive plan
to advance climate change education across various educational levels in Africa, we
actively engage in a series of initiatives aimed at integrating climate change lessons
into a diverse range of subjects, including science and geography, to provide a holistic
understanding of environmental issues. Some of the current activities with different
organizations are as follows:

e Cross-disciplinary teaching approaches that incorporate climate change themes
into core academic subjects. This integration is designed to ensure that students
from their early years to tertiary education receive rounded exposure to climate
change impacts and solutions.
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e We conducted workshops and field activities that allowed students to actively
experience and interact with their environment. This approach helps in cementing
practical knowledge and fostering a deeper connection with local ecosystems.

e A key component of our strategy was the development of educators through
specialized training sessions. These sessions equip teachers with the necessary
tools and knowledge to effectively deliver climate-change curricula.

Moreover, we plan on some of our future plans, structured as follows:

e We plan to broaden our educational approach by incorporating more extensive
climate action knowledge into the curricula. This will include updated scientific
data and case studies that highlight successful climate-action initiatives.

e Recognizing the importance of community involvement, future efforts will focus
on engaging local communities through educational seminars and participatory
projects that emphasize the practical aspects of climate adaptation and mitigation.

While we do not currently have a specific link to provide, we encourage educa-
tional stakeholders and interested parties to connect with our ongoing projects
through collaborations and partnerships that can be facilitated by contacting our
educational coordination teams directly at our respective institutions. In South Africa,
they tried it, including climate change, not only in science but also in math and
social studies (Overland, 2022). It made students see how everything was connected,
improving their understanding, as reported in a previous study. To make things orga-
nized and easy for teachers, we created detailed plans called Cohesive Teaching
Blueprints. Kenya has already implemented this with the Climate Change Education
Framework (Mushashu, 2023). Teachers have clear guidelines and guess what to do.
Students understood climate change better according to a report from the Ministry
of Education (Overland, 2022). However, there are challenges such as insufficient
resources or teacher training. Therefore, our plan addresses these issues. In Ghana,
they partnered with local groups to obtain materials for schools and trained teachers
(Annan, 2020). The result? Teachers felt more confident and competent in teaching
about climate change. We also want teachers to keep learning and growing, so we
have educational development programs. In Mauritius, they did this along with a
new curriculum. Workshops and online courses have helped teachers improve their
teaching of climate change. Evaluations showed that when teachers were well trained,
students learned more. Finally, we provide Hands-On Guidance. In Nigeria, they
created a Climate Change Education Handbook for teachers, giving them step-by-
step help and cool activities (United Nations Environment Program, 2015). Surveys
showed that teachers felt more confident and effective in teaching about climate
change. In a nutshell, our plan mixes lessons, gives clear plans to teachers, solves
problems, trains teachers, and guides them with practical tips. Altogether, it is a fun
and effective way to teach children in Africa about climate change, helping them
understand and take care of the environment.
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Proposed Framework to Integrate Climate Change
in the Secondary Education System of Africa

The proposed framework for integrating climate change into the secondary education
system of Africa is designed to revolutionize the educational landscape by offering
a novel approach called “Deepening Understanding: Climate Change Education in
Secondary Schools. “This innovative framework for integrating specialized subjects
and electives aims to enhance students’ comprehension of climate change through a
comprehensive curriculum. The novel framework is presented in Fig. 3.6.

The first component, “Specialized Subjects and Electives,” focuses on exploring
ways to seamlessly integrate climate change content into subject-specific courses,
such as geography, biology, and social studies. This framework emphasizes the bene-
fits of incorporating climate change topics into these subjects, fostering a holistic
understanding of the environmental challenges faced by Africa. Furthermore, the
proposal underscores the advantages of offering specialized electives dedicated
exclusively to climate change, providing students with in-depth knowledge and
expertise in this critical field. One of the key novelties of this framework is the intro-
duction of a uniform curriculum that combines Elective Courses based on climate
change with climate change laboratory activities and extracurricular activities. This
holistic approach ensures a comprehensive and immersive educational experience
for secondary school students.

The second component, “Extracurricular Activities and Projects,” highlighted the
pivotal role of extracurricular activities, clubs, and projects in fostering environmental
consciousness among secondary students. The framework proposes a model that inte-
grates successful initiatives, such as eco-clubs, environmental projects, and student-
led campaigns, into the standard curriculum. This approach not only complements
classroom learning, but also provides students with practical, hands-on experiences,
enhancing their engagement and understanding of climate change issues. In addition
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to discussing the theoretical framework, this chapter also provides concrete exam-
ples of successful secondary education initiatives. These examples serve as prac-
tical models for implementing the proposed framework. For instance, showcasing
eco-clubs that actively engage students in environmental initiatives, highlighting
impactful environmental projects undertaken within schools, and featuring inspiring
student-led campaigns contribute to the practical applicability of the proposed frame-
work. The proposed framework stands out for its innovative combination of special-
ized subjects, electives, and extracurricular activities, providing a uniform curriculum
that enriches students’ understanding of climate change. By incorporating real-world
examples of successful initiatives, the framework not only addresses theoretical
considerations but also offers practical insights into the effective implementation of
climate change education in Africa’s the secondary education system. The proposed
framework is structured using key elements, as shown in Fig. 3.6.

In formulating a pioneering framework for integrating climate change education
into Africa’s secondary education system, several key factors play a crucial role, as
shown in Fig. 3.7. Overall, incorporating climate change into geography, biology, and
social studies courses provides students with a more comprehensive understanding.
Studies, such as those conducted by Hollstein (2020), demonstrate that interdisci-
plinary approaches significantly enhance students’ grasp of complex topics, making
this fusion a cornerstone of the novel framework. Niche Elective Offerings entail the
introduction of specialized courses dedicated exclusively to climate change. Under
this term, we include courses that provide students with in-depth knowledge and
expertise specifically tailored to understanding the complexities of climate change.
The success of this approach is evident in the Climate Change Education Framework
implemented in Kenya, where specialized electives have led to improved student
understanding, as reported by the Ministry of Education (Okoko, 2020).

Discourse involves discussing the benefits of incorporating climate change content
into different subjects and offering specialized electives. In this study, we explored the
impact of climate education on student outcomes. Henderson (2020) highlighted that
students exposed to climate change education exhibited enhanced critical thinking
skills and a heightened sense of environmental responsibility. This discourse is vital
for emphasizing the positive impact of our novel framework on students’ education
and awareness.

Elective Influence Assessment focuses on evaluating the impact of specialized
climate change electives on students’ knowledge and attitudes. A study conducted
by Wang et al. (2021) assessed the influence of climate change electives on students’
environmental literacy and found a significant positive effect. This assessment
contributes to the refinement and optimization of the framework.

Extracurricular Functionality underscores the roles of clubs, projects, and activ-
ities beyond the regular curriculum. Initiatives such as eco-clubs, environmental
projects, and student-led campaigns contribute to the practical engagement and
environmental consciousness of students. The exemplary activities of eco-clubs in
schools, as documented by (Ward, 2023), highlight the positive impact of extracurric-
ular functionality. Collectively, these factors contribute to the development of a novel
framework for climate change education in Africa’s secondary education system. By
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integrating disciplinary fusion, niche elective offerings, advantages discourse, elec-
tive influence assessment, extracurricular functionality, and exemplary activities, the
framework aims to create a holistic and effective educational approach that prepares
students to navigate the complexities of climate change.

In our endeavour to enhance climate change education in secondary schools in
Africa, we developed an innovative approach. This includes the introduction of the
Climate Change Lab initiative and specialized college courses dedicated to climate
change education (Molthan-Hill, 2022). The Climate Change Lab serves as an inter-
active platform for students to engage in practical activities. Drawing inspiration
from successful implementation in a Ugandan secondary school, students partic-
ipate in experiments and projects that measure carbon footprints, explore local
flora and fauna, and contribute positively to the environment (GlobalGiving, 2019).
This hands-on experience has proven to significantly impact their understanding of
and actions regarding environmental issues. Furthermore, at the tertiary level, we
propose specialized courses that focus on climate change. This approach has been
successfully tested in Rwanda, where students not only gained substantial knowl-
edge about climate change, but also actively participated in community projects,
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thereby enhancing their engagement and commitment to environmental sustain-
ability (Larsen, 2014). By integrating the Climate Change Lab with specialized
college courses, our goal is to ensure that students grasp both the theoretical and
practical aspects of climate change. This method demonstrated considerable success
in Uganda and Rwanda, inspiring students to become proactive environmental stew-
ards. We are optimistic that this comprehensive educational strategy will cultivate a
generation of eco-warriors in Africa who are equipped and motivated to address and
mitigate environmental challenges!

Proposed Framework to Integrate Climate Change
in the Technical and Vocational Education and Training
(TVET)

Our suggested innovative framework for integrating climate change into Technical
and Vocational Education and Training (TVET) stands as a comprehensive initiative
designed to revolutionize education across various critical domains. At its core, the
framework advocates a paradigm shift in curriculum development within TVET,
strategically incorporating climate change topics. This transformative step not only
imparts theoretical knowledge, but also places a pronounced emphasis on practical
skills, empowering students with the tools necessary for navigating environmental
sustainability challenges. The framework introduces a dynamic approach to practical
applications, fostering hands-on experience within TVET programs. By showcasing
sustainable technologies and practices, the framework seamlessly links theoretical
concepts to real-world applications, presenting a holistic approach to addressing
climate change challenges (Fig. 3.8).

Furthermore, the framework pioneers the integration of green technologies
and sustainable practices, thereby elevating the significance of environmentally
friendly methodologies within technical and vocational training programs. Its
cross-disciplinary approach is a cornerstone of seamlessly intertwining climate
change concepts across diverse technical disciplines within TVET. This multifaceted
strategy nurtures a comprehensive understanding of environmental issues among
students, breaking down traditional silos and fostering a collaborative, interconnected
approach. The framework’s forward-looking vision extends beyond institutional
boundaries and encourages partnerships with industries and businesses committed
to sustainable practices. This collaboration provides TVET students with invalu-
able exposure to real-world applications of climate-friendly technologies and prac-
tices, thereby enriching their practical knowledge base. Additionally, the framework
prioritizes teacher training, climate-resilient skill development, green infrastructure
training, innovation promotion, awareness modules, and global collaboration, thus
creating a robust ecosystem for climate change education in TVET. The novel contri-
bution of proposing a uniform TVET curriculum across African countries, coupled
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Fig. 3.8 Proposed framework to integrate climate change in the technical and vocational education
and training (TVET)

with engagement with professional bodies and international agencies, aims to stan-
dardize and amplify the impact of climate change education throughout the African
continent. This holistic and innovative approach underscores the framework’s poten-
tial for shaping a new era of environmental stewardship and sustainability across the
spectrum of TVET institutions in Africa. The proposed framework for combining
Climate Change in Technical and Vocational Education and Training (TVET) is
based on different factors, as shown in Fig. 3.9.

Developing a novel framework for integrating climate change education into Tech-
nical and Vocational Education and Training (TVET) institutions in Africa requires
a multifaceted approach, as shown in Fig. 3.9.

Experiential Education plays a crucial role in the proposed framework, advocating
for hands-on learning experiences that immerse students in the practical applications
of climate change concepts. In Ethiopia, a TVET institution implements experiential
learning through eco-friendly construction projects, where students actively engage
in sustainable building practices (Admasu, 2022). This approach not only enhanced
students’ technical skills but also instilled a deeper understanding of climate-adaptive
competencies. Data from the institution’s internal assessment revealed a 25% increase
in students’ practical skills and ability to apply climate-resilient practices in real-
world scenarios (McEvoy, 2019).

Cross-disciplinary methodology is another essential factor that encourages an
interdisciplinary approach to incorporating climate change concepts across various
technical disciplines within TVET. In Nigeria, a pilot program integrated climate
change into diverse technical courses, fostering a holistic understanding of environ-
mental issues (Onyeneke, 2020). The impact of the program was assessed through
student surveys and examinations, which demonstrated a positive correlation between
cross-disciplinary exposure and improved knowledge of climate change.
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Industrial Collaborations emphasize partnerships with industries and businesses
that prioritize sustainable practices. In Ghana, collaboration between a TVET insti-
tution and a local renewable energy company allows students to participate in real-
world projects focused on sustainable energy solutions (FOSDA, 2023). This collab-
oration not only enriched students’ practical knowledge but also provided valuable
insights into the application of climate-adaptive competencies in industry settings.

Pedagogical Enhancement is crucial for effective climate-change education. In
Kenya, a TVET institution has enhanced pedagogy through faculty training programs
focused on innovative teaching methodologies for climate change education (Koros,
2021). Evaluation data indicated a marked improvement in instructors’ ability to
deliver engaging and impactful climate-change lessons. Climate-adaptive competen-
cies, which are central to the framework, involve equipping TVET students with skills
relevant to climate-resilient industries. In Uganda, the TVET initiative introduced
a competency-based curriculum that emphasizes climate-adaptive skills, resulting
in increased employability among graduates. Post-program surveys revealed a 20%
increase in the employment rate of students with climate-adaptive competencies
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(Atuhaire, 2023). Stimulating innovation encourages creativity in addressing climate
challenges. In Rwanda, a TVET institution implemented innovation challenges, in
which students developed climate-friendly solutions. The initiative not only fostered
creativity, but also showcased the potential for youth-led innovations in climate
change mitigation (Walters, 2014).

Assessment and Oversight are integral to ensuring the effectiveness of climate-
change education. A monitoring system implemented at a TVET institution in
Senegal facilitated regular assessments of climate change integration (Walters, 2014).
The collected data revealed a steady improvement in the students’ understanding of
climate change concepts. International Collaboration broadens perspectives through
partnerships with global entities. A collaborative project between a TVET institution
in Kenya and an international climate research organization facilitated knowledge
exchange and exposure to global best practices (Walters, 2014).

Vocational counselling emphasizes guiding students toward sustainable careers.
In Tanzania, a TVET institution has integrated vocational counselling sessions high-
lighting climate-resilient career paths. Surveys conducted after counselling indi-
cated a positive shift in students’ career choices toward environmentally sustainable
vocations (Walters, 2014).

Overall, the novel framework for integrating climate change education in African
TVET institutions encompasses factors such as Syllabus Incorporation, Experiential
Education, Cross-Disciplinary Methodology, Industrial Collaborations, Pedagogical
Enhancement, Climate-Adaptive Competencies, Stimulating Innovations, Assess-
ment and Oversight, International Collaboration, and Vocational Counsel, drawing
inspiration from real-world examples that demonstrate the transformative potential
of such an approach.

Proposed Framework to Integrate Climate Change
in Tertiary Education System in Africa

In pursuit of advancing climate change education within tertiary institutions across
Africa, an innovative framework has been proposed, as presented in Fig. 3.10,
encompassing salient factors. The foremost among these is the pivotal role of
academic research, designating tertiary institutions as instrumental contributors
through rigorous research endeavours. This involves the execution of empirical
studies, dissemination of research findings, and provision of specialized courses
elucidating the intricacies of environmental science and policy. A foundational aspect
of the framework centers on the accentuation of specialized courses meticulously
crafted to comprehensively address climate change. These courses are methodically
structured to instill a profound understanding of climate-related issues, fostering a
cohort of individuals who are not only well-versed, but also proactive in navigating
the complexities of climate challenges. A novel introduction to the proposed frame-
work is the establishment of dedicated climate research laboratories within tertiary
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Fig. 3.10 Proposed framework to integrate climate change in tertiary institutions in Africa

institutions that function as dynamic hubs fostering hands-on research, experiments,
and projects concentrated on climate change, as shown in Fig. 3.10.

These labs serve to provide students with practical insights and skills, contributing
to a more holistic and experiential climate education paradigm. Moreover, the frame-
work advocates for industry collaborations on climate-related projects, affording
students real-world exposure and opportunities to apply their knowledge to
addressing climate change challenges. Active engagement in organizations dedicated
to Sustainable Development Goals (SDGs) is underscored, aligning institutional
efforts with global sustainability objectives and contributing to overarching initia-
tives combating climate change. Participation in technical societies such as IEEE is
emphasized within the framework, providing students and faculty with invaluable
networking opportunities and access to cutting-edge advancements in climate-related
technologies and research. Furthermore, key contributions to the framework involve
collaborative endeavours with higher education bodies in Africa, robust engage-
ment with international agencies, strategic partnerships with technical organiza-
tions, the establishment of a standardized tertiary curriculum across African coun-
tries, and adherence to international accreditation agreements, including the Wash-
ington, Sydney, and Dublin Accords (International Engineering Alliance, 2023).
These elements collectively manifest a comprehensive and innovative approach to
embedding climate change education within Africa’s tertiary education landscape.
The proposed framework for integrating Climate Change in Tertiary Institutions
consists of important factors that are identified and discussed in Fig. 3.11.

Several pivotal factors have been identified in the endeavour to shape a novel
framework for climate change education in the university education system of
Africa. Academic research is a foundational element that positions universities
as key contributors to climate change education through rigorous research. For
instance, a study conducted by the University of Cape Town, South Africa demon-
strated the impact of academic research on climate change education (Nseibo, 2023).
The research findings inform the development of specialized courses addressing
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regional climate challenges, providing students with context-specific knowledge and
solutions.

Specialized courses have emerged as a critical component within the framework,
offering an in-depth exploration of climate-related topics. An example is the intro-
duction of a specialized course on Climate Science and Policy at the University of
Nairobi, Kenya (Marty, 2023). The course has significantly contributed to students’
understanding of climate change issues, and has been recognized for its role in
producing graduates with a strong foundation in climate science.

Industry project collaborations play a pivotal role in providing students with
real-world exposure and the application of their knowledge. The University of
Lagos, Nigeria, has engaged in a collaborative project with a renewable energy
company, resulting in the implementation of sustainable energy solutions on campus
(Onwumelu, 2023). This collaboration, documented in industry reports, showcases
the positive impact of university-industry partnerships on climate change initiatives.

Active participation in Sustainable Development Goals (SDGs) is another key
factor. The University of Pretoria, South Africa, actively contributes to SDG-
related initiatives by aligning institutional efforts with global sustainability objec-
tives (University of Pretoria, 2021). This participation, as documented in institutional
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reports, underscores the university’s commitment to addressing climate change in the
broader context of sustainable development. Involvement in technical societies such
as IEEE is highlighted within this framework, providing students and faculty with
valuable networking opportunities and access to the latest advancements in climate-
related technologies and research. For instance, the Technical University of Kenya has
been an active participant in IEEE conferences, fostering collaboration and knowl-
edge exchange on climate-related innovations. Accrediting bodies and technical orga-
nizations play a significant role in ensuring the quality and relevance of climate
change education. Adherence to international accreditation agreements, such as the
Washington Accord, Sydney Accord, and Dublin Accord, strengthens the framework.
These agreements, as exemplified by the accreditation processes at the University
of Cape Town, validate the alignment of university programmes with global stan-
dards in climate education. This novel framework for climate change education
in African universities integrates academic research, specialized courses, industry
collaborations, SDG participation, involvement in technical societies, and accredita-
tion processes. These factors, exemplified by real-world examples and supported by
robust data references, collectively contribute to the creation of a comprehensive and
impactful educational approach that equips university students with the knowledge
and skills needed to address the complexities of climate change.

The novel framework for climate change education in African universities brings
forth key innovations, notably emphasizing active engagement with sustainable
development goal (SDGs) organizations. By aligning academic efforts with global
sustainability objectives, universities exemplified by the University of Pretoria, South
Africa (University of Pretoria, 2021) contributes significantly to a holistic approach
to climate change education. Additionally, the framework promotes participation
in technical societies, such as the Institute of Electrical and Electronics Engi-
neers (IEEE), creating avenues for networking and exposure to cutting-edge climate
technologies. Accreditation bodies, including the Washington, Sydney, and Dublin
Accords, play a vital role in ensuring program excellence and adherence to interna-
tional standards. This comprehensive approach, as demonstrated by institutions such
as the University of Cape Town in South Africa, fosters the generation of students
with the knowledge, skills, and global perspectives necessary to tackle the challenges
posed by climate change.

As we approach the concluding chapter of our examination of climate change
education within African educational systems, our focus is on two pivotal objectives.
Our first aim was to consolidate the crucial findings and insights acquired through this
extensive exploration, providing a concise overview of the state of climate change
education in the African context. Second, from a forward-looking perspective, our
attention shifted to the future trajectory of climate change education on the continent.
This final section will not only underline the significance of integrating climate
change education at all levels but also propose actionable recommendations for policy
enhancements, delineate promising avenues for further research, and advocate for
the sustained growth of ongoing initiatives. Through this dual lens of reflection and
projection, we aspire to meaningfully contribute to the discourse on climate change
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education in Africa, fostering a proactive and informed approach to addressing the
challenges posed by our changing climate.

Conclusion and Future Directions

In conclusion, this comprehensive exploration of climate change education across
diverse educational levels in Africa, a synthesis of key findings, and insights under-
scores the significance of nurturing environmental stewardship from the earliest
stages of education. The proposed novel framework, tailored to each educational
tier, represents a pioneering step towards fostering a generation equipped to address
the challenges of our changing climate.

At the Pre-Primary Education level, fostering Childhood Awareness, integrating
natural activities, instilling environmental stewardship, and leveraging social media
ownership have been identified as crucial components. For Elementary School
students, a focus on Integrative Methods across Disciplines, Cohesive Teaching
Blueprints, Addressing Hurdles & Resolutions, Educator Development Programs,
and Hands-On Guidance has emerged as pivotal for building foundational climate
literacy.

Transitioning to Technical and Vocational Education and Training (TVET)
institutions, factors such as syllabus incorporation, experiential education, cross-
disciplinary methodology, and industrial collaboration play a transformative role
in equipping students with climate-adaptive competencies. For Secondary Schools,
Disciplinary Fusion, Niche Elective Offerings, and Extracurricular Functionality
have become integral to comprehensive climate education. University Education in
Africa calls for Academic Research, Specialized Courses, Climate Research Lab
initiatives, Industry Project Collaborations, and active participation in Sustainable
Development Goals (SDGs) and Technical Societies such as IEEE.

Each tier of education uniquely contributes to nurturing a holistic understanding
of climate change, reinforcing the interconnectedness of these educational levels
in shaping environmentally conscious individuals. The future of climate change
education in African educational systems hinges on multifaceted recommenda-
tions. Advocating policy changes to institutionalize climate education, foster robust
research initiatives, and nurture ongoing educational programs are critical. Incorpo-
rating relevant charts and graphs depicting the growth of climate-change education
initiatives over time is essential. These visual representations, highlighting metrics
such as school adoption rates, student participation, and awareness impact, serve as
compelling tools to track progress and galvanize continued support. In conclusion,
this holistic framework emphasizes that climate change education is not a one-size-
fits-all endeavour; rather, it demands a tailored approach at each educational level.
By prioritizing climate literacy from the foundational stages to higher education,
Africa has the opportunity to cultivate a generation of informed, empowered, and
environmentally conscious individuals poised to address the complexities of climate
change.
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Abstract Africais especially vulnerable to the deleterious effects of climate change.
Unless there is a significant shift in current trends, many African countries are likely
to continue facing extreme weather events that will threaten their food security,
water resources, human health, and biodiversity. Consequently, there is a pressing
need to ensure that climate change mitigation strategies (strategies to reduce carbon
emissions) and climate change adaptation strategies (strategies to circumvent the
deleterious effects of climate change) are rolled out across all courses at African
universities. Universities serve as both knowledge hubs and vehicles for soci-
etal change. However, African universities have traditionally adopted a Eurocen-
tric approach to education that delegitimises Indigenous knowledge and reinforces
colonial narratives. To overcome these historical shortcomings, African universities
must engage with local populations and leverage Indigenous knowledge systems to
co-create place-based climate solutions that provide transformative change for all.
In this chapter, we call for African universities to reposition their orientation by
reconsidering their conceptualisation of climate change education.
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Introduction

The all-encompassing magnitude of the existential threat posed by climate change
constitutes a “wicked,” problem (Cross & Congreve, 2021). Indeed, predictions of
the dire downstream consequences associated with average temperature rises above
1.5 degrees °C are already well documented (IPCC, 2018). Climate change educa-
tion (CCE) is considered an essential tool in countering environmental degradation
and redressing societal imbalances (UNESCO, 2020). Mainstreaming CCE within
all levels of education is critical to achieving a sustainable future (Molthan-Hill et al.,
2022). However, CCE must adopt multidisciplinary, interdisciplinary, and transdis-
ciplinary approaches to help shift societal norms and individual mindsets towards
sustainable practice (Dupigny-Giroux, 2010).

Traditionally, CCE within universities has focused on teaching climate change
science education. This reliance on science education has come at the expense of the
other two aspects of CCE, namely climate change mitigation education (CCME) and
climate change adaptation education (CCAE). There is now a pressing need to ensure
that climate change mitigation strategies (strategies to reduce carbon emissions)
and climate change adaptation strategies (strategies to circumvent the deleterious
effects of climate change) are rolled out across all university courses (Molthan-
Hill et al., 2022). CCE promises the potential of a “multiplier effect” through the
broad diffusion of knowledge across society and between disparate communities
(Mochizuki & Bryan, 2015). However, the lack of training relating to climate change
mitigation and climate change adaptation currently limits the potential for widespread
societal change.

Within the Global South, Climate Change Adaptation (CCA) strategies are espe-
cially important because countries in this region are often forced to confront extreme
climate change. CCA strategies are therefore vital to help secure the lives and liveli-
hoods of those living in the Global South. Importantly, research suggests that CCA
strategies are scalable and transferable across different contexts (Paytan et al., 2017).
Nevertheless, for CCA strategies to be effective, they must align with the culture of
the resident community (Johnson et al., 2022). However, to date, the heavy reliance
on climate change science education within CCE has limited the scope of soci-
etal response. More broadly, CCE has often undermined the agency of commu-
nities within the Global South due to the expansionist, Eurocentric orientation that
unpins its reductive, science-based stance. Indeed, “colonially induced environmental
changes (have) altered the ecological conditions that supported Indigenous peoples’
cultures, health, economies, and political self-determination” (Whyte, 2017 p. 154).
Recent international resolutions at COP meetings (COP 26, 27, 28) has renewed a
sense of determination to democratise CCE for a global community. However, in
Africa, the roll out of CCA and CCM strategies remains painfully slow. This brings
us to an important point.

In common discourse, climate change mitigation and climate change adaptation
are often misunderstood as being mutually exclusive routes to climate solutions. This
misconception is problematic since it presupposes a false dichotomy. It is important
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to understand that effective climate solutions can serve both mitigation and adaptation
goals simultaneously. So, while CCA strategies in Africa may aim to help indigenes
adapt to climate change, they may also act as climate mitigation strategies that help
to reduce carbon emissions. For example, using solar panels as a power source to
refrigerate food satisfies both climate adaptation and climate mitigation goals. Refrig-
eration allows people to store food thereby making them more adaptable and resilient
to climate change. Crucially though, this particular CCA strategy supports climate
change mitigation goals by leveraging clean, renewable solar power. In doing so, this
CCA strategy cuts carbon emissions while also reducing the potential for food waste
(another major contributor of greenhouse gases). This example demonstrates the
interconnected nature of climate change solutions and the importance of adopting a
holistic approach to problem solving. When evaluating competing CCA strategies, it
is therefore important to consider the complimentary climate mitigation potential of
these interventions. For example, planting trees can represent an adaptive response to
extreme heat (i.e. provides shade and cooling effects) while also supporting climate
change mitigation (by converting carbon dioxide into oxygen). Alternative CCA
strategies to deal with extreme heat (e.g. the construction of concrete shelters) are
suboptimal since the embedded carbon in the construction of the shelters undermines,
rather than supports climate mitigation goals. Where possible, CCA strategies should
be evaluated holistically to assess their overall impact as a climate solution. In this
light, CCE can play an important role in helping communities design climate solu-
tions that best address their needs. In the ensuing sections, we consider the climate
change context in Africa and the role of the university in reshaping the status-quo.
Central to the role of any progressive university is the widespread operationalisation
of CCE. However, for African universities in particular, the onerous task of achieving
widespread CCE is complicated further by historical and societal factors. In this
chapter, we argue for the decolonisation of CCE and for a recognition of Indigenous
knowledge systems (IKS) as a vehicle for promoting knowledge co-creation through
transformative social learning. We do so in the pursuit of epistemological plurality
and polycentrism for climate solutions.

Climate Change in Africa and the Role of the University

Climate change results in extreme weather events that expose and exacerbate Africa’s
longstanding vulnerabilities in key areas relating to food security, water resources,
human health and biodiversity (Apollo & Mbah, 2021). Indeed, Africa is at the
forefront of the climate emergency and is predicted to suffer some of the worst
effects of climate change (IPCC, 2018). Despite contributing less than 10% of global
greenhouse gases, Africa is especially vulnerable to the effects of climate change. In
2022, climate change cost the continent over US$ 8.5 billion in economic damages
and directly affected the lives of over 110 million Africans (Reliefweb, 2023).

It seems reasonable to assume that the deleterious effect of climate change in
Africa can be reduced if climate literacy is improved. Climate literacy can be
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defined as “an awareness of climate change and its anthropogenic causes” (Simpson
etal., 2021 p. 937). Note, awareness of climate change alone (perhaps by observing
changing weather patterns) may simply engender passivity or maladaptive responses
(Eriksen et al., 2012). It is only when a person understands the anthropogenic
causes of climate change that remedial and combative action can take place. Simply
put, climate literacy “underpins informed mitigation and adaptation responses” that
promote climate action (Simpson et al., 2021 p. 937). Sadly, climate literacy rates in
Africa vary widely among different states and between different regions. Simpson
et al. (2021) found that climate literacy rates ranged from 23-66% across the 33
African countries surveyed. What’s more, even larger variances in climate literacy
rates were witnessed in states within these African countries (e.g. 5—71% in Nigeria).

Research suggests that African communities are often misinformed about the
causes of climate change (Silvestri et al., 2012). Thus, there is a compelling case
to be made for striving towards greater climate literacy in Africa since a basic
understanding of climate change is required before climate change adaptation and
climate change mitigation strategies can be pursued. In addition to promoting adap-
tive climate change solutions, CCE can also be used to highlight the dangers of
maladaptive, carbon producing activities (e.g. mining) that accelerate climate change.
In the coming years, fossil fuel extraction in Africa is set to quadruple (Earth Insight,
2022). This is especially worrisome when we consider that 90% of the land earmarked
for mining, oil, and gas reserves lies within tropical rainforests (Earth Insight, 2022).
Future fossil fuel extraction in Africa is therefore doubly destructive since it fuels
further carbon emissions while irreparably damaging the much-needed carbon sinks
(forests) that absorb carbon emissions. It is imperative that local communities under-
stand not only the benefits of climate adaptation but also the costs associated with
environmental degradation. It is to this end that universities must apply themselves.

Universities serve as “knowledge hubs” and “training centres” (Ssekamatte, 2022)
that promote sustainable development within local communities (Blum et al., 2013).
In addition to striving towards carbon neutrality themselves (see Udas et al., 2018),
many universities are extending this ethos outwards to promote climate adaptation
and mitigation measures within their broader communities (Filho et al. 2021). In
doing so they are expanding the “societal carbon brainprint by teaching knowledge
and skills in the area of carbon neutral practices” (Filho et al. 2021 p. 2). This
outward looking, forward-facing perspective chimes with past calls for universities
to take up leadership roles within society. Universities should actively shape society
by being “proactive leaders in promoting societal change” rather than simply be
“indicators of (societal) change” that reflect the zeitgeist (Virtenen, 2010 p. 232).
To proactively lead climate action, universities must adopt different climate related
roles and goals within society. Specifically, universities must be instrumental in
“generating scientific knowledge through scientific research; providing training and
capacity building; carrying out sensitizations and providing guidance to communities
and policy makers” (Ssekamatte, 2022 p. 12). Their role must also extend to engaging
with local communities to create place-based climate change mitigation and climate
change adaptation solutions (Ssekamatte, 2022 p. 12). Indeed, recent research has
outlined how CCE can be integrated into all university courses (Molthan-Hill et al.,
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2022). This mainstreaming and integration of CCE across all university courses
is an important step in addressing climate change (see Boateng & Boateng, 2015;
Buckland et al., 2018; Reza, 2016).

Climate Change Education in Africa

CCE provides the means to address the current knowledge deficits that exist within
rural African communities. As thought leaders within their communities, African
universities are uniquely placed to deliver the CCAE and climate change mitigation
education (CCME) that Africa so desperately needs. Since climate change will influ-
ence all aspects of daily life, it stands to reason that CCE should be a cornerstone
of a university student’s education. Indeed, since universities are beneficiaries of
taxpayer money, it seems wholly appropriate that they should serve the communities
in which they reside. Indeed, some would argue that universities are morally obliged
to cascade down important information that is relevant to the future lives of their
students (Nussbaum et al. 2015).

This renewed focus on CCE has prompted some to assert that “the way forward for
universities is to dynamically reposition” (Filho et al., 2021 p. 2). CCE can be incor-
porated into a wide variety of (in)formal learning scenarios and contexts if operational
and regulatory inertia can be overcome within the university sector (Molthan-Hill,
2019). Indeed, CCE provides new opportunities for universities to transcend tradi-
tional barriers and mobilise transformative change within society (Apollo & Mbah,
2021; Ssekamatte, 2020). However, research suggests that a lack of commitment
among university officials, shortsighted priorities, knowledge silos and a general
ignorance of sustainability agendas all act as barriers to CCE within universities (see
Larréan et al., 2016; Tilbury, 2011; Lotz-Sisitka, 2011). It must also be acknowledged
that the transdisciplinary nature of CCE poses challenges for educators who must
grapple with their own knowledge deficits when navigating the complex, interdisci-
plinary climate change literature (Berger et al., 2015; Pruneau et al., 2010). However,
research suggests that educators are keen to embrace this challenge if given training
opportunities to address their knowledge deficits (Apollo & Mbah, 2021). While CCE
is taking root within at least some Africa universities (see Apollo & Mbah, 2021;
Mbah & Ezegwu, 2024) serious consideration still needs to be given to the factors
that help and hinder its further expansion. The green shoots of this greener education
system will only grow if CCAE strategies are supported by decolonisation efforts
(Mbah & Ezegwu, 2024) that undermine the prevailing Eurocentric perspective on
climate change.
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Decolonising Climate Change Education

“The colonial invasion that began centuries ago caused anthropogenic environmental
changes that rapidly disrupted many Indigenous peoples,” (Whyte, 2017 p. 155).
The aftermath of this invasion has been pollution, deforestation and soil degradation.
Today, the exportation of CCE from first world nations to the global south represents
“climate colonialism” (Sultana, 2022). Eurocentric education systems have sought to
inculcate colonised people with value systems and perspectives that are not in align-
ment with their own traditional practices (Ajaps & Mbah, 2022). By delegitimizing
the value of Indigenous knowledge, exported education systems have marginalised
communities by robbing them of important cultural components (e.g. language, reli-
gion, myth, traditions, rituals, songs etc.). The marginalising effects of occupation
and subsequent indoctrination undermine community efforts to seek local solutions
to local problems (Asante, 2008). Indeed, the “epistemic violence” perpetrated by
colonial forces has incarcerated the minds of indigenes within “cognitive prisons”
(Cajete, 2005). The devaluation of Indigenous Knowledge Systems (IKS) reinforces
the prison bars of these cognitive prisons through a process of marginalisation. To
stem this tide of marginalisation, curricular reform is required. According to Adebisi
(2016), the decolonisation of curriculums can be viewed as an evolving process that
shrugs off past colonial influence through the restoration of IKS. “The foundational
intent of decolonisation is to equip students with “diverse academic learning environ-
ments, curricula and approaches to research within which Indigenous cultures, histo-
ries, and knowledge are embedded” (Waghid & Hibbert, 2018 as cited by Lumadi,
2021, p. 2). Decolonising education is an issue that has risen to prominence in
recent years (Zembylas, 2018). Decolonising CCE calls for the widespread adoption
of transdisciplinary teaching approaches. “Transdisciplinary education goes beyond
interdisciplinary content” (Newberry & Trujillo, 2018 p. 205) and fosters knowl-
edge exchange, and problem solving between academics and practitioners (Williams
et al., 2016). The expansionist perspective afforded by transdisciplinary education
permits input from those within and those outside the different scientific communi-
ties. While structural fragmentation and ever-increasing specialisation characterise
the traditional sciences, transdisciplinary education seeks to withdraw the lines of
demarcation between disciplines and domains. In doing so, it provides a remedy
to the shortcomings of western science (Aldunce et al, 2016) that can be exclusive
rather than inclusive in its outlook. Accordingly, Chao and Enari (2021 p. 32) call for
transdisciplinary, experimental and decolonial imaginations” grounded in an ethos
of inclusivity, participation and humility” to “destabilise the prevailing hegemony of
secular science”. In doing so, they invoke different types of imagination to combat
climate change; relational imagination, storied imagination, beyond-human imagi-
nation, multi-sensory imagination, reflective imagination, emplaced imagination and
transdisciplinary imagination. While climate change has been conceptualised as “an
incredible failure of imagination” (Wallace-Wells, 2019), the authors assert that util-
ising these complementary imaginations will lead to a “decolonised imagination”.
The reductionist perspective of westernised climate science fails to capture the web
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of social complexity that underpins the climate emergency. African climate change
adaptation education must therefore be customised to conform to the lived experi-
ences of those within the community (Shava & Nkopodi, 2020). To achieve this goal,
CCAE strategies must leverage the Indigenous knowledge (IK) of the local commu-
nity. This view appears to be shared by university students. Mampane, Omidir and
Aluko (2018) found that postgraduate students perceived glocal initiatives to be an
essential component of decolonisation efforts. These students also maintained that
technology did not have to be relinquished to achieve decolonisation. However, the
students did believe that a decolonised education system should be “foregrounded in
Indigenous knowledge” (Mampanne et al. 2018 p. 1).

The Importance of Indigenous Knowledge Systems (IKS)

Indigenous Knowledge Systems (IKS) encapsulate the local skills, knowledge,
cultural components and inter-generational traditions that allow indigenes to work
in concert with nature (Ubisi, Kolanisi, & Jiri, 2019). IKS’s are especially relevant
to communities in the Global South where the intergenerational transmission of
knowledge is commonplace (Greenwood, and Lindsay, 2019). IKS provide “ground
truth” (Praskievicz, 2022) and may be considered integral to securing sustainable
development in rural communities (Thaman, 2002). IK is “holistic, synthetic and
multi-contextual” (Newberry & Trujillo, 2018 p. 204). These properties of IK make
it particularly responsive to finding consensus among the republic of stakeholders
that are invested in finding local climate solutions. Thus, by fortifying CCAE strate-
gies with IK, the needs for communal inclusivity and individual self-determination
are addressed. In contrast, misguided climate policies based solely on reductionist
climate change science are unlikely to gain traction within rural communities. CCAE
strategies must therefore embrace resident cultures and speak to the lived experiences
of those within the community. To achieve their goals, CCAE strategies will require
the decolonisation and indigenisation of university curriculums. Research suggests
that the adoption of IKS’s within CCE is linked to successful CCE programmes
within the Global South (Johnson et al., 2022). However, little research has addressed
the need to integrate IKS within university based CCE interventions (Ulmer &
Wydra, 2020). Indeed, “western conceptions of the sustainability discourse alienate
and remove the socio-cultural specificities in sustainability” (Kumalo, 2017, p.19).
Past research has demonstrated that Indigenous students are more likely to suffer
from alienation and a loss of identity if their curriculum undermines the Indige-
nous knowledge that has been passed down to them. As Newberry and Trujillo
(2018) note, higher education is largely designed for ‘low’ context learners (also see
Ibarra, 2001). ‘Low’ context learners are comfortable with procedural learning and
can easily compartmentalise and assimilate information devoid of a social context.
In contrast, ‘high’ context learners require information to be socially constructed
and situated within their lived experience. Here, “demonstration, application, and
experience” are required for learners to fully assimilate the information being
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prescribed. To service both sets of learners Cajete (2005) suggests that learners
should be exposed to “engaged civic learning” that involves authentic problem-
solving scenarios. University CCE programmes should therefore be relatable and
relevant to indigenes. Accordingly, CCE programmes should be characterised by
localised curriculums and tailored outreach programmes that are both malleable and
sensitive to local concerns (Mignolo, 2011). This simple logic underpins the argu-
ments for the customisation, decolonisation and indigenisation of higher education
within the Global South. However, achieving these aims requires active and continual
collaboration between the university and the local population (Mbah, 2019).

Indigenous knowledge has stood the test of time and increases a community’s
potential for resiliency. Its longevity is testament to the depth of knowledge that
can exist between people and place. Furthermore, a recent systematic review finds
that IKS can shape influential CCAE strategies that are transferable across regions
(Schlingmann et al., 2021). However, scientists need to exercise restraint and ensure
these IKS are not exploited, monetised, or misused (Latulippe & Klenk, 2020). The
exploitation of IKS by non-Indigenous scientists simply reinstates a new brand of
colonialism (Chavez & Gavin, 2018).

Research suggests that embedding IKS within CCAE strategies presents exciting
opportunities for impactful knowledge co-creation (Mbah, 2019). What’s more,
universities have an important and expanding role in progressing sustainability goals
through co-creation activities (Stein, 2023). By opening the channels of commu-
nication among stakeholders this participative approach allows for the co-creation
of shared solutions through the distillation of a negotiated wisdom. However, this
is contingent upon affording an equal weighting to formal (scientific) knowledge
and informal (Indigenous) knowledge systems. Indeed, community based, knowl-
edge creation within universities appears to be the exception rather than the rule.
Ulmer and Wydra (2020) argue that the longstanding absence of co-creation activ-
ities between universities and local communities may be due to language barriers
and cultural differences. To surmount these barriers, universities need to embrace
the principles of transformative social learning if co-created, glocal solutions are to
be realised (Mampanne et al. 2018).

Co-Creation of Climate Change Adaptation Education
(CCAE) via Transformative Social Learning

Ensor and Harvey (2015) define social learning as a process “emerging through
practices that facilitate knowledge sharing, joint learning, and co-creation of experi-
ences between stakeholders around a shared purpose in ways that: 1) take learning
and change beyond the individual to communities, networks, or systems; and 2)
enable new shared ways of knowing to emerge that lead to changes in practice”
(p- 510). Indeed, CCAE has been reformulated as a form of social learning that has
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transformative properties (Collins & Ison, 2009). Transformation learning is charac-
terised by an “emancipatory, participatory, value laden, transgressive co-engagement
with complex matters of concern” (Macintyre et al., 2018 p.85). As such, it allows
different actors to “co-define” the “matters of concern”. This flexible approach facil-
itates cooperation and inclusivity among a broad “republic of stakeholders” by aban-
doning the hegemony of a purely science approach. As such, transformative social
learning leaves space to develop emerging solutions through reflexive means and
dialogical processes. Arguably, this approach lends itself well to addressing complex
problems such as climate change. Interestingly, transformative learning has also
been used in tandem with decolonizing pedagogy to progress climate change solu-
tions (Mackinlay & Barney, 2014; Zembylas, 2018). Zembylas (2018) suggests that
applying a humanist lens to “decolonial thinking” (Mignolo, 2011) provides solu-
tions to the questions surrounding the future format of CCE. These complementary
approaches lead to greater cooperation and knowledge sharing among stakeholders.
Indeed, research suggests that cooperation and knowledge sharing between different
cohorts permits the “co-creation” of knowledge that forms the bedrock of effective
CCA strategies (Utter et al., 2021).

The co-creation of knowledge is “a collaborative process involving two or more
actors, who are intentionally integrating their knowledge and learning, resulting in
the development of insights and solutions that would not otherwise be reached inde-
pendently” (Utter et al., 2021 p. 1). Co-creation within agroecology is characterised
by bottom-up, participatory action research that focuses on the creation of novel
knowledge. Interestingly, Utter et al. (2021) suggests that this novel knowledge is
often “appropriated and co-opted by academics and relabelled as “new knowledge”.
Herein lies a problem. Undertaking research on IK can become an extractive process
whereby academics assimilate and classify this wisdom through a scientific lens
(Latulippe & Klenk, 2020). In short, researchers must appreciate the “epistemology
of the south”. Renouncing the binary classifications of Indigenous knowledge and
scientific knowledge allows scholars to discern the similarities and shared ground
between both these knowledge systems (Agrawal, 1995). Going forward, academics
must be willing to embrace a “pluralistic” approach to CCE and climb down from
their westernised ivory towers. They must move beyond the cosseted environs of
the university and seek knowledge within their local communities. By relocating
to the broad church of pluralism, universities and their staff will be able to fulfil
their new mandate of co-creating a relatable, CCAE knowledgebase with Indigenous
knowledge holders.
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Reorienting Knowledge Creation to Capture
Epistemological Plurality

The unwanted legacy of a colonial past is today being dismantled through indigeni-
sation and decolonisation initiatives within higher education (Adebisi, 2016). To
this end, Ajaps and Mbah (2022) advocate applying “epistemological plurality” to
CCE. The plurality of knowledge finds itself occupying the middle ground between
competing schools of thought, such as Afrocentrism and cosmopolitanism. Advo-
cates of Afrocentrism hold that education within Africa must be uniquely tailored
to the continental context (Royster, 2020). Furthermore, Afrocentrism asserts that
education should use African concerns as the focal point for education. As the name
suggests, this perspective endorses an “Africa” centric perspective whereby all ancil-
lary concerns are pushed to the periphery. Such a perspective assumes that Africa can
be both self-sufficient and self-sustaining on its own terms. This insular perspective
shuns the notion of global input and seeks to ignore the unyielding power of glob-
alism. While some might view Afrocentrism as a path to reinvigorating Indigenous
knowledge systems it may also be viewed as a path to isolationism. The alienation and
marginalisation suffered by Indigenous populations of the past may well be perpet-
vated again if they are cut off from the outside world. Afrocentrism also assumes
a concept of Africa as a unity of measure which seems highly problematic given
the scale and complexity that characterise the continent. Such generalisations are
unhelpful and likely to be regressive.

In contrast, cosmopolitanism asserts that Africa is part of a global community
and should therefore tailor its education system to embrace pluralistic and globalist
ideals. Cosmopolitism holds that Africa is part of a global community and, as such,
must remain fully open to outside influences. Arguably, influences from the west and
more recently, influences from the east, allow Africa to find its place in the world.
This perspective seeks to centralise a global perspective and pushes this agenda to
the fore at the expense of local and regional concerns.

Negotiating a more conciliatory and centrist position, pluralism seeks to reconcile
these binary propositions by endorsing the use of both local and glocal responses to
CCE. By weighting all knowledge systems equally, pluralism advocates utilising both
IKS and western sciences to arrive at equitable, localised, co-created, climate solu-
tions. Importantly, the inclusion of localised knowledge and IKS serves to undermine
the Eurocentric hegemony that currently characterises African education. Pluralism
therefore champions both place-based pedagogy (Sobel, 2005) and critical pedagogy
(De Sousa Santos, 2014) in its aim to renounce colonial narratives and progress social
justice. Critical pedagogy renounces imported doctrine and embraces the social situ-
ations of the local people. This teaching approach champions a social justice agenda
which may be viewed as a recurring theme within pedological research. Indeed,
this theme has been repackaged under various guises and could hardly be consid-
ered contentious. For example, while Banks and Banks (1995) speak of multicultural
education and Kumashiro (2002) of anti-oppressive education, the roots of this school
of thought can be traced back to transformative learning (Mezirow, 1978) and the
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democratic pedagogy espoused by Freire (1996). By restoring the inextricable link
between people and place, pluralism ensures that the full “ecology of knowledges”
are represented in problem solving and co-creation activities (Ajaps & Mbah, 2022).
The aim of pluralism is therefore to achieve parity between different knowledge
systems in an effort to deconstruct the prevailing Eurocentric hegemony that is both
persistent and frequently pernicious. As depicted in Fig. 4.1, the ecology of knowl-
edges should be evident in different areas of a university’s mission, namely teaching,
research and outreach activities.

In real terms, the ecology of knowledges involves an emancipatory engagement
with all stakeholders. Solutions are therefore derived through a process of thoughtful
consultation and co-creation between all vested interests. Learners within the educa-
tion system can therefore be viewed as active contributors. As such, these learners
should have the power to bend a malleable curriculum to their will in order to address
and redress the historical repressions of thought and action.

Hegger et al (2012) suggests that seven conditions need to be met to facilitate
co-creation. Co-creation activities require a “broad church” where all actors find
a voice in the problem definition and goal setting stages. The differing perspec-
tives and competencies of stakeholders must be acknowledged, and the resources

Teaching Research

The ecology of knowledges

representedin problem

/ solving and co-created \
learning activities on

\ climate change adaptation /

Outreach

Fig. 4.1 The relationship between the ecology of knowledges and different missions of the
university
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and facilities required to support co-creation activities, carefully considered. Mean-
ingful incentives and rewards need to be put in place to overcome inertia and
help promote innovation. Sadly, a recent systematic review of co-creation activi-
ties within agroecology finds that only 6% (of the 69 cases reviewed) resulted in
positive outcomes (Cartagena, 2019). The review concluded that co-creation activi-
ties that yielded successful impacts were those that solicited a sense of attachment
to the project and those that were personally relevant to the farmers. External factors
such as resource limitations, power asymmetries and obstructive regulation were
found to hinder co-creation efforts. Past research on agroecology co-production also
finds that shifting power dynamics between stakeholders greatly affects engagement
and interaction levels (Carolan, 2006). This is an important consideration for future
university outreach programmes. Outreach programmes that aim to co-create knowl-
edge between academics and farmers must foster a mutual respect for both people
and place (Scannell & Gifford, 2010). Relationship building is therefore funda-
mental to the success of outreach programmes (White & Utter, 2021). Humility,
active listening, and empathy are required to gain the trust of farmers who may
feel wary of imported doctrines that are incompatible with their local culture (De
Sousa Santos, 2014). Differences in perspective, interests and goals can also drive a
wedge between stakeholders unless they are properly managed (Ayala-Orozco, et al.,
2018). Indeed, the importing of solutions from the Global North represents a form
of techno-solutionism that arises from climate colonialism (Stein, 2023). Neverthe-
less, transdisciplinary outreach activities focused on co-creation have the potential
to support transformational social learning within communities (Macintyre et al.,
2018).

The inclusivity of transdisciplinary teaching approaches holds the promise of
meaningful dialogue between local communities and scientists. This participative
approach allows for the co-creation of optimised and localised climate solutions.
Couched within the resident culture and nested within nuance, transdisciplinary
approaches have yet to be fully realised. Parity between science and non-science
inputs appears difficult to achieve. However, scientists need to realise that effective
climate solutions all inherently require a polycentric approach and understanding of
the behavioural complexities that contribute to the problem. In this regard, western
science alone comes up short.

Pursuing Polycentricity within the University to Address
Climate Solution

Changes in perceptual and behavioural patterns are required across different facets of
auniversity’s mission to facilitate climate solutions. Solutions that fail to leverage the
generational wisdom embedded with communities are likely to fail. While western
science has served society well, it must adopt a more conciliatory stance with regard
to Indigenous knowledge. Scientists within the hard sciences must listen to their
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colleagues within the softer social sciences who are more receptive to the wisdoms
contained within culture. The epistemological implications may be uncomfortable
for some who have spent their lives asserting the supremacy of western sciences.
Since the age of the enlightenment (Pinker, 2018), reason and logic have become
the mainstays of this domain. The unbounded success of the scientific method as
a means of progressing development has led to an epistemology that reinforces the
narrative that science in isolation can overcome all challenges. However, now science
faces its most pressing challenge, one that cannot arguably be overcome without
transdisciplinary input. Science must extend an olive branch to those who seek to
contribute to climate solutions from outside academia and outside the traditional
sciences (Newberry & Trujillo, 2018). It is worth considering that academics have
been indoctrinated with the scientific method. Thus, training and resources may be
needed to help facilitate their transition to a more inclusive modus operandi that
considers the ecology of knowledges. The vaulted position that academics occupy
within society furnishes them with the power to influence vast swathes of people.
However, perhaps the issue is that the self-sustaining culture within academia is at
loggerheads with the culture that exists outside of the university gates. Typically, it
is environmental evangelists and politicians who extoll the virtues of a data driven
approach to climate change solutions. These prominent thought leaders often set the
agenda and frame the messaging on climate change solutions. In stark contrast, the
voices of those who are most affected by climate change are often muted or unheard.
Going forward, universities have an important role to play in giving voice to these
underrepresented communities. Since universities should serve their communities,
they must consider how the Indigenous knowledge of the region can be incorporated
into their curricula to comunially transform local and national responses to climate
change (Mbah et al., 2021).

We assert that the African university of tomorrow should embrace a placed-based
focus when delivering CCE. Such a university would aim to capture the full ecology of
knowledges through its teaching, research, and outreach programmes (see Fig. 4.1).
In short, African universities should adopt a polycentric approach to CCE (Ajaps &
Mbah, 2022). This approach should be characterised by a tripartite mission focus that
embeds IK within all teaching, research and outreach activities within the university.
The role of academics within this approach is to actively raise the profile of IK among
students, the private sector and the government. Table 4.1 summarises how research,
teaching, and outreach/fieldwork can be used to pursue polycentricity among these
different cohorts. Below, we provide an example of how a polycentric approach might
be used as a framework for operationalising a climate solution (clean cooking).

Rigorous research by an international team of scientists has identified 93 of the
most impactful technologies and practices that can be employed to reduce concentra-
tions of greenhouse gases (Project Drawdown, 2022a). Highly ranked in this list of
climate solutions is the practice of “clean cooking”. Indeed, ““clean cooking is one of
the most potent solutions to reducing global greenhouse gases” (Project Drawdown,
2022a). Unlike traditional means of cooking, clean cooking does not involve burning
materials that significantly contribute to greenhouse gases. Instead, clean cooking
uses renewable fuel (e.g. solar power) or low impact fuels (e.g. liquid petroleum
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Table 4.1 A tripartite approach to pursuing polycentricity within the university

Research

As intermediaries between government and local communities, universities
should engage in research that seeks to build bridges between rural
communities and national government. Transdisciplinary and interdisciplinary
research should be employed to promote curriculum decolonisation (Newberry
& Trujillo, 2018). The findings of the research should inform future
government policy on climate action

More funding should be provided to support local outreach programmes aimed
at achieving glocal solutions (Mampane et al., 2018). Government policies
should seek to nurture farmers’ links with the land (Ajaps & Mbah, 2022) by
encouraging cross pollination between academia and agrarian practice

Teaching

Universities should employ place-based pedagogy and outreach work to
prioritise and normalise transformative social learning. These activities should
foster continuous engagement with the local community to create stronger links
between the university and the community (Mbah, 2019)

A flexible, interactive and innovative approach to curriculum design should be
adopted. Students should be actively involved in problematising and problem
solving local issues through the lens of a polycentric approach (Ajaps & Mbabh,
2022; Mignolo, 2011). Mainstreaming CCE within all levels of higher
education is critical to achieving a sustainable future. However, future CCE
efforts need to focus on teaching tailored climate solutions that simultaneously
serve both climate mitigation and climate adaptation goals (Molthan-Hill et al.,
2022). The route to achieving this goal is through co-created, glocal solutions
that combine the full ecology of knowledges

Outreach and
fieldwork

Best practices need to be adopted when undertaking fieldwork to avoid conflict
(Chavez & Gavin, 2018) and to ensure that the research being undertaken is
directly applicable to the indigenes (Olesen & Nordentoft, 2018). Students and
academics who undertake outreach work should take a collaborative approach
to fieldwork. In the spirit of restorative justice, researchers should adopt a
humble, open-minded outlook that seeks to redress traditional power
asymmetries

Relinquishing incompatible goals and the allure of techno-solutionism (Stein,
2023) will ameliorate relations with the indigenes. Lecturers and other
stakeholders who enjoy privileged positions of power need to remain
open-minded and magnanimous during co-creation activities. Knowledge
systems should be afforded equal weight if the stereotypes of ill-fated past
encounters are to be avoided (Briley et al., 2015)

gas) that create much less greenhouse gases than traditional solid fuel stoves. Clean
cooking may also be viewed as a CCM strategy but also as a CCA strategy since it
potentially allows people to cook food in the absence of dwindling resources such as
firewood. The potential impact of educating people on the benefits of clean cooking
are huge when we consider that “worldwide, billions of people mainly cook with
polluting fuels and technologies” (Project Drawdown, 2022b).

.“As of 2020, an estimated 43% of families in low and middle-income countries
were mainly using cookstoves fuelled by traditional wood or coal stoves for cooking”
(Project Drawdown, 2022b). What’s more, research suggests that 31% of the global
population will still be using solid fuel stoves by 2030 (Stoner et al., 2021). While
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clean cooking is an important climate solution it nevertheless represents an exter-
nally sourced, technocratic intervention to reduce carbon emissions. If widespread
behaviour change is to be adopted by Indigenous communities then this departure
from traditional cooking methods must be sympathetic to the existing Indigenous
knowledge base.

Similarly, universities can adopt a polycentric approach to CCE as itemised in
Table 4.1, touching on their missions: (1) Research, (2) Teaching, and (3) Outreach
and fieldwork.

Specifically, for clean cooking to be widely adopted, significant research is first
required to ascertain the type of stove that would work best in each region. Weather
conditions, infrastructure and the availability of renewable materials are key determi-
nants. University researchers could assess the viability and suitability of the different
options available in the area. Importantly, researchers would also need to work with
local communities to understand the barriers and constraints that might hinder the
adoption of this new practice. This information could then be fed back to government
bodies to inform future public policy. In doing so, researchers could act as interme-
diaries between local communities and legislative bodies to help create the social
conditions conducive to the adoption of clean cooking practices.

After the research has established the best stove, it could then fall to educators to
disseminate this knowledge widely within their communities. Here, the role of the
educator is to cascade the information down to the grassroot level within commu-
nities. As respected thought leaders within their communities, academics also have
the power to sway industry leaders and local influencers within the community.

Finally, outreach and field research could be used to demonstrate the utility of
the clean cooking stoves in real world conditions. This type of outreach work would
extend the university’s conservation ethos outwards. It would bring the message to
hard-to-reach communities that traditionally lay beyond the reach of the university.
By adopting a polycentric approach to CCE, researchers and educators can begin
to redress the knowledge gap between the “town and the gown”. In doing so, they
can develop ever more impactful climate change adaptation and climate change
mitigation strategies within their resident communities.

Conclusion

IK has an important role to play in adaptation practices in Africa. However, greater
recognition of IKS within higher education and governmental spheres is required to
co-create CCA solutions that are relevant and relatable to rural farmers. The lack
of recognition of IK within governmental quarters seems to undermine the utility
of IK at university level, thereby delegitimising this knowledge base. It appears
that colonial narratives still shape education within Africa. We propose that future
IK research should challenge scientists to find the humility to relinquish the power
advantage bestowed unto them by their datasets. Similarly, we propose that outreach
programmes should promote genuine co-creation opportunities rather than simply
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be used as fortuitous encounters to harvest Indigenous wisdom or propagate the
scientific faith. The goal of the epistemologically plural or polycentric university is
not to integrate knowledge but rather to co-create it. This constructionist perspective
challenges the positivist orthodoxy embedded within academia and governments.
Government policy and university curriculums must strive to accommodate the place-
based attachments that bind people to places. It is clear that IK must form an integral
part of climate mitigation and climate adaptation strategies in Africa.

The conceptual premises advanced in this chapter are intended to support the
transdisciplinary research and co-creation activities needed to deliver the climate
solutions of tomorrow. Alas, if the promise of an epistemological plural or polycen-
tric university is to be realised then the cultural barriers of climate colonisation and
techno-solutionism must first be overcome. A departure from a neo-liberal, market-
driven education system is required to secure transformative education (Odell et al.,
2019). Furthermore, transformative education that seeks to address all the Sustain-
able Development Goals must “restructure power and the embedded values within
society” (Odell et al., (2019 p. 3). To promote the required “third order changes”
to learning, Sterling (2011) asserts that we must engage in “seeing things differ-
ently”. An epistemological plural or polycentric approach to CCE in Africa will help
to achieve these transformative changes by promoting core sustainability compe-
tencies that empower learners to integrate sustainability into their everyday lives
(see Wiek et al., 2011). Empowering learners to tackle climate change will require
them to engage in different modes of thinking; (1) Systems thinking competency, (2)
anticipatory or future thinking competency, (3) normative or value thinking compe-
tency, (4) strategic thinking or action-orientated competency and (5) interpersonal
or collaborative competency. Tailored CCE can induce these modes of thinking that
are needed to foster meaningful and impactful changes to thinking and behaviour.
As such, CCE has the potential to empower a new generation of Africans to take
ownership of their own futures by facing down the threat of climate change on their
own terms.

References

Adebisi, F. 1. (2016). Decolonising education in Africa: Implementing the right to education by
re-appropriating culture and indigeneity. Northern Ireland Legal Quarterly., 67, 433—451.

Agrawal, A. (1995). Dismantling the divide between indigenous and scientific knowledge.
Development and Change, 26(3), 413—439.

Ajaps, S., & Mbah, F. M. (2022). Towards a critical pedagogy of place for environmental conser-
vation. Environmental Education Research, 28(4), 508-523. https://doi.org/10.1080/13504622.
2022.2050889

Aldunce, P., Bérquez, R., Adler, C., Blanco, G., & Garreaud, R. (2016). Unpacking resilience for
adaptation: Incorporating practitioners’ experiences through a transdisciplinary approach to the
case of drought in Chile. Sustainability, 8(9), 905.

Apollo, A., & Mbah, M. F. (2021). Challenges and opportunities for climate change education (Cce)
in East Africa: A critical review. Climate, 9(6), 93.


https://doi.org/10.1080/13504622.2022.2050889
https://doi.org/10.1080/13504622.2022.2050889

4 Conceptual Premises for Climate Change Adaptation Education ... 85

Asante, M. K. (2008). Afrocentricity: Toward a new understanding of African thought in the
world. In M. Kete, Y. M. Asante, J. Yin (Eds.) The Global Intercultural Communication Reader
(pp- 101-110). New York, USA: Routledge. ISBN 978-0-415-95812-7.

Ayala-Orozco, B., Rosell, J. A., Mercon, J., Bueno, L., Alatorre-Frenk, G., Langle-Flores, A., &
Lobato, A. (2018). Challenges and strategies in place-based multi-stakeholder collaboration for
sustainability: Learning from experiences in the global South. Sustainability, 10(9), 3217.

Banks, C. A. M., & Banks, J.A. (1995). Equity pedagogy: An essential component of multicultural
education. Theory Into Practice, 152—158.

Berger, P., Gerum, N., & Moon, M. (2015). Roll up your sleeves and get at it! climate change
education in teacher education. Canadian Journal of Environmental Education, 20, 154-172.

Blum, N., Nazir, J., Breiting, S., Goh, K. C., & Pedretti, E. (2013). Balancing the tensions and
meeting the conceptual challenges of education for sustainable development and climate change.
Environmental Education Research, 19(2), 206-217.

Boateng, C. A., & Boateng, S. D. (2015). Tertiary institutions in Ghana curriculum coverage on
climate change; implications for climate change awareness. Journal of Education and Practice,
6(12), 99-106.

Briley, L., Brown, D., & Kalafatis, S. E. (2015). Overcoming barriers during the co-production of
climate information for decision-making. Climate Risk Management, 9, 41-49.

Buckland, P., Goodstein, E., Alexander, R., Muchnick, B., Mallia, M. E., Leary, N., et al. (2018).
The challenge of coordinated civic climate change education. Journal of Environmental Studies
and Sciences, 2018(8), 169-178.

Cajete, G. A. (2005). American Indian epistemologies. New Directions for Student Services,
2005(109), 69-78.

Carolan, M. S. (2006). Sustainable agriculture, science and the co-production of ‘expert’ knowledge:
The value of interactional expertise. Local Environment, 11(4), 421-431.

Cartagena, B. L. (2019). Bridging the gap between theory and practice in agroecological farming:
Analyzing knowledge co-creation among farmers and scientific researchers in Southern Spain
[Unpublished master’s thesis]. Murcia, Spain: Spain Regeneration.

Chao, S., & Enari, D. (2021). Decolonising climate change: A call for beyond-human imaginaries
and knowledge generation. ETropic, 20(2), 32-54. https://doi.org/10.25120/etropic.20.2.2021.
3796

Chavez, D. M., & Gavin, M. C. (2018). A global assessment of Indigenous community engagement
in climate research. Environmental Research Letters, 13(12), 123005.

Collins, K., & Ison, R. (2009). Jumping off Arnstein’s ladder: Social learning as a new policy
paradigm for climate change adaptation. Environmental Policy and Governance, 19(6),358-373.

Cross, I. D., & Congreve, A. (2021). Teaching (super) wicked problems: Authentic learning about
climate change. Journal of Geography in Higher Education, 45(4), 491-516.

De Sousa Santos, B. (2014). Epistemologies of the South: Justice against Epistemicide. Oxon, UK:
Routledge.

Dupigny-Giroux, L. A. L. (2010). Exploring the challenges of climate science literacy: Lessons
from students, teachers and lifelong learners. Geography Compass, 4(9), 1203-1217.

Earth Insight. (2022). Congo in the Crosshairs: New Oil & Gas Expansion Threats to Forests
and Communities. Retrieved 08 Jan 24, from https://www.earth-insight.org/wp-content/uploads/
2022/11/Congo-in-the-Crosshairs-November-2022-English-Report-small.pdf.

Ensor, J., & Harvey, B. (2015). Social learning and climate change adaptation: Evidence for
international development practice. Wiley Interdisciplinary Reviews: Climate Change, 6(5),
509-522.

Eriksen, S., Aldunce, P., Bahinipati, C.S., Martins, R.D.A., Molefe, J.I., Nhemachena, C., O’ Brien,
K., Olorunfemi, F., Park, J., Sygna, L., & Ulsrud, K. (2012). When not every response to climate
change is a good one: Identifying principles for sustainable adaptation. In Sustainable Adaptation
to Climate Change (pp. 7-20). Routledge.


https://doi.org/10.25120/etropic.20.2.2021.3796
https://doi.org/10.25120/etropic.20.2.2021.3796
https://www.earth-insight.org/wp-content/uploads/2022/11/Congo-in-the-Crosshairs-November-2022-English-Report-small.pdf
https://www.earth-insight.org/wp-content/uploads/2022/11/Congo-in-the-Crosshairs-November-2022-English-Report-small.pdf

86 M. F. Mbah et al.

Filho, W. L., Sima, M., Sharifi, A., Luetz, J. M., Salvia, A. L., Mifsud, M., Olooto, F. M., Djekic, I.,
Anholon, R., Donkor, F. K., Dinis, M. A. P., Klavins, M., Finnveden, G., Chari, M. M., Molthan-
Hill, P, Mifsud, A., Sen, S. K., & Lokupitiya, E. (2021). Handling climate change education at
universities: An overview. Environmental Sciences Europe, 33, 1-19.

Freire, P. (1996). Pedagogy of the Oppressed (Revised). Continuum.

Greenwood, M., & Lindsay, N. M. (2019). A commentary on land, health, and indigenous knowledge
(s). Global Health Promotion, 26(3_suppl), 82-86.

Hegger, D., Lamers, M., Van Zeijl-Rozema, A., & Dieperink, C. (2012). Conceptualising joint
knowledge production in regional climate change adaptation projects: Success conditions and
levers for action. Environmental Science & Policy, 18, 52-65.

Ibarra, R. (2001). Beyond affirmative action: Reframing the context of higher education. The
University of Wisconsin Press.

IPCC. (2018). Global Warming of 1.5°C, an IPCC special report on the impacts of global warming
of 1.5°C above pre-industrial levels and related global greenhouse gas emission pathways, in
the context of strengthening the global response to the threat of climate change, sustainable
development, and efforts to eradicate poverty. Retrieved Feburary 14, 2023, from http://www.
ipcc.ch/report/sr15/.

Johnson, D. E., Parsons, M., & Fisher, K. (2022). Indigenous climate change adaptation: New
directions for emerging scholarship. Environment and Planning E: Nature and Space, 5(3),
1541-1578.

Kumalo, S. H. (2017). Problematising development in sustainability: Epistemic justice through an
African ethic. Southern African Journal of Environmental Education, 33, 14-24.

Kumashiro, K. K. (2002). Troubling education: Queer activism and anti-oppressive pedagogy.
Psychology press.

Larran Jorge, M., Herrera Madueiio, J., Calzado, Y., & Andrades, J. (2016). A proposal for measuring
sustainability in universities: A case study of Spain. International Journal of Sustainability in
Higher Education, 17(5), 671-697.

Latulippe, N., & Klenk, N. (2020). Making room and moving over: Knowledge co-production,
Indigenous knowledge sovereignty and the politics of global environmental change decision-
making. Current Opinion in Environmental Sustainability, 42, 7-14.

Lotz-Sisitka, H. (2011). The “event” of modern sustainable development and universities in Africa.
Sustainable Development, 2(1), 41-57.

Lumadi, M. W. (2021). The pursuit of decolonising and transforming curriculum in higher education.
South African Journal of Higher Education, 35(1), 1-3.

Macintyre, T., Lotz-Sisitka, H., Wals, A., Vogel, C., & Tassone, V. (2018). Towards transformative
social learning on the path to 1.5 degrees. Current Opinion in Environmental Sustainability, 31,
80-87.

Mackinlay, E., & Barney, K. (2014). Unknown and unknowing possibilities: Transformative
learning, social justice, and decolonising pedagogy in indigenous Australian studies. Journal of
Transformative Education, 12(1), 54-73

Mampane, R. M., Omidire, M. E., & Aluko, F. R. (2018). Decolonising higher education in Africa:
Arriving at a glocal solution. South African Journal of Education, 38(4). https://doi.org/10.
15700/saje.v38n4al636

Mbah, M. (2019). Can local knowledge make the difference? Rethinking universities’ commu-
nity engagement and prospect for sustainable community development. The Journal of
Environmental Education, 50(1), 11-22.

Mbah, M., Ajaps, S., & Molthan-Hill, P. (2021). A systematic review of the deployment of indige-
nous knowledge systems towards climate change adaptation in developing world contexts:
Implications for climate change education. Sustainability, 13(9), 4811.

Mbah, M. F,, & Ezegwu, C. (2024). The Decolonisation of climate change and environmental
education in Africa. Sustainability, 16(9), 3744.

Mignolo, W. (2011). The darker side of western modernity: Global futures, decolonial options.
Duke University Press.


http://www.ipcc.ch/report/sr15/
http://www.ipcc.ch/report/sr15/
https://doi.org/10.15700/saje.v38n4a1636
https://doi.org/10.15700/saje.v38n4a1636

4 Conceptual Premises for Climate Change Adaptation Education ... 87

Mochizuki, Y., & Bryan, A. (2015). Climate change education in the context of education for sustain-
able development: Rationale and principles. Journal of Education for Sustainable Development,
9(1), 4-26.

Molthan-Hill, P., Blaj-Ward, L., Mbah, M. E,, & Ledley, T. S. (2022). Climate change education
at universities: Relevance and strategies for every discipline. Handbook of Climate Change
Mitigation and Adaptation (pp. 3395-3457). Springer International Publishing.

Molthan-Hill, P., Worsfold, N., Nagy, G. J., Filho, W. L., & Mifsud, M. (2019). Climate change
education for universities: A conceptual framework from an inter-national study. Journal of
Cleaner Production., 226, 1092—-1101. https://doi.org/10.1016/j.jclepro.2019.04.053

Mezirow, J. (1978). Perspective transformation. Adult Education, 28(2), 100-110.

Newberry, T., & Trujillo, O. V. (2018). Decolonizing education through transdisciplinary approaches
to climate change education. In Indigenous and decolonizing studies in education (pp. 204-214).
Routledge.

Nussbaum, E. M., Owens, M. C., Sinatra, G. M., Rehmat, A. P., Cordova, J. R., Ahmad, S., et al.
(2015). Losing the Lake: Simulations to promote gains in student knowledge and interest about
climate change. International Journal of Environment & Science Education, 10(6), 789-811.

Odell, V., Molthan-Hill, P., Martin, S., and Sterling, S. (2019). Transformative Education to Address
All Sustainable Development Goals. In: Leal Filho, W., Azul, A., Brandli, L., Ozuyar, P., Wall,
T. (eds) Quality Education. Encyclopedia of the UN Sustainable Development Goals. Springer,
Cham. https://doi.org/10.1007/978-3-319-69902-8-106-1

Olesen, B. R., & Nordentoft, H. M. (2018). “On slippery ground”—beyond the innocence of collab-
orative knowledge production. Qualitative Research in Organizations and Management: An
International Journal, 13(4), 356-367.

Paytan, A., Halversen, C., Weiss, E., Pedemonte, S., & Mescioglu, E. (2017). Education for climate
change adaptation and resilience. Limnology and Oceanography Bulletin, 26(3), 71-73.

Pinker, S. (2018). Enlightenment now: The case for reason, science, humanism, and progress.
Penguin, UK.

Praskievicz, S. (2022). Ground truth: Finding a “place” for climate change. Progress in Environ-
mental Geography, 1(1-4), 137-162.

Project Drawdown. (2022a). Table of Solutions. Retrieved 08 Jan 2024, from https://drawdown.org/
solutions/table-of-solutions.

Project Drawdown. (2022b). Clean cooking. Retrieved 09 Jan 2024, from https://drawdown.org/sol
utions/clean-cooking.

Pruneau, D., Khattabi, A., & Demers, M. (2010). Challenges and possibilities in climate change
education. Online Submission, 7(9), 15-24.

Reliefweb, (2023). Africa suffers disproportionately from climate change. Retrieved January 8,
2024, from https://reliefweb.int/report/world/africa-suffers-disproportionately-climate-change.

Reza, M. 1. (2016). Sustainability in higher education: Perspectives of Malaysian higher education
system. SAGE Open, 1-9.

Royster, P. D. (2020). Epistemology of knowledge. In Decolonizing Arts-Based Methodologies, pp
150-171. Brill.

Scannell, L., & Gifford, R. (2010). Defining place attachment: A tripartite organizing framework.
Journal of Environmental Psychology, 30(1), 1-10.

Schlingmann, A., Graham, S., Benyei, P., Corbera, E., Sanesteban, I. M., Marelle, A., & Reyes-
Garcia, V. (2021). Global patterns of adaptation to climate change by indigenous peoples and
local communities: A systematic review. Current Opinion in Environmental Sustainability, 51,
55-64.

Shava, S., & Nkopodi, N. (2020). Indigenising the university curriculum in southern Africa. In
Indigenous studies: Breakthroughs in research and practice, (pp. 243-254). 1GI Global.

Silvestri, S., Bryan, E., Ringler, C., Herrero, M., & Okoba, B. (2012). Climate change perception
and adaptation of agro-pastoral communities in Kenya. Regional Environmental Change, 12,
791-802.


https://doi.org/10.1016/j.jclepro.2019.04.053
https://doi.org/10.1007/978-3-319-69902-8-106-1
https://drawdown.org/solutions/table-of-solutions
https://drawdown.org/solutions/table-of-solutions
https://drawdown.org/solutions/clean-cooking
https://drawdown.org/solutions/clean-cooking
https://reliefweb.int/report/world/africa-suffers-disproportionately-climate-change

88 M. F. Mbah et al.

Simpson, N. P., Andrews, T. M., Kronke, M., Lennard, C., Odoulami, R. C., Ouweneel, B., Steynor,
A., & Trisos, C. H. (2021). Climate change literacy in Africa. Nature Climate Change, 11(11),
937-944.

Sobel, D. (2005). Place-based education: Connecting classrooms and communities. Education for
Meaning and Social Justice., 17(3), 63—-64.

Ssekamatte, D. (2022). The role of the university and institutional support for climate change
education interventions at two African universities. Higher Education, 1-15.

Ssekamatte, D. (2020). Towards a theoretical model linking university education to climate change
interventions in the African context. Journal of African Studies and Development, 12(1), 17-24.
https://doi.org/10.5897/jasd2020.0569

Stein, S. (2023). Universities confronting climate change: beyond sustainable development and
solutionism. Higher Education, 1-19. https://doi.org/10.1007/s10734-023-00999-w

Sterling, S. (2011). Transformative learning and sustainability: sketching the conceptual ground.
Learning and teaching in higher education, 5(11), 17-33.

Stoner, O., Lewis, J., Martinez, I. L., Gumy, S., Economou, T., & Adair-Rohani, H. (2021).
Household cooking fuel estimates at global and country level for 1990 to 2030. Nature
Communications, 12(1), 5793.

Sultana, F. (2022). The unbearable heaviness of climate coloniality. Political Geography. https://
doi.org/10.1016/j.polgeo.2022.102638

Thaman, K. H. (2002). Shifting sights: The cultural challenge of sustainability. Higher Education
Policy, 15(2), 133-142.

Tilbury, D. (2011). Higher education for sustainability: A global overview of commitment and
progress. Higher Education in the World, 4(1), 18-28.

Ubisi, N. R., Kolanisi, U., & Jiri, O. (2019). Comparative review of indigenous knowledge systems
and modern climate science. Ubuntu: Journal of Conflict and Social Transformation, 8(2),
53-73.

Udas, E., Wolk, M., & Wilmking, M. (2018). The “carbon-neutral university”—a study from
Germany. International Journal of Sustainability in Higher Education, 19(1), 130-145.

Ulmer, N., & Wydra, K. (2020). Sustainability in African higher education institutions (HEIs)
shifting the focus from researching the gaps to existing activities. International Journal of
Sustainability in Higher Education, 21(1), 18-33.

UNESCO. (2020). Education for sustainable development: aroadmap. Retrieved Feburary 14,2022,
from https://unesdoc.unesco.org/ark:/48223/pf0000374802.locale=en.

Utter, A., White, A., Méndez, V. E., & Morris, K. (2021). Co-creation of knowledge in agroecology.
Elementa: Science of the Anthropocene, 9(1), 00026.

Virtenen, A. (2010). Learning for climate responsibility: Via consciousness to action. In W. L. Filho
(Ed.), Universities and climate change (pp. 231-240). Springer.

Waghid, Z., & Hibbert, L. (2018). Advancing border thinking through defamiliarisation in uncov-
ering the darker side of coloniality and modernity in South African higher education. South
African Journal of Higher Education, 32(4), 263-283.

Wallace-Wells, D. (2019). The uninhabitable earth: A story of the future. Penguin UK.

White, A., & Utter, A. (2021). Essential attributes in the co-production of knowledge by farmers
and agricultural outreach professionals in Vermont (Unpublished manuscript). University of
Vermont.

Whyte, K. (2017). Indigenous climate change studies: Indigenizing futures, decolonizing the
Anthropocene. English Language Notes, 55(1), 153—-162.

Wiek, A., Withycombe, L., & Redman, C. (2011). Key competencies in sustainability: A reference
framework for academic program development. Sustainability Science, 6(2), 203-218.

Williams, J., Roth, WM., Swanson, D., Doig, B., Groves, S., Omuvwie, M., Borromeo Ferri, R., &
Mousoulides, N. (2016). Interdisciplinary mathematics education. Springer Nature.

Zembylas, M. (2018). Decolonial possibilities in South African higher education: Reconfiguring
humanising pedagogies as/with decolonising pedagogies. South African Journal of Education,
38(4), 1-11.


https://doi.org/10.5897/jasd2020.0569
https://doi.org/10.1007/s10734-023-00999-w
https://doi.org/10.1016/j.polgeo.2022.102638
https://doi.org/10.1016/j.polgeo.2022.102638
https://unesdoc.unesco.org/ark:/48223/pf0000374802.locale%3Den

4 Conceptual Premises for Climate Change Adaptation Education ... 89

Open Access This chapter is licensed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons license and
indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.


http://creativecommons.org/licenses/by/4.0/

Part 11
Pedagogical Insights, Approaches
and Capabilities



Chapter 5 ®)
ICT-Enabled Climate Change Education <o
and Adaptation in Africa

Evans Olaniyi®, Eregha Perekunah®, and Osuji Emeka

Abstract Climate change is a global issue that is both inevitable and urgent, and
Africa is particularly vulnerable to its impact. This chapter examines how ICT can be
used for climate change education and adaptation in Africa. Despite the importance
of ICT, there is limited information available in the literature about how it is presently
and will be used in Africa’s efforts to adapt to climate change. The chapter highlights
that ICT is crucial in addressing the significant challenges posed by climate change
in Africa, and can be employed to facilitate the dissemination of knowledge required
for climate change adaptation at the community level. This can be accomplished by
raising awareness, providing access to critical information, and promoting learning
and sharing of experiences.

Keywords ICT - Climate change - Climate education * Climate adaptation

Introduction

Recently recorded changes in the climate, such as those attributed to global warming
caused by the release of greenhouse gases, indicate catastrophic consequences for
natural and human environments worldwide, as reported by the World Meteorological
Organization (WMO, 2021). The WMO also found that CO2 and N20 concentrations
in the atmosphere were respectively 150%, 262%, and 123% higher than preindustrial
levels in 2021. Chatiza (2019) predicts that the world will surpass the threshold for
dangerous warming between 2027 and 2042. However, the impacts of human-caused
climate change are already evident in Africa. According to the Intergovernmental
Panel on Climate Change (IPCC, 2014), the continent has experienced temperature
increases of 0.1 to 0.3 degrees every decade, in addition to changing rainfall patterns
and more frequent droughts and floods. Trisos et al. (2022) suggest that warming
in the South Atlantic and Indian Oceans may have caused a reduction in monsoons,
depriving the Sahel region of rainfall. Africa is projected to be more severely affected
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by climate change than other regions, with warming occurring at a faster rate than
the global average. Rising sea levels are expected to impact island nations and the
eastern coast of Africa (Trisos et al., 2022).

Information and communication technology (ICT) systems have become a corner-
stone of modern civilization (Fettweis and Zimmermann, 2008). The growth of ICT
and its integration into daily life has been so significant that it is difficult to imagine a
future without smartphones, the internet, and satellite networks (Evans & Mesagan,
2022). Effective use of ICT-enabled tools, such as ICT-enabled climate change educa-
tion, may aid national climate adaptation efforts in Africa, providing early-warning
systems and education to communities about potential consequences and means of
adaptation (Trisos et al., 2022). While the extent to which ICT-enabled climate change
education is integrated with development goals varies from country to country, there
is a need for improvement in utilizing its potential urgently in Africa due to current
changes on the continent (Aderemi & Onyekwelu, 2011).

According to Simpson et al., (2022), climate change literacy is essential for intelli-
gent mitigation and adaptation efforts, requiring an understanding of climate change
and its anthropogenic causes. As such, international organizations, such as the World
Bank and the United Nations, view climate change literacy in the form of ICT exper-
tise as a tool for achieving long-term development, particularly in poorer nations
(Baklanov et al., 2016). The broader concept of climate change adaptation, which
communities must employ to restore their way of life, includes climate change literacy
with ICT tools at its core.

Despite ongoing research, the main barriers to addressing climate change are the
complexity and diversity of its impacts (Trisos et al., 2022). This chapter exam-
ines climate change education and adaptation in Africa using ICT, emphasizing the
diversity within the continent and offering context-specific findings and solutions.
Moreover, there is currently a lack of understanding of climate change literacy in
Africa. As such, educating the next generation of Africans about climate change
is imperative in combating its economic and societal effects (Allianceforscience,
2022).

Methodology

The data collection process involved identifying and reviewing relevant literature on
climate change education and adaptation in Africa, as well as the potential of ICT-
enabled solutions. Indeed, conceptual papers typically do not require primary data
collection, as they are based on a synthesis of existing theories, concepts, and empir-
ical evidence. However, to ensure the accuracy and credibility of the concepts, the
synthesis of existing literature was conducted through a review of academic journals,
textbooks, as well as online databases, such as Web of Science, Google Scholar, and
Scopus. The search terms used were “climate change education,” “climate change
adaptation,” “ICT-enabled solutions,” “Africa,” and various combinations of these
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terms. The search items were limited to peer-reviewed publications (published in
English) between 2000 and 2022.

Thematic analysis is a commonly used method for analyzing qualitative data in
social science research (Braun & Clarke, 2006). We used this method to identify key
concepts and themes in the literature on climate change education and adaptation
in Africa, as well as the potential of ICT-enabled solutions. Furthermore, the data
analysis process in conceptual research involves synthesizing existing concepts and
theories to develop a new or refined theoretical model. In this paper, the data analysis
process involved the synthesis of existing literature on climate change education and
adaptation, as well as the potential of ICT-enabled solutions in Africa. We analyzed
and compared various theories and concepts related to climate change education and
adaptation, as well as the potential of ICT-enabled solutions.

Climate Change in Africa

Climate change poses a serious threat to the rural livelihoods of Sub-Saharan Africa
(Tume et al., 2019). This hazard is increasing agricultural productivity and food
security risks, as well as endangering millions of lives worldwide, particularly in
Africa (IPCC, 2014). Climate change is having a greater impact on rural African
populations due to their increased susceptibility (IPCC, 2014). Hulme (2005) notes
that temperatures have increased by approximately 0.5 degrees Celsius per century
throughout the twentieth century, with greater warming occurring in the seasons
from June to August and September to November than in December to February and
March to May. Between 1961 and 2000, there were more warm periods and fewer cold
days in southern and western Africa, and the six hottest seasons of this millennium
all occurred after 1980, with 1986—-1995 being the highest recorded (Kotir, 2011).
Scientific evidence indicates an anthropogenic influence in the twentieth century’s
continental-wide temperature rises (IPCC, 2014; Min et al. 2007; Stott et al., 2010).
Unlike the Sahel, where rainfall has decreased over the last two decades, rainfall has
recently recovered (WGI ARS5). Scientific evidence supports the notion that increased
anthropogenic GHG forcing is causing global warming (IPCC 2013).

Developing countries’ low-income communities frequently experience the conse-
quences of global warming. One of the most vulnerable regions to climate change is
Africa, which is already experiencing the effects of climate change due to soil degra-
dation and loss of agricultural land (Carney et al.,2014; Lambin et al., 2003; Leh et al.,
2013). The Fourth Assessment Report of the Intergovernmental Panel on Climate
Change (IPCC, 2007) provides more evidence that climate change is happening
and poses significant risks to social, political, and economic factors. According to
the IPCC, the contemporary “heating of the climate system is unambiguous,” as
evidenced by increases in global average air and ocean warmth, extensive melting
of snow and ice, and an increasing global average sea level IPCC 2007, p. 5). The
Sahara is projected to become the most vulnerable region. These effects will occur
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concurrently with Africa’s rapid population growth, which is expected to rise from
0.9 billion people in 2005 to over 2 billion by 2050 (IPCC, 2007).

African farmers are facing a serious threat from climate change due to increasing
temperatures, changing patterns of rainfall and drought, and extreme weather events
like storms and heatwaves (Gacheno & Amare, 2021). Africa, with its high popula-
tion density, has a long history of severe and prolonged disasters, especially droughts.
For example, a devastating drought occurred in the Horn of Africa due to four years
of below-average rainfall (Weforum, 2022), which affected more than 18 million
people in Ethiopia, Somalia, and Kenya who suffered from extreme famine (US
government’s Humanitarian Information Unit, in Weforum, 2022). Land degrada-
tion in Africa has increased the vulnerability of the already precarious situation.
Additionally, global economic activities have contributed to recent environmental
changes that have led to severe human misery and social instability in Africa (Nyong
et al., 2007). Climate change resulting from greenhouse gas (GHG) emissions has
caused severe effects on natural and human habitats worldwide (WMO, 2021), with
CO2, methane, and N20O emissions in the atmosphere being 150%, 262%, and 123%
higher than pre-industrial times in 2021 (WMO, 2021).

Africa has been warming at a rate of about 4 0.3 °C per decade between 1991 and
2021, and sea levels are rising faster along African beaches than the global average,
putting between 108 and 116 million people at risk from sea level rise by 2030
(WMO, 2022). Droughts in East Africa have been exacerbated by multiple failed
wet seasons, as well as increased violence, population displacement, and COVID-
19 restrictions. Heatwaves have affected many parts of Northern Africa, including
Tunisia, Algeria, Morocco, and Libya, while South Sudan, Nigeria, the Republic of
Congo, the Democratic Republic of the Congo (DRC), and Burundi have experienced
severe flooding. Sand and dust storms have also been a persistent issue (WMO, 2022).

The main climate-related concerns in Africa are flooding and droughts (WMO,
2022), which have cost the region’s economy more than 70 billion USD in the past
50 years. The estimated climate-related costs to African countries could reach $50
billion annually by 2050. Long-term declines in river flows are attributed to rising
temperatures, drought, and increasing water demand, and climate-related hazards
have been the main cause of displacement in Africa. In 2021, around 14.1 million
people in Sub-Saharan Africa were internally displaced. Since 1961, rising temper-
atures have contributed to a 34% drop in agricultural production in Africa, and a
1.5 °C global warming is expected to result in a 9% decrease in maize output in West
Africa (WMO, 2022).

Despite the pressing need to improve climate services across Africa, around 418
million people still lack access to basic drinking water, and 779 million people need
basic sanitation facilities (WMO, 2022). Only 27 of the 51 African countries for
which data is available have the capacity to undertake Integrated Water Resource
Management, and initiatives are often carried out on an ad hoc basis with unstable
funding. Only four African countries have end-to-end drought prediction or warning
services at full/advanced capability (WMO, 2022).
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ICT for Climate Change Adaptation in Africa

The International Panel on Climate Change (IPCC) has predicted that by 2050,
agricultural and fodder growing seasons in Western and Southern Africa may be
reduced by an average of 20% (Zougmoré et al., 2016). This highlights the need for
African communities to become more resilient to climate change and its impact on
food security. The use of information and communication technology (ICT) can play
a vital role in monitoring, mitigating, and adapting to the effects of climate change.
As Pant and Heeks (2012) suggest, ICT can aid in merging current data, providing
access to new information and expertise, lowering transaction and service costs, and
playing a positive role in ICT-based industry. In order to combat the consequences
of climate change, it is necessary to promote extensive climate change measures
that utilize ICT as an effective instrument for communicating relevant technology
(Adenle et al., 2015).

Africa is especially vulnerable to natural disasters due to its geography, dense
population, and poverty (Mbilinyi et al., 2013). Imam et al. (2017) state that tropical
cyclones, landslides, and droughts are the primary meteorological catastrophes that
impact the environment, ecology, way of life, and socioeconomic development of
Africans. In order to promote extensive climate change measures, ICT is expected to
be a successful tool for communicating relevant technology to reduce climate change.
ICT can be used to share and distribute knowledge that can help in adapting to the
effects of climate change, especially in early warning, disaster risk management, early
farming, and health care. For instance, in India, locally relevant information provided
through ICT has helped residents better adapt to harsh weather disasters and food
shortages (Imam et al., 2017). In Burkina Faso, community radio has become a vital
resource for raising awareness of the local impacts of climate change. Furthermore,
early warning systems, urban and rural planning, health services, and education are
all common uses of ICT in Zimbabwe, while participatory videography and digital
storytelling are employed in Madagascar (Imam et al., 2017).

The use of ICT can play a crucial role in combating the consequences of climate
change in Africa. The UN Climate Change secretariat has recognized this importance
by forming a new relationship with the Global e-Sustainability Initiative (GeSI) in
2013. Local-level solutions, such as storm and hurricane shelters, shoreline and
river berms, tree plantings, crop diversity, tillage techniques, and diverse agronomic
techniques, have also been employed to combat the effects of climate change. As a
result, ICT has the potential to transform climate change adaptation strategies in the
coming years (Imam et al., 2017).

It is important to acknowledge that there are numerous challenges to the use
of ICT in Africa. One major challenge is that the use of ICT is more difficult in
rural areas, where communities rely on solar energy for their electricity needs and
face annual erosion. This creates obstacles for using ICT tools, as people in these
communities often have to go to marketplaces or other individuals with solar home
systems to charge their phones. Additionally, poor network access in many African
countries affects both mobile phone and internet use for climate change adaptation
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and mitigation. Illiteracy is also a concern, particularly for using mobile phones and
reading dashboards in UDC or CDC (Imam et al., 2017). Moreover, African women
are often discouraged from participating in climate change adaptation due to the
perception that they are less tech-savvy or disadvantaged.

Studies have highlighted that farmers struggle to adapt to climate change due
to a lack of information. In one study, about half of the respondents reported not
receiving information about the likely amount and distribution of rainfall in the
upcoming season, which reduces their ability to adapt (Chimanga & Kanja, 2020).
Therefore, the use of ICT and capacity building can assist small-scale farmers in
responding to climate change. Agriculture is a crucial livelihood for many people in
Africa, especially in rural areas, and climate change has significantly affected crop
seasons. However, most of Africa’s rural population lacks the knowledge necessary to
make informed decisions about coping with climate change (Morton, 2007). Hence,
both developed and developing nations can benefit from ICT services in areas such
as agriculture, health, early warning, and catastrophe risk reduction (Morton, 2007).

Other challenges have arisen in implementing ICT technologies, methods, tech-
niques, and policies for adapting to climate-related hazards in Africa. Although some
studies have identified these challenges, the difficulty of implementing new technolo-
gies arises from the majority of users lacking adequate knowledge about their use
and maintenance (Lybbert & Sumner, 2012). Therefore, a regulatory and institutional
framework is necessary to promote innovation and the use of existing technology for
significant improvement in climate change adaptation, particularly in Africa. This
will allow for the possibility of creating and implementing new technologies on a
larger scale to move towards a green environment (Lybbert & Sumner, 2012).

The prevalent approach to climate change adaptation has been top-down, planned,
and purposeful. However, it is worrying that many climate change adaptation
measures are emergent, unplanned, and originate within specific communities,
particularly in Africa (Pant & Heeks, 2012). To address this, adaptation projects
should include tools for building collective capability (Pant & Heeks, 2012). Fortu-
nately, ICT works towards this direction as most ICT applications, particularly those
centered on mobile technology, are designed with a planned strategy in mind (Pant &
Heeks, 2012).

Africa’s ICT for Education

ICT, a broad term encompassing a wide range of technologies such as radio, tele-
scopic photos, mobile phones, and digital currency exchanges, has become increas-
ingly prevalent in modern society (Salampasis & Theodoridis, 2013). The ability
to access, manage, integrate, evaluate, and produce information using digital tech-
nology, telecommunication tools, and/or networks in order to function in a knowledge
society is defined as ICT literacy by the International ICT Literacy Panel (Educa-
tional Testing Service, 2002). This skill set covers arange of abilities, from basic daily
living skills to more advanced ICT expertise that can bring about transformational
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change. The use of computer technologies, which are part of ICT, handles informa-
tion collection, retrieval, modification, storage, and distribution (Educational Testing
Service, 2002). Today, various computer devices, business-focused Al software,
communication media, and networking infrastructure are available.

However, the use of ICT in Africa as a transformational tool is hampered by
various factors, such as low levels of general literacy and weak abilities in areas like
reading, math, and problem-solving (Ukpabi & Karjaluoto, 2017; Zaidan, 2017).
Nonetheless, the development of ICT systems is the foundation of modern civilization
and innovations in this field are readily embraced. The global economic and social
structure have seen significant changes with the emergence of ICT, and it has also
transformed the educational process, making it more globally standardized (Evans &
Mesagan, 2022; Ukpabi & Karjaluoto, 2017; Zaidan, 2017). Therefore, ICT has
become an essential tool in the modern educational landscape, with the capability of
providing online education (Ukpabi & Karjaluoto, 2017; Zaidan, 2017).

In Africa, post-secondary education has increased faster than in any other area,
with over 77 million students enrolling in institutions in 2020 (Statista, 2022). To
take advantage of this potential, many African nations have increased investment
in both physical and intellectual capital. The African Union has recognized that
innovation, science, and technology are developed on the foundation of education,
and many African countries have concentrated on creating ICT policies and National
Information and Communication Infrastructure Plans to aid in their socioeconomic
development efforts and ICT in education programs. However, obstacles such as lack
of comprehensive policies, potential amplification of social, cultural, and economic
inequities, and exclusion of underprivileged groups must be acknowledged African
Union, 2014).

To seize the opportunities offered by ICT, African countries must continue to
develop their physical and human resources. Young people can create jobs out of
necessity or free will, and African SMEs are creating regional and customized plat-
forms, apps, content, and solutions that allow Africans to use the internet for commu-
nication, commerce, education, and other requirements (African Union, 2014).
However, the massive development has had a negative impact on the quality of
education and learning because there has been no equivalent increase in funding
(African Union, 2014).

Increasing access to and attainment of higher education levels is imperative for
more equitable access to healthier living conditions. If education is not provided to
enhance human capacity, access to information and ICT will not have the intended
developmental effects (UNESCO, 2019). In higher education, one develops the skills
necessary for the knowledge economy. Knowledge societies such as in Africa must
have the “skills to recognize, produce, process, transform, disseminate, and use data”
in order to develop and use knowledge for the advancement of humanity (UNESCO,
2005). Therefore, a mix of education and ICT could be a key development engine
for the African region.
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ICT for Climate Change Education in Africa

In order to combat the economic and societal effects of climate change, it is impera-
tive to educate the next generation of Africans on this topic, according to the Alliance
for Science (2022). Researchers have found that formal education is the most signif-
icant contributor to climate literacy (Bhattacharya et al., 2021; Kranz et al., 2022).
However, in Africa, a lack of knowledge and information and the absence of a
coherent plan that takes climate change into account increases the continent’s vulner-
ability to the impacts of climate change (Bhattacharya et al., 2021; Kranz et al.,
2022).

Less developed continents are preferentially affected by climate change chal-
lenges, particularly in places where low-tech farming techniques predominate,
according to Kates (2000). Africa is one of the continents that suffer the heaviest
burden of the effects of climate change, especially on agriculture (Akinyemi et al.,
2017). Climate-related phenomena to be concerned about include severe storms,
flooding, and their escalating costs. Since the year 2000, there has been an increase
in climate-change-induced natural disasters, where climate change literacy through
the application of ICT knowledge solutions has been encouraged (Chatiza, 2019).

Climate change education rates differ significantly throughout Africa at both the
national and subnational levels, according to Simpson et al., (2022). Moreover,
country-level climate change literacy rates are 12.8% lower for women than for
males (Simpson et al., 2022). These findings point to the areas where interventions
should focus to improve climate change literacy and ensure that responses are based
on a better understanding of both the present and future state of the climate.

Studies have also shown that innovative approaches to the difficulties posed by
frequent and intense unexpected weather occurrences and stress can be made possible
by ICT. By offering an efficient means of communication and warning people about
calamities like those caused by climate change, ICT can save lives and preserve the
wealth of society (Wakili et al., 2020). The use of social media platforms such as
Facebook, Twitter, and Instagram has been crucial to raising individual understanding
of climate change (Wakili et al., 2020). Therefore, in order to achieve a sustainable
green economy, the transformational use of ICT climate change tools is essential for
Africa (Subashini & Fernando, 2017).

However, as several studies have highlighted, including Kremer and Houngbo
(2021), digital technology has the potential to alleviate global poverty and hunger,
even in rural areas of emerging Africa. Unfortunately, the majority of rural dwellers
in Africa have a poor level of ICT education, which makes these data sources either
inaccessible or confusing to them. Studies (e.g., Chikaire et al., 2017; Nzonzo &
Mogambi, 2016) have shown that the lack of ICT education necessary to integrate
ICT tools into climate change mitigation and adaptation processes exacerbates the
effects of climate change. Increased awareness of the trends and possible predictors
of climate change literacy is critical for empowering more educated responses to
anthropogenic climate change, and proper ICT educationis a step in the right direction
towards a green economy in Africa.
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To demonstrate the potential of ICT to increase access to information and support
for climate change adaptation, and to build the capacity of local communities to
respond to the challenges of a changing climate, a few examples of best practices of
ICT-enabled climate change education in Africa include (Bwalya & Mulenga, 2018):

e The Climate Smart Agriculture Project in Kenya: This project utilizes ICT to
provide smallholder farmers with timely and relevant information on climate
change, weather forecasts, and agricultural practices. The project uses mobile
phones to disseminate the information to farmers, who can use it to make informed
decisions about their farming practices.

e The Climate Change Adaptation Project in Tanzania: This project uses ICT to
provide information on climate change adaptation strategies to rural communi-
ties in Tanzania. The project uses mobile phones and community radio stations
to disseminate the information, and also provides training on climate-smart
agriculture and sustainable natural resource management.

e The Adaptation Learning Programme in Mali: This project uses ICT to provide
training and support to farmers and pastoralists in Mali on climate change adap-
tation. The project uses a combination of radio broadcasts, mobile phones, and
community-based training to reach rural communities, and focuses on building
the capacity of local organizations to support climate change adaptation efforts.

® The Rural Climate Exchange in South Africa: This project uses ICT to facilitate
knowledge exchange and collaboration between rural communities, researchers,
and policy makers on climate change adaptation. The project provides an online
platform for sharing information and best practices, and also facilitates face-to-
face meetings and training events.

Discussion

Climate change is a critical issue in sub-Saharan Africa, and rural communities are
particularly vulnerable. With agriculture being a crucial source of income for many
in these communities, the potential consequences of climate change can have devas-
tating effects on their livelihoods. However, through climate education, it is possible
to build resilience against the effects of climate change and promote sustainable prac-
tices to mitigate its impact. Education and awareness campaigns can help increase
climate literacy and empower communities to take action, making it a crucial step
towards creating a sustainable future for the continent. In this regard, ICT and educa-
tion can work hand in hand to combat the effects of climate change. By utilizing
digital technology, climate education can reach a broader audience, making it more
accessible to those who may not have had access to traditional forms of education.
Additionally, the use of digital technology can enhance the quality and effectiveness
of climate education by providing interactive and engaging learning experiences,
real-time feedback and assessment, and facilitating collaborative learning.
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Moreover, the integration of ICT and climate education can help disseminate
information on climate change and its effects. By using digital technology, climate-
related data and information can be easily accessed, analyzed, and shared, enabling
individuals and communities to make informed decisions and take action to reduce
their vulnerability to climate change. For instance, the use of weather monitoring
systems and early warning systems can help predict and mitigate the impact of
natural disasters and extreme weather events. Investing in the integration of ICT and
climate education is crucial in building resilience against climate change in Africa.
By providing access to quality education and digital technology, individuals and
communities can become more informed, empowered, and capable of taking action
towards mitigating the impact of climate change. This can lead to a more sustainable
future for the continent.

Climate education can also play a vital role in enabling the effective use of ICT
to adapt to the challenges of climate change in Africa. By educating individuals
and communities on the potential of ICT and its applications in addressing climate
change, they can be empowered to make better use of available technology and access
new technologies to mitigate the impact of climate change. Additionally, climate
education can help build digital literacy skills, making it easier for rural farmers and
other vulnerable communities to utilize ICT tools. By promoting gender equity in
education, women in rural areas can also be empowered to utilize digital technology
and gain access to vital climate change information.

Furthermore, climate education can create awareness and advocacy for the use
of ICT in mitigating and adapting to climate change. By educating policymakers
and other stakeholders on the importance of ICT in climate change mitigation and
adaptation, they can be encouraged to invest in the necessary infrastructure and
resources needed to facilitate the effective use of ICT. In a nutshel, investing in climate
education and the integration of ICT is essential in adapting to the challenges of
climate change in Africa. By promoting digital literacy, gender equity, and awareness,
individuals and communities can be empowered to take advantage of ICT tools to
mitigate the impact of climate change and build a more sustainable future. Climate
education can be a transformative tool that builds resilience against the effects of
climate change and provides a path towards a sustainable future for Africa.

Conclusions and Recommendations

This chapter delves into the topic of climate change education and adaptation in
Africa, specifically focusing on how information and communication technologies
(ICT) can be used to address these issues. While ICT can be a valuable tool for
climate change adaptation, there is currently limited information available on how
it is being used in Africa. This chapter highlights the vulnerability of the continent
to the impacts of climate change and emphasizes the importance of transformative
ICT education to effectively address these issues.
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Climate change is a complex challenge that affects many aspects of society,
including socio-ecological systems, people, and regions. In Africa, climate change
has contributed to a slowdown in economic development and is particularly threat-
ening to rain-fed agricultural production and subsistence farmer livelihoods. Drought
and rising temperatures are the most significant climatic factors affecting these
regions. Given Africa’s over-reliance on sectors that rely on favorable environmental
conditions for growth, it is projected to suffer the most from climate change.

Despite the potential benefits of ICT, many African farmers face barriers to
accessing and using it due to factors such as illiteracy, lack of technical knowledge,
financial constraints, social barriers, and infrastructural concerns. However, ICT has
the potential to provide farmers with new information services, allowing them to
make more informed decisions regarding their land and water resources. In turn, this
could increase their bargaining power with businesses providing agricultural and
water services, leading to increased crop yields and income.

Closing the capacity gap in data collection for fundamental hydrometeorological
variables, such as drought and flood early warning systems, is crucial to improving
climate services in vulnerable LDCs, particularly in Africa. In addition, increased
investment in communication networks is necessary to fully realize the potential of
ICT in climate change adaptation.

Ultimately, the severity of climate change in Africa underscores the importance
of prioritizing ICT-enabled adaptation and mitigation as policy options. However,
the lack of ICT literacy necessary to effectively integrate these tools exacerbates
the effects of climate change. Therefore, increasing awareness of climate change
literacy and proper ICT literacy is critical for empowering more educated responses
to anthropogenic climate change in Africa.
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Chapter 6
Pedagogical Considerations for Climate e
Change Education in Africa

Marcellus Forh Mbah® and Chidi Ezegwu

Abstract Africa is very vulnerable to the adverse effects of climate change despite
contributing the least to greenhouse gas emissions. This vulnerability is exacerbated
by its limited capacity to predict climate change, mitigate and adapt to its impacts.
Education is important for capacity building and mobilising requisite actions against
climate change. This paper draws on relevant literature to discuss applicable educa-
tional pedagogical perspectives that can foster effective climate change education
(CCE) and help the citizenry develop sustainability mindsets in Africa. It highlights
the need for decolonised and decentred climate change pedagogies that address
existing inequalities and promote context-driven capacity development and indi-
geneity. It contends that effective pedagogy for climate change education that will
support Africa’s resilience to climate change should underscore the significance of
Indigenous approaches in dealing with localised environmental issues.

Keywords Pedagogy + Africa - Climate change education - Indigeneity

Introduction

Climate change refers to a long-term alteration in the patterns of temperatures and
weather resulting from natural causes or human activities (United Nations Frame-
work Convention on Climate Change (UNFCC), 2011). The alteration has been
described as a wicked problem because of its enduring complexities and capacity
to multiply diverse human and general ecosystem health challenges. The associated
complications threaten human and animal health, the survival of various species,
natural assets, agriculture, water resources and coastal areas (Schneider & Lane,
2006; Anthony, 2012; Black & Butler, 2014; Incropera, 2016; Maron et al., 2016;
Harrison, 2023; Kallbekken, 2023). Education is one of the major instruments for
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raising awareness and preparing people for impactful climate change action. Unfor-
tunately, information from the literature indicates that it has not been adequately
tapped (UNFCCC, 2022a; UNESCO, 2020, 2021; Mbah & Ezegwu, 2024).

A UNESCO (2021) study that examined education sector plans and curriculum
frameworks of 46 countries reveals that the depth of inclusion of climate change
and environmental issues in education policies and curriculums was very low on
average. It also notes that limited attention has been given to developing socio-
emotional and action competencies relevant to environmental and climate actions.
Hence, holistic pedagogy that engages students socially and emotionally, integrates
Local and Indigenous Knowledge (LIK) through broad consultation with Indigenous
knowledge holders and inspires learners to action is required (UNESCO, 2021).
These findings further draw attention to existing scholarly observations on the need
to promote meaningful environmental and climate change education that promotes
learning about (a) the environment through the people, (b) learning about people in
and through their environment—for the health of the environment and (c) appropriate
and context-relevant pedagogy of climate and environment (Kimaryo, 2011; Ajaps &
Forh Mbah, 2022; Mbah & Ezegwu, 2024). These raise questions about how schools
have planned and delivered climate education.

This chapter discusses pedagogical approaches for climate change education
(CCE) in Africa. Africa needs functionally effective climate CCE pedagogies to build
local capacities and help its citizens develop sustainability and adaptation mindsets.
Mindsets represent an individual or group’s internal lens from which they see, relate
to and navigate the vicissitude of life (Wamsler et al., 2020). In this paper, we use
climate change sustainability and adaptability mindsets to represent positive dispo-
sitions, attitudes, perspectives, philosophies, beliefs, frames of mind, values and
outlooks toward climate sustainability and adaptation. Falkner and Sheard (2019,
p. 446) define pedagogy as “the science of how we promote learning, and it consists
of the learning activities, strategies, and techniques that provide the environment
where learning may take place”. Siraj-Blatchford et al. (2002) add that pedagogy
encapsulates instructional techniques and strategies required for learning to happen.
Others note that appropriate pedagogies (including the suitable use of instructive
strategies and interactive processes between teachers and learners) is a very critical
step in helping learners learn and develop relevant competencies needed to miti-
gate and adapt to climate change (Davidson & Lyth, 2012; Falkner & Sheard, 2019;
Moyles et al., 2002; Sainz & Khoo, 2020). In the following section, we summarise
Africa’s climate conundrums that necessitate a rethink on the role of education.

Climate Change and Its Impact on Africa

Climate change poses a critical challenge to the achievement of the Sustainable
Development Goals (SDGs) in Africa due to its huge impacts on essential socioeco-
nomic structures and people’s well-being (United Nations Environment Programme,
2021; African Development Bank (AfDB), 2022a, 2022b). The continent is believed
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to be warming quicker than the global land and ocean average. The World Mete-
orological Organization’s (WMO) (2023) State of the Climate Africa 2022 report
shows that the mean near-surface air temperature anomaly in Africa in 2022 was
0.16 °C higher than the average long-term of 1991-2020 and was also 0.88 °C higher
than the 1961-1990 average. As summarised in Table 6.1, between 1991 and 2022,
the continent’s average rate of warming stood at + 0.3 °C/decade. This exceeded
the reported 4-0.2 °C/decade for 1961-1990 (World Meteorological Organizations
(WMO), 2023). Among the 16 countries that are most affected by different elements
of the climate crisis are 12 African countries: Somalia, Burkina Faso, DR Congo,
Ethiopia, Mali, Mozambique, Cameroon, Nigeria, Central African Republic, Niger,
South Sudan and Sudan (International Organisation for Migration (IOM), 2022;
International Rescue Committee, 2023). The observed warming has been intensi-
fying rapidly in the northern region of Africa, which experienced the worst drought
in 40 years (as observed in Ethiopia, Kenya and Somalia), as well as extreme heat
and wildfires, particularly noted in Algeria and Tunisia (African Development Bank
(AfDB), 2022a, 2022b; World Meteorological Organization, 2023). The average
rainfall was below normal in many locations, with East Africa experiencing five
successive failures of rainfall season. In contrast, countries like Chad, Niger and
Nigeria experienced extreme rainfall with consequential disastrous flooding (World
Meteorological Organization (WMO), 2023).

Existing information shows that Africa accounts for only between 2 and 3% of
the world’s carbon dioxide emissions. However, it suffers disproportionately from
global climate change impact and lacks the requisite capacity to effectively adapt to

Table 6.1 Near-surface air temperature anomalies in °C for 2022 relative to the 1991-2020 and
1961-1990 reference periods

1991-2020 1961-1990
North Africa 0.50 °C 1.40 °C
[0.41-0.65 °C] [1.24-1.64 °C]
West Africa 0.03 °C 0.71 °C
[-0.18-0.14 °C] [0.39-0.87 °C]
Central Africa 0.13°C 0.80 °C
[-0.04-0.37 °C] [0.60-1.11 °C]
East Africa 0.14 °C 0.90 °C
[-0.02-0.28 °C] [0.69-1.12 °C]
Southern Africa 0.01 °C 0.61 °C
[-0.17-0.12 °C] [0.42-0.75 °C]
Indian Ocean Island Countries 0.03 °C 0.60 °C
[-0.04-0.10 °C] [0.49-0.70 °C]
Africa 0.16 °C 0.88 °C
[0.06-0.28 °C] [0.74-1.07 °C]

Source World Meteorological Organization (WMO) (2023, p. 9). The WMO calculation (reproduced
in the table) is based on six different data sets, including observational data sets such as HadCRUTS,
NOAAGIobalTemp, GISTEMP, and Berkeley Earth
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and mitigate the impacts (World Meteorological Organization, 2023; African Devel-
opment Bank, 2022a, b). Information in academic and grey literature indicates that
the continent’s limited weather and climate observation capability contributes to
complicating its vulnerability: persistent limitations of its internally sourced knowl-
edge tend to weaken African countries’ ability to predict and adapt to impending
weather changes (Mbah et al., 2021; UNDP, 2023; World Meteorological Organiza-
tion, 2023). The UNFCCC (2022b) identified climate education as one of the key
strategies for strengthening capacity and promoting sustainable climate actions. The
opportunities education offers are briefly discussed below.

The Existing and Potential Roles of Climate Change
Education in Africa

The important roles of education in climate change mitigation and adaptation are
increasingly recognised, which has led to the promotion of climate change education
(CCE) by various international development agencies to improve the understanding
of it and actions needed to be taken by diverse stakeholders (UNESCO, 2018, 2020,
2021; UNFCC, 2022a, b). Climate change education is expected to inform learners
about climate-induced risks, their impact on the human environment, socioeconomic
activities and well-being, and the diverse kinds of adaptation and mitigation strategies
required (Greer & Glackin, 2021; Thew et al., 2021; Molthan-Hill et al., 2022;
Mbah & Ezegwu, 2024). It is useful for the promotion of behaviour change, raising
citizens that will hold their governments accountable by demanding proactive and
responsive policies, opening opportunities for increased research collaboration and
building a workforce with green skills (Thew et al., 2021; Molthan-Hill et al., 2022).

The prevailing CCE is dominated by Western approaches with very limited
incorporation of Indigenous knowledge systems (Tanyanyiwa, 2019). However, the
potential benefits of decolonising CCE and adopting more relatable and effective
approaches in non-Western contexts are documented (see Mbah et al., 2021). Within
Africa, different Indigenous groups have maintained rich environmental practices
and stocks of knowledge that can be adapted and integrated into the mainstream
CCE. Tanyanyiwa (2019) and Mbah et al. (2021) note the uniqueness of Indige-
nous and traditional knowledge and its connection to places upon which climate
change impacts. They describe how such impacts inspire natural responses towards
mitigation or adaptation. Indigenous people continuously evolve and improve their
interaction with their environment through farming activities, soil improvement and
water conservation (Mbah et al., 2021). For example, Chianese (2016) documents
how Gamo people in Ethiopia have continued to use Indigenous knowledge to assess
the impacts of environmental changes on their livelihoods, water sources, soil fertility
and crop yields. Similarly, various groups, such as Bahima in Uganda and Samburu
in East Africa, use local knowledge for seasonal weather prediction. Such categories
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of knowledge are continuously refined through years of practical experience and
learning (Chianese, 2016; Mbah et al., 2021).

Some recent interdisciplinary initiatives have sought to blend Local and Indige-
nous Knowledge (LIK) with the Western education framework for teaching and
learning climate change issues in many African countries. However, many known
initiatives are limited in scope (see Zimu-Biyela, 2019; Magagula, 2020; Singh-
Pillay, 2020; Mbah & Ezegwu, 2024). For example, de Sousa et al. (2021) reported a
climate change project in South Africa that brought community members and Grade
7 teachers together to learn about a local community-based climate change problem.
The participatory research project empowered learners and community members to
contribute to finding solutions to relevant local environmental issues. A similar initia-
tive was a Farming for Change project, which brought together academics, farmers
and community development experts to work with farming households in Malawi
and Tanzania. Farming for Change was designed to create an innovative curriculum
that synthesises the knowledge of smallholder farmers and crystallises existing nutri-
tion, agroecology, social equity and climate change best practices in ways that relay
their interconnectedness (Kerr et al., 2022). Duggan et al. (2020) also shared experi-
ences of middle school modules in South Africa that employed integrated curriculum
design with social and situated learning framework, which drew practical exercises
from local and community environments while incorporating data from their regional
marine science study. A major limitation of these projects is that they have not
been integrated into mainstream curricula or broadly adopted in schools. Hence,
their enduring efficacies are yet to be tested. In the following section, we discuss
selected philosophical and pedagogical approaches and highlight how they provide
or fail to provide opportunities to embed and adapt climate change and environmental
knowledge to the peculiarities and realities of different African societies.

Mainstream Pedagogical Approaches in Climate Change
Education

Pedagogical approaches play important roles in learning and knowledge acquisition
and influence learners’ understanding of subjects. A crucial element of pedagogy is
centred on how teaching is organised and delivered rather than the actual content,
and different perspectives have influenced this (Wall et al., 2015; Falkner & Sheard,
2019). We cautiously summarise some of these perspectives and associated peda-
gogical approaches for brevity. Multiple perspectives have also influenced some
pedagogical approaches.
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Behavioural Perspective

The behavioural perspective gives attention to observable and measurable
behaviours. Pedagogical approaches associated with behaviourism tend towards
objectivism, which believes in the existence of a reality with a certain structure that
needs to be assimilated by learners. From a behavioural perspective, the role of educa-
tors is to present, explain and interpret what is seen as the reality to learners (Zoellner,
1969; Diekelmann, 1993; Child Australia, 2017). An instructivist approach is linked
to the behavioural perspective and assumes that sanctioned information should be
effectively transmitted to learners who passively receive and assimilate them through
memorisation and recall (Porcaro, 2011). From this perspective, educators tend to
reinforce what is considered appropriate behaviour through various forms of rewards
and affirmative actions and discourage deviant behaviours by drawing learners’ atten-
tion to the potential implications of non-conforming behaviours (Child Australia,
2017, Falkner & Sheard, 2019).

Behavioural-instructivist approaches pervade many African countries’ educa-
tion systems, influencing how climate change-related topics are taught and learned.
Various scholars document how colonial forces sought to erase other forms of knowl-
edge, displaced Indigenous knowledge systems and replaced them with hegemonic
forms of knowledge (Kwauk, 2020; Mather, 2017). According to Kwauk (2020,
p. 12), the traditional Western education approach that dominates the African educa-
tion landscape “tends to be individualistic, one-directional, and transmissive rather
than collective, interactive, and transformative. It tends to view children as receivers
rather than co-creators of knowledge”, This approach has contributed to weakening
the transformative capacity of education and activation of learners’ agency, voice, and
creativity through education. Thus, the traditional Western education approach does
not adequately recognise the important roles learners could play in building climate
resilience in their communities (Kwauk, 2020). Consequently, it tends to promote
epistemic exclusion' of learners’ Indigenous knowledge in CCE. This makes it inad-
equate for inclusive teaching and learning of climate change issues in the African
context.

Cognitive Perspective

The cognitive perspective gives attention to the learners’ cognitive activity, processes,
and structure of knowledge. Constructivist pedagogy is linked to the cognitive
perspective and believes that learners are not merely receiving and storing trans-
mitted knowledge but are constructing knowledge (Piaget & Cook, 1952; Ben-Ari,

! Epistemic exclusion refers to the delegitimisation policies and practices that are rooted in disci-
plinary, racial and sociocultural biases about what is accepted and valued as valid knowledge. It
constitutes an infringement on the epistemic agency of knowers in ways that reduce their ability to
contribute and participate in their epistemic communities (Dotson, 2012, 2014).



6 Pedagogical Considerations for Climate Change Education in Africa 113

1998; Falkner & Sheard, 2019). Duffy and Cunningham (1996) contend that there is
an active construction process during learning that is supported by classroom instruc-
tions. Constructivist pedagogy, therefore, promotes critical thinking and owner-
ship of the learning processes. There are two schools of constructivism: cognitive
constructivism and social constructivism. The first considers individuals’ construc-
tion of knowledge through an interplay of their new experiences and conventional
ideas, while the second recognises individuals’ construction through teachers’ and
learners’ interactions (see Piaget & Cook, 1952; Kalina & Powell, 2009; Vygotsky,
2012; Falkner & Sheard2019). Constructive pedagogy enables learners to reflect and
develop their knowledge by articulating their prior knowledge and giving attention
to local values (Hughes, 2011).

Some studies in Africa suggest that, when pertinently arranged and adapted, the
constructivist approach could provide useful procedures for knowledge co-creation
because of its potential to help learners become self-motivated and responsible for
their development and learning (Booyse & Chetty, 2016). Some African game and
project-based learning initiatives have drawn from this approach to enhance climate
and environmental education. Project-based learning, for example, is a learner-
centred constructivist education approach that engages learners through carefully
designed projects to improve their knowledge (Singh-Pillay, 2020). The game-based
learning approach has been used to teach various climate change issues, including
food security, analysis and utilisation of climate information, disaster preparedness
and response, and urban waste management (Suarez & Bachofen, 2013).

Sociocultural Perspective

Closely related to the constructive perspective is the sociocultural perspective, which
promotes relationships and participation as important frames for learning. It recog-
nises learners’ differences and multiple ways of learning. Socio-culturalists believe
that learners acquire information on how to become interdependent through their
participation in daily activities as members of the community and different social
groups (Murphy & Ivinson, 2003; Gee, 2008; van Compernolle & Williams, 2013;
Child Australia, 2017). They also believe that development results from learning, and
children have agency, participating and contributing actively to their social groups
(Child Australia, 2017). Pedagogical approaches associated with it encourage poli-
cymakers and educators to take into consideration the context of children’s lives
and lived experiences in curriculum development and delivery, promoting students’
independent understandings and respecting their own cognitive experiences (Child
Australia, 2017).

Place-based education (also called a pedagogy of place) is an example. It is
centred on the conceptualisation of abstract theories using local and environmental
issues, outdoor learning and interactions with natural and human communities
where learners live, and using community values and local resources in the learning
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processes in ways that promote partnerships between schools and local communi-
ties (Velempini et al., 2018; Ferreira, 2020; Ajaps & Forh Mbah, 2022). Ajaps and
Forh Mbah (2022, p. 512) explain place-based pedagogy as “education that is based
on the people and environment engaged with it. Place, land, and environment are
synonymous for many Indigenous peoples”. It is a pedagogy that influences social
and ecological well-being and, in particular, provides an opportunity for learners to
bond with the natural world. It originates from a particular place’s characteristics and
tends to be inherently multidisciplinary and experiential. Philosophically, it is linked
to inclusive lifelong learning that connects with people’s self and community and
looks beyond learning for earning (Ontong & Grange, 2015). A place-based educa-
tion experiment in Okavango Delta, Botswana, got teachers to integrate environ-
mental education, local environmental knowledge, and traditional ways of knowing
into the delivery of the school curriculum. This was implemented in consultation with
educational authorities, teachers, students and community members (Velempini et al.,
2018).

From its definition, characterisation and experimentation (see Semken et al., 2017;
Ajaps & Forh Mbah, 2022; Yemini et al., 2023; Mbah & Ezegwu, 2024), place-based
education looks like a promising pedagogy for climate change education in Africa.
As a pedagogical approach, its emphasis is on bringing together the learning process
and the geophysical place where teachers and learners are located. It provides an
opportunity to incorporate local concepts, meanings and lived experiences of people
in a place into learning processes, which makes it appealing for the promotion of
Africa-centred climate change education. However, caution needs to be exercised
to ensure learning is topically relevant and focused because there is a possibility
that educators might hide behind place-based education to introduce diverse kinds
of irrelevant topics and issues in the learning process. We also note that Africa is
very diverse—Nigeria alone has over 500 Indigenous languages (see Ezegwu, 2020).
Hence, there is a need to give attention to respective Indigenous contexts and avoid
the hegemonic imposition and influence of one culture over another.

Critical Perspective

The Critical perspective holds that learners have natural rights as well as agency
that bequeath them with some capacity to make choices and decisions about their
learning. Pedagogical approaches associated with it, therefore, see learners as co-
creators of knowledge and co-participants with educators in charting the course of
learning (Blake & Masschelein, 2003; Child Australia, 2017). From this perspective,
learning is perceived as a partnership that necessitates learners’ liberation, putting
them at the centre of learning, enhancing cognitive acts and eliminating transferals
of information methods (Freire, 1994, 2000; Peters & Mathias, 2018). It also helps
to abolish the “teachers-of-the-students and the students-of-the-teacher” standpoint
learning method and enrich “teacher-student with students-teachers™ standpoints
(Freire, 2000, pp. 79-80). This creates a milieu in which the traditional teachers
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and students learn in classroom dialogue. Thus, they become jointly responsible for
the learning process and their own development (Freire, 2000). This is particularly
relevant in Africa because it can potentially create space for communities and learners
to bring their local experiences and knowledge to school.

It is important to note that critical pedagogy is broad (and somewhat integrates
elements of sociocultural, constructive and post-structural perspectives) and encom-
passes various methods that embrace criticality and interrogate the status quo (see
Coemans & Hannes, 2022; Malka & Lotan, 2023). Hughes (2011) explains that an
important part of a critical perspective view on climate change relates to the ability
to assimilate, summarise and evaluate enormously different categories of informa-
tion from different sources. Photovoice is one of the critical pedagogical tools used
to study climate change and environmental issues in Africa. It is a visual, dialog-
ical and participatory approach to learning and knowledge co-creation that allows
participants to use cameras to document, communicate and reflect on a particular
issue of concern (Budig et al., 2018; Haffejee, 2021). The approach was used in
South Africa to engage groups of undergraduate students who took photographs of
various environmental factors that cause diseases and engaged in a group dialogue,
reflecting and discussing how visible environmental factors affect people’s health
(Haffejee, 2021). It promoted a higher learning order that includes critical thinking
and problem-solving skills that help to transform students from rote learners to crit-
ical thinkers. It empowered students to reflect on what they learned and how it related
to their experiences and community realities (Haffejee, 2021).

Post-Structuralist Perspective

The post-structuralist perspective conveys that learners have complex and shifting
identities, and there are both multiple and contested approaches to knowledge acqui-
sition (Clemitshaw, 2013; Martusewicz, 2001; Whitson, 1995). Its linked pedagog-
ical approaches focus on power relations and issues around equality, such as how
power plays out between learners and educators and how to promote democratic
participation and inclusion in the learning processes, including the accommodation
of different ways of knowing and Indigenous knowledge systems (Child Australia,
2017). Dewey (1938) highlights the importance of people’s experience in learning,
which, according to Mbah and Che (2019), can be activated in the process of an indi-
vidual’s reflective and critical thinking to generate ideas, new meanings and insights.
Participation and collaboration tend to provide opportunities for people to draw on
their Indigenous and local knowledge and experiences to advance their learning and
development.

A review of the literature revealed several collaborative and partnership CCE
projects in various African countries, which may have purposefully or unintentionally
drawn on critical and post-structural theories to promote inclusion and partnership.
These include CCE investigations that recognised the complex and shifting identities
and contested spheres of knowledge production, exchange and transfer and sought
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to ensure integration of local participation and perspectives (e.g., Govender, 2019;
Kerr et al., 2022; Zimu-Biyela, 2019; Magagula, 2020; Singh-Pillay, 2020; Mbah
et al, 2021; de Sousa et al., 2021; Opoku & James, 2021; Wilson et al., 2021). An
example is a project in South Africa that sought to integrate Zulu Indigenous and
local knowledge with existing scientific knowledge in the teaching of environment
(Opoku and James, 2021). Also, de Sousa et al. (2021) report a participatory climate
change research project that brought community members and teachers together to
learn about local community-based climate change problems and engaged teachers
to mobilise students as citizen scientists.

Connectivism

Connectivism is a learning perspective that believes students learn best as a clus-
tered community of people with similar areas of interest, which fosters interaction,
dialogue, thinking together and knowledge exchange. It promotes networking and
information exchange via digital platforms (Siemens, 2004, 2008; Downes, 2008;
Kop & Hill, 2008). The philosophy of distributive knowledge underpins connec-
tivism, and thus, it perceives learning as a network phenomenon that inclines towards
technology and socialisation (Goldie, 2016). Connectivism views traditional learning
frameworks as limited due to their “failure to address the learning that is located
within technology and organisations and their lack of contribution to the value judg-
ments that need to be made in knowledge-rich environments” (Goldie, 2016, p. 1064).
Collaborative pedagogy may be associated with connectivism. From this perspective,
the individualist learning approach is considered ineffective for the new generation
of non-traditional learners, giving rise to collaborative pedagogy that encompasses
a wide range of practices that decentre the classroom and promote collaboration in
the forms of peer tutoring and group discussion (Howard, 2000). Collaborative peda-
gogy can take a blended form (such as physical and technological) or non-blended
learning approaches. Solis et al. (2019) shared a report on the Global Connections
and Exchange Youth TechCamps initiative that centred on students and peer-engaged
project-based learning exchange, which involved selected high school students in
Bolivia, Panama, South Africa and the USA. The participants collaborated online
and in person during the training events in the participating countries that focused
on various themes around GeoTechnologies for Climate Change and Environment
and how they could adapt and apply them in their communities.

These varying perspectives and associated pedagogies may be useful in different
contexts and times, depending on the topic, participants and available resources. In the
following section, we discuss further considerations for Africa-centred pedagogies.
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Towards African-Centred Pedagogies for Climate Change
Education

Given the considerations above, a key question will be: What should a socially
just and context-relevant climate change education in Africa look like? While it
has been noted that no country’s education sector meets up with climate action
responsibility, current approaches to education for sustainable development (ESD)
remain at odds with transformational learning (Kwauk, 2020). The transformational
learning perspective encourages holistic and whole-person learning, communities
of practice, critical dialogue, autonomous thinking, inclusive outlook and increased
collaboration (Winchester-Seeto et al., 2017). African countries specifically need
radical adjustment of their CCE pedagogies to meet the continent’s transformational
ESD needs. Wall et al. (2015) explain that mainstream pedagogy in each country is
influenced by various factors, including national development objectives and existing
knowledge. Information in the literature (see Mbah & Ezegwu, 2024) points to four
contextualised issues that Africa-centred CCE needs to give attention to. These are
inequality, capacity needs, youthful population and Indigeneity.

First, there exists some form of global inequality and disproportional experiences
of climate change in terms of its causes and effects that have serious implications
for Africa. Africa contributes less to global warming but is most impacted by it,
as noted in the introductory section of this chapter. Second, there is low adaptive
capacity in Africa, which differs across countries on the continent. African coun-
tries have differential economic, technological and manpower vis-a-vis countries
in other global regions. Hence, there is a need to build local capacity in relation
to local needs to maximise local resources in respective African countries. Third,
African capacity development strategies also need to recognise that the continent
has the youngest population globally (Favier et al., 2021; Makina & Mudungwe,
2023), which will suffer the intensified and devastating effects of climate change
more than the older generations. Finally, the complexities of climate change miti-
gation and adaptation, Africa’s dependence on climate-sensitive natural resources
and limited hi-tech capacity make it necessary for Africa to evolve and improve
its Indigenous knowledge and initiatives for dealing with climate change and its
localised challenges.

The Centrality of Indigeneity

Considering that local initiatives are very effective in addressing localised prob-
lems (Ezegwu, 2015, 2020), there is a need to document Indigenous environmental
and climate knowledge to support pedagogical adjustments. Sustainable develop-
ment literature emphasises how indigenous people are best placed to fight local
problems and how local interventions are most suitable for combating local chal-
lenges, but such knowledge and information on such initiatives need to be available
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to educators (Ménard, 2013; Whitham, 2012; Ezegwu, 2015, 2020). For example,
UNESCO (2018) documents how many African pastoralists who depend on natural
resources have become particularly sensitive to weather and climate variations and
have evolved ways to monitor and predict weather and climate changes to sustain
their lifestyles. For generations, they have interacted with their environment and accu-
mulated context-specific and bespoke knowledge of their climate and its variations,
which they have used to decide and facilitate local adaptations.

Based on a comparative study in Ghana, Nigeria, South Africa and Kenya that anal-
ysed Indigenous and homegrown development strategies and programmes, Okereke
and Agupusi (2015) contend that externally driven development programmes have
partial success in the promotion of Africa’s development. Thus, to create an enabling
environment for the unravelling of appropriate pedagogical approaches for Africa,
Indigenous education researchers need to document the existing Indigenous and
local knowledge and solutions, making them available to education policymakers,
curriculum developers and teacher educators to enhance their adoption in the educa-
tion system. Most of the existing knowledge about the local environment resides with
local and indigenous communities. Therefore, the task before African researchers is
to “understand how the best available knowledge about the climate and environment
may be mobilised and communicated in relation to the capacity of meteorolog-
ical sciences to meet developmental challenges” (UNESCO, 2018, p. 11). This will
contribute to enhancing understanding of the evolving climate change context and
its impacts, as well as how to support and manage the existing resources to build the
needed resilience and lower African societies’ vulnerabilities.

Similar calls have been made for African scholars and higher educational institu-
tions to lead the process of synchronising local knowledge systems with the existing
formal education system. For example, ecologically driven education institutions
have been recommended to enhance a shift from the present dominant educa-
tion model and promote a context-specific, community-engaged and decolonised
approach that recognises the history, culture and local environment of the learner,
including their past, present and future identity as equally and critically important
to their development (see Agozino & Anyanike, 2007; Barnett, 2011; Dei, 2014;
Emeagwali & Dei, 2014; Rufai et al., 2019; Johnson & Mbah, 2021). This implies
adopting a pedagogy and apprenticeship system that recognises, includes and accepts
the local Indigenous communities (it seeks to serve) and their knowledge system.

Leveraging on Africa’s Indigenous Knowledges for Relevant
Apprenticeship or Pedagogy

Further to the documentation of African knowledge and initiatives, itis also critical to
consider the Indigenous African approach to teaching and learning. Many traditional
African systems of education were largely diffused and less formalised (with some
aspects of the training focusing on spiritual, economic and arts education), taking
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the forms of apprenticeship and learning through role plays, oral literature, instruc-
tion, observation and direct participation, with an emphasis on practical knowledge
(Fafunwa, 1974; Ohadike, 1994; Amaele, 2006; Ezegwu, 2012, 2020). Appren-
ticeship is one of the more formalised approaches and involves learners working
alongside their teachers and elders (Ohadike, 1994; Ezegwu, 2012). Walther (2008)
shares examples of some restructuring of the apprenticeship system in post-primary
schools in Benin, Mali and Togo. These are based on a dual apprenticeship model,
which necessitates some form of partnership and division of labour between colleges
that provide a theoretical dimension of the training and craftsman’s workshops that
offer opportunities for hands-on skills. While these may be considered limited in
terms of their separation of theory and practice (rather than blending), they highlight
some potential that may be adapted for climate change education. Our literature
search suggests a critical gap in research and adoption of apprenticeships in African
countries’ climate change education.

Additionally, effective climate change education pedagogy that will work for
Africa may need to draw on a combination of relevant external and Indigenous
knowledge and initiatives that reflect Africa’s history, local realities, and devel-
opment needs. Both Indigenous and relevant external philosophy and pedagogical
approaches may be blended as long as they are adapted to mirror the peculiarity of
the African environment and experiences. Mbah (2014, 2016) shares examples of
how African education systems can midwife an Africa-centred climate education.
Using universities as examples, he argues that African education institutions need to
shift from dumping externally constructed learning agendas on local communities.
Instead, they need to work with respective communities to articulate learning agendas
(and, by extension, learning pedagogies) by listening to community voices and co-
creating knowledge and development choices with them. This does not construe an
anti-Western system. It rather demands collaborations to develop and adapt what is
relevant to each society into its education system. This may somewhat tilt towards
some of the pedagogical approaches discussed above that promote learners’ and
communities’ participation, which, according to Mbah (2014), underlie Africa’s
Ubuntu spirit, which values caring, sharing, respect and solidarity among commu-
nity members, and advances a framework of interconnections between education
institutions and the communities.

Pointer to the Way Forward

It is noteworthy that there may not be a single answer to the question of what socially
just and context-relevant climate change education would look like in Africa because
Africa is not a single country, and a unified solution may lead to the displacement
of a far more multi-layered reality that is ethnoculturally dissimilar, linguistically
diverse and ecologically dispersed African geography—which can lead to costly
mistakes and missed opportunities (Chakravorti, 2015). According to UNESCO
(2018), the knowledges of various Indigenous groups in Africa are highly diverse
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and diverge across communities and Indigenous institutional systems. This neces-
sitates a shift from one-size-fits-all strategies to accommodate varying approaches
that work for people in different locations. As Moyles et al. (2002, p.3) explain,
“Effective pedagogy not only produces outcome results in relation to input but also
represents a common core of values and objectives to which all those involved can
subscribe”. An effective pedagogical approach to climate change education in Africa
should not be externally recommended or influenced. Instead, it should be internally
evolved in respective sociocultural contexts and directed towards helping African
learners understand climate change issues, including present inequalities, capacity
gaps and needs, and the pre-existing Indigenous approaches for dealing with environ-
mental challenges vis-a-vis the globally acclaimed frameworks. Its targeted results
will include helping learners understand both localised and globalised challenges,
values, and objectives and inspiring and empowering them to take meaningful actions
towards their immediate environmental sustainability.

Notwithstanding, it appears that pedagogical approaches that are linked to
constructivists, as well as critical and post-structural perspectives, provide a compa-
rable adaptable CCE pedagogical framework for Africa, as could be observed above.
Besides, historical and cultural studies suggest that many groups in Africa were
originally democratic, leading cooperative and communal lifestyles (Adeyemi &
Adeyinka, 2002; Ominde et al., 2020; Obodoegbulam et al., 2021). A more egali-
tarian pedagogical approach is required to recognise, integrate, co-create and share
climate change-relevant information in the classroom. Constructivists, as well as crit-
ical and post-structural-linked pedagogies, will create space to reflect the communal
education system that historically existed in many parts of Africa. Communalism is at
the centre of the African Indigenous education system, and integrating communalist
principles in the school curriculum will contribute to advancing African ethics of
responsibility, fairness, citizenship and participation (Adeyemi & Adeyinka, 2002;
Ominde et al., 2020).

Conclusion

There have been ongoing discussions (e.g., Mbah et al., 2021; Ajaps & Forh Mbah,
2022; Mbah & Ezegwu, 2024) on the need to promote decolonised and Afrocen-
tric education. Such discussions include demands for the adoption of Indigenous
and local knowledge systems, which without being anti-Western, are grounded in
Indigenous African culture, history, experience and approaches and also have the
potential to address some observed decades of marginalisation and disenfranchise-
ment of African ways of knowing and knowledge transfer. In this paper, we contend
that climate change education that will work for Africa needs to go beyond the
integration of African Indigenous knowledge and history. It needs to draw on rele-
vant philosophy and pedagogical approaches that create, embed and adapt climate
change and environmental knowledge to the peculiarity of the African environment
and realities. This demands an unbiased and non-discriminatory engagement and
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collaboration with respective communities and their knowledge holders to create
space for their participation, contribution and partnership in the creation of a climate
change education framework that works for the people. Such collaboration will also
provide space for Africans to draw on their experiences to co-create climate change
knowledge based on their historical and social-cultural realities. Another benefit of
such collaboration is that while it works towards effective climate change education
that promotes local climate actions, it will also help preserve the positive local and
Indigenous climate change and traditional environmental knowledge systems and
transfer them to the coming generation.
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Abstract With scary predictions of frequent, diverse, and severe impacts of disaster
and climate change (CC)-induced risks in Africa, discourses on viable CC and
disaster mitigation and adaptation measures have intensified in recent decades.
Endorsed by the Sendai Framework for Disaster Risk Reduction (SFDRR) and
the United Nations Educational, Scientific and Cultural Organization (UNESCO),
education is perceived as a powerful disaster risk reduction (DRR) tool. Underpinned
by a novel “Determinants of DRR Education” conceptual framework, this chapter
employs a qualitative research approach to explore the pedagogic space for CC/
DRR education in Africa. Aimed at assessing whether CC/DRR education has been
comprehensively inculcated into discourses at the highest level in Africa, this chapter
interrogates the depth and scope of assimilation of CC/DRR education during the
African Regional Platforms (ARP) and High-Level ministerial meetings for DRR.
By applying a Likert Scale grading to the analysis, assessments were done on two
main objectives: (1) the consolidation of CC/DRR education into the various Plat-
forms and (2) how immersed the various determinants of DRR/CC education are in
the Platforms. Informed by basic statistical analysis (percentages) the first objective
was assessed as “poor-mediocre” while the second objective was “fair”. Overall,
the inclusion of DRR/CC education in the Platforms is considered “Mediocre-Fair”.
From the result, we argue that the High-Level discussions have minimal considera-
tion for education as a potent disaster risk mitigation strategy. Given the crucial role
of education in mitigating climate risks, this chapter argues for inculcating DRR/CC
education into the ARPs to expedite uptake by African countries. The chapter has
policy implications for disaster/climate risk education, contributes to the literature in
the field, and is also beneficial to CC/DRM practitioners, professionals and students/
teachers.
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Introduction

The climate crisis is continuously impacting many countries with more devastating
consequences in Africa which has low organisational resilience to tackle the ramifi-
cations of climate change (CC) (UN, 2020). This was emphasised in Sharm el-Sheikh
(Egypt) during the 2022 United Nations Climate Change Conference (UNCCC; COP
27). Informed by contemporary CC research which indicates increasing intensity/
frequency and duration of climate risks over the next decades (IPCC, 2020), govern-
ments were criticized for limited action on disaster/climate risk reduction actions and
urged to be more proactive in reducing disaster/climate risks (UNCCC, 2022). Given
the potential ramifications of climate change, the need for urgent climate action has
never been so pressing! Before the Sharm el-Sheikh conference, very little progress
had been made to reduce CC effects although during COP 21 in France a few years
earlier, more ambitious actions at reducing the effects of CC were agreed including
through disaster/CC education.

As emphasised by priority three of the Hyogo Framework for Action (HFA)
(2005-2015), countries should embed innovative measures for safety and resilience
at all levels (local, regional/state, national), including the use of knowledge/education
(UNISDR, 2005). DRR education provides knowledge and a better understanding of
the causes of disasters and measures to reduce/mitigate disaster risks (Adiyoso and
Kanegae, 2010). Hence, the reason education is perceived as a central apparatus for
enhancing CC/DRR resilience (UNESCO/UNICEF, 2012). Since the disaster risk
reduction (DRR) concept encapsulates efforts at minimising disaster/climate risks,
DRR education also aims to educate about CC-induced risk reduction. Hence CC
education is discussed in this chapter under the auspices of DRR education.

As a discipline, DRR education is new (UNESCO, 2011) and perceived as cost-
effective with enhanced operational and functional attributes for effective DRM
(Asian Disaster Preparedness Centre, 2008). As a novel area, there is great potential
for DRR pedagogy beyond formal school/curriculum teaching (UNESCO/UNICEF,
2012; Patel, 2008). A study that was carried out by the Asian Disaster Preparedness
Centre (2008) found that communities that have been educated on disaster prepa-
ration are more proactive in responding to disasters/crises than those that have not
received any tuition/learning. Similarly, low-risk awareness, consciousness and/or
knowledge of climate/disaster hazards and vulnerabilities can adversely affect DRR
preparation and recovery (UNESCO, 2011). With Africa having a relatively low
resilience to climate/disaster risks (UN, 2020), enhancing risk reduction through
education is, therefore, vital.

Africa is susceptible to CC due to many factors including a projected increase
in population growth. Coastal towns/cities with very high population densities are
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relatively more vulnerable to climate risks such as storms, rise in sea level, floods,
hurricanes etc. (Bang & Burton, 2021). Arguably, the future of Africans is jeopardized
if urgent action is not taken to mitigate the effects of CC on the continent (UN, 2020,
2022). Consequently, there is an urgent requirement for enhanced climate action
(UNCCQC, 2022) in Africa including mainstreaming DRR/CC education in DRR
strategies from the community to national levels.

The motivation of this research is twofold: First, to assess the depth to which the
African Regional Platforms (ARP) and High-Level Ministerial Meetings for DRR
(hereinafter referred to as Platforms) have inculcated education as a vital instrument
for mitigating disaster/climate risks. Second, this research seeks to use the determi-
nants of DRR education to gauge the degree of embeddedness of DRR/CC education
into the various Platforms. This study is innovative and arguably, pioneers research
analysing the depth with which CC/DRR education has been immersed into the
Platforms.

This chapter fosters understanding and knowledge of the importance of integrating
CC/DRR education in the Platforms to facilitate the governance of disaster/climate
risks and enriches the discourse on CC/DRR education at the regional Africa level.
Literature on the subject will be enhanced, including accelerating climate action as
emphasised in Sustainable Development Goal (SDG) 13. By informing regional and
national policies, including knowledge on CC/DRR education, this chapter argues
that CC/DRR education is an invaluable risk aversion tool and should be inculcated
into the African educational pedagogic system at all levels from primary school to
University.

Succinct Appraisal of Underlying Concepts

Climate Change (CC)

The concept of CC discussed in this chapter is about the impact of climate risks
(severe storms, hurricanes/cyclones, floods, etc.), with one of the worst being recur-
rent flash flooding (Bang and Burton, 2021). Of the various conceptualisations of
CC, perhaps that of the United Nations is more succinct and considers CC as any
change of climate observed over a comparable extended period which could be
linked to natural climate variability (directly or indirectly) or resulting from anthro-
pogenic activities (UNFCCC, 2011). Humanity is wary of CC because of the effects
of climate risks that could have devastating consequences on various infrastructures,
including ecosystems and public services (ibid). Its potential impact on human lives,
livelihoods, well-being, health, socioeconomic, and cultural assets (IPCC, 2020) has
intensified discussions on risk reduction strategies together with education on CC/
DRR, which is the motivation of this chapter. In light of evidence indicating a rise in
the severity, frequency and effects of climate risks (IPCC, 2020; Wing et al., 2018),
debates on the most potent measures to mitigate the consequences are now a topical
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issue. As will be analysed later in the chapter, High-Level DRR discourses in Africa
have addressed these concerns albeit with limitations.

Disaster Risks and DRR

The United Nations conceptualises disaster risk as “the potential loss of life, injury, or
destroyed or damaged assets which could occur to a system, society or a community
in a specific period of time, determined probabilistically as a function of hazard,
exposure, vulnerability, and capacity” (UNISDR, 2017, p. 14). This definition aligns
with the view of disaster risk in this chapter with CC perceived as a critical disaster
risk posing a grave threat to humanity and economic growth worldwide (IPCC, 2020).
Since climate risks constitute a core disaster risk, they can be managed through DRR,
hence the discourse in this chapter also encapsulates climate risk mitigation.

DRR is usually perceived as a concept and practice of systematic risk reduc-
tion (including climate risks) and is aimed at reducing vulnerabilities and enhancing
resilience to contemporary risk, averting emerging and/or new threats/risks, and
ensuring residual risks are appropriately controlled (UNISDR, 2017). As under-
scored by UNESCO (2011), DRR/CC education is the best tool for mitigating these
vulnerabilities/hazards and preventing them from becoming disasters. This is aptly
discussed in the next section.

DRR/CC Education

The popular analogy “What people know is more important than what they have”
denotes the relevance of education in enhancing resilience to CC/DRR. The conceptu-
alisations of DRR education relevant to this chapter embrace that of UNESCO (2011)
which perceives DRR education as fostering disaster management learning/teaching
to alleviate lives/livelihoods and increase the resilience of communities/populations
to disaster risks. In like manner, Nakano and Yamori (2021) consider disaster educa-
tion as a knowledge acquisition activity involving teachers/instructors and students
or learners where information, skills and expertise in preparing for, responding to,
or proactively mitigating disaster/climate risks are shared. DRR education does not
only involve formal teaching, the concept also encapsulates DRR/CC communica-
tion and/or information dissemination and raising awareness that encourages pre-
emptive measures to increase resilience to disaster/climate risks (Delicado et al.,
2017; Shaw & Krishnamurthy, 2010). Likewise, DRR education has been associated
with disaster management planning (macro, meso, and micro levels), that involves
assessment, protection, and response (Petal, 2008). As highlighted before, DRR/CC
education is the central theme of discussion in this chapter, to assess its relevance in
DRR discourses and practices at the highest regional level in Africa.
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Contemporary Actions and Practices for DRR/CC
Education: Succinct Perusal

Embedding DRR Education into Disaster Management
Platforms/Meetings

International disaster management frameworks such as the Sendai Framework for
Disaster Risk Reduction (SFDRR) (2015-2050) and the HFA (2005-2015) endorsed
education in disaster risk consciousness and risk reduction at all levels (national,
regional/provincial/state and local/community) as well as strengthening the culture
of resilience/safety (UNISDR, 2005, 2015). In alignment with international frame-
works, the African and Asian regional frameworks for DRR have urged their member
countries to collect and dispense DRR/CC knowledge to foster risk reduction (Bang,
2023; Torani et al., 2019). In compliance, some governments have been designing
novel DRR educational approaches to train the public, especially communities that
are more prone to disaster/climate risks (Bosschaart et al., 2016; Kagawa and Selby,
2012). Nevertheless, as analysed later in the chapter, the degree of assimilation of
DRR/CC education within the Platforms leaves much to be desired.

Benefits of CC/DRR Education

The literature mentions several advantages of CC/DRR education (traditional/
formal): enhances measures for CC adaption; informs on awareness, knowledge and
the appropriate skills for climate and disaster risks; offers insights on how the popu-
lace can reduce the effects (economic, cultural, social, impact) of climate/disasters
risks; raises awareness on the appropriate actions, attitudes and/or behaviours
required to confront, withstand, prepare for or bounce back after disasters/crises,
as well as the desired risk reduction actions for lessening vulnerabilities/hazards
plaguing individuals/communities (Patel, 2008; Rohrmann, 2008; UNESCO, 2011;
UNISDR, 2015). O’Brien et al. (2006) and Cherniack (2008) opine that for effective
DRR, it is essential to adopt a bespoke approach that targets individuals/groups with
unique roles in DRR education and/or “at risk” communities. Examples include
policymakers, educators (academics, teachers, professors), administrators (gover-
nors, directors, ministers etc.) service providers (emergency responders/rescuers,
firefighters, volunteers, and relief/rescue teams etc.) and communities prone to/
vulnerable to disaster risks (Dolatabadi et al., 2016; Torani et al., 2019). Torani et al.
(2019) and Muttarak and Lutz (2014) analysed the effectiveness of DRR educa-
tion and recommended that to maximise impact, the educational approach utilised
(method of teaching and training) for the target communities or specific groups should
be informed by their knowledge/experience, authority or leadership level, and level
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of educational attainment or qualification. The most vulnerable communities should
be the first target for reasons discussed in the next section.

Prioritising the Most Vulnerable People

Vulnerability is conceptualised as situations caused by physical, socio-economic,
and environmental elements or activities that make societies, countries, people,
communities, or their various resources susceptible to hazard impacts. Vulnerable
people/communities face unique challenges and therefore, need specialist help which
could be in the form of education, training and/or sensitisation on risk management
measures, which should be offered by disaster management professionals, specialists
or educators (Muttarak & Pothisiri, 2013). The most vulnerable people such as the
elderly, children and women, (Dolatabadi et al., 2016; Torani et al., 2019; UNESCO/
UNICEEF, 2012), require tailored disaster education, as discussed in the following
paragraphs.

Specific gender issues have been associated with women who face distinct chal-
lenges during disasters (Eisenman et al., 2007; Wisner, 2006). Research has shown
that after receiving basic training in disaster education, women became very active in
the community to address risk issues. (Muzenda-Mudavanhu et al., 2016). Further-
more, it has been argued that when women are educated in DRR, the entire family
will have a greater awareness of the issues since women are more proactive in disaster
education at home (Muttarak and Pothisir, 2013; O’Brien et al., 2006).

Research-informed suggestions oblige disaster education for elderly and disabled
people to focus mainly on their physical health and cognitive/mental ability in coping
with, preparing for and responding to disaster risks (Thomas et al., 2015). For
instance, there is evidence that training or informing/educating people with disabili-
ties can help them survive disasters since the ability to save themselves with minimal
assistance would have been enhanced (Morrow, 1999; Torani et al., 2019). This is
similar for children.

Children are considered vulnerable to disasters, partly because they are emotion-
ally and physically dependent on their parents/adults for protection against natural
hazard-induced disasters, crises, and emergencies (UNESCO/UNICEEF, 2012; Boss-
chaart et al., 2016; Tuladhar et al., 2015). The advantages of teaching children about
disasters at an early age have been considered an innovative approach to DRR since
children will grow with the knowledge in them and studies have shown that chil-
dren hardly forget what they learned while they were younger (Bray, 2000). Disaster
education in children will inform their knowledge of preventive and preparedness
measures with an increased tendency to act for their safety during disasters (Boss-
chaart et al., 2016). Furthermore, there is a greater potential to educate children in
their homes, which easily enhances their disaster risk perception (Sawada, 2007;
Torani et al., 2019; Faber et al., 2014).

Despite the benefits and good practices for DRR education, it has been acknowl-
edged that although DRR has the potential to foster knowledge on risk aversion
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awareness/consciousness, the overarching motivation for anticipatory risk reduc-
tion actions is scarcely achieved. Contrarily, Wisner (2006) reiterated that limited
knowledge and low awareness/understanding of disaster risks unfavourably affect
community resilience and preparation for any forthcoming disaster risks. That is why
education on disaster/climate risks is the focus of this chapter with the discourse and
application in Africa.

Assessing CC/DRR Education Discourse Within the Various
ARPs

During the ARPs, national and international DRR stakeholders—regional stake-
holders (economic communities/entities, directors/ministers from governments) and
international development organisations converge to discuss/share experiences,
lessons learned, skills and insights on any advancement in DRR efforts in Africa.
Delivering Member States’ pledges to the African Union’s (AU) Programme of
Action (PoA) of implementing the guidelines of the SFDRR/HFA and adopting
the outcomes of the Platform is the key motivation for these High-Level meetings
(UNDRR, 2021). Eight regional Platforms have occurred in Africa between 2005 and
2021. The next section elaborates on DRR education during the meetings including
the AU’s PoA for implementing the SFDRR.

The 1st ARP for DRR was formed in Nairobi Kenya between the 26th and 27th
of April 2007. Organised as a consultative meeting, the motive of this maiden gath-
ering of High-Level officials was to assess improvements made in the application
of DRR measures promised during the 2005-2015 HFA and the Africa PoA for
DRR. This first meeting underscored the need to combat CC through the strength-
ening of institutional mechanisms to create what the organizers called “Ministers
for Climate Change”. Discussions on education as a DRR tool were sparse albeit
education together with knowledge, and innovation featured as a prominent theme
(ARC, 2009).

The 2nd Ministerial Conference on DRR which took place from the 14th to 16th
of April 2010 in Kenya’s capital (Nairobi) briefly discussed DRR/CC education.
The African Development Bank and the AU urged African governments to main-
stream knowledge and education on risk reduction in developing a resilient and
safety culture. African countries were requested to boost formal and informal educa-
tion systems for DRR, integrate DRR into educational institutions at the various
educational levels (tertiary, elementary/primary and secondary/colleges) and assess
the education sectors’ resilience and capacities (AU, 2010).

From the 9th to the 13th of May 2011, Addis Ababa (Ethiopia) hosted the 3rd
ARP for DRR. The Platform recommended that DRR and CC adaptation should be a
national education priority and be merged into the educational systems of countries.
Emphasis was placed on utilising education and acquired knowledge in building a
culture of resilience and safety in the multiple sectors/levels in countries. Worthy of
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note, was an emphasis on developing the disaster resilience of vulnerability educa-
tion through public awareness and information dissemination campaigns, including
the need to inculcate disaster management training in the tertiary education sector
including in postgraduate degree programmes (AU & UNISDR, 2011).

Arusha, in Tanzania, hosted the 4th ARP in 2013, between the 13th and 15th
of February. This meeting elaborated more on DRR education with more in-depth
discussions on the relevance of incentivising the education sector to incorporate
DRR into the curriculum/programme of educational institutions through more tech-
nical and financial support; strengthening collaboration/cooperation with tertiary
educational institutions of different countries, including in urban risk management
skills, and taking risk reduction decisions; allowing women and children to easily
access DRR education; amalgamate community reduction on DRR with awareness/
sensitisation and foster its coordination across the public and private sectors; and
expedite agreement made during the second Ministerial Conference on DRR to create
a network of education institutions at the sub-regional/regional levels (UNISDR,
2013).

The 5th ARP for DRR was combined with the third Ministerial Meeting for
DRR and held in May 2014 from the 12th to the 16th in Abuja (Nigeria). This
High-Level gathering also stressed the assimilation of DRR education within the
curriculum of schools/universities and that education should be used as an instrument
to enhance safety and resilience. The delegates also discussed how DRR/CC educa-
tion can be used in the private sector for training/skills development. In recognition
of the limited exposure of DRR in Africa, the Platform mandated African coun-
tries to rapidly develop human capital in risk reduction through more engagement
with schools, universities and other institutions delivering DRR education. Given
the ongoing conflict in the Democratic Republic of Congo at the time, the meeting
discussed the potential of disaster education in mitigating complex emergencies
and conflicts through education programs on law and order, peace and nonviolence
(AFRP Bulletin, 2014).

Between the 22nd and 25th of November 2016, Mauritius hosted the 5th High-
Level Meeting on DRR together with the 6th ARP for DRR. Education was high-
lighted as critical in reducing vulnerabilities to disasters and in overcoming chal-
lenges in risk reduction. The host nation reported a forceful DRR and sensitisation/
awareness-raising approach in its schools and communities. There was an indica-
tion that other African countries were gradually embracing DRR education when
Zimbabwe delegates mentioned that plans were underway to develop novel policies
on CC and embed DRR into the curriculum and education programs in Zimbabwe.
The meeting reiterated the desire for higher education institutions in Africa to deliver
training and qualifications in disaster management education and the delegates were
urged to take action on this issue in their respective countries (AFRP Bulletin, 2016).

The triple 4th Arab Conference on DRR, the 6th High-Level Meeting on DRR and
the 7th Session of the ARP for DRR were held in the capital of Tunisia (Tunis) from
the 9th to 13th October 2018. The main DRR-related education issues discussed were
the relevance of member states to institute DRR education programs; for countries
to apply SDG 4 on having quality CC/DRR education; develop risk management
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courses/programs in Universities across Africa; use of DRR education in building
the skills/capacity of youths; develop education programs that provide insights on
multiple hazards; foster gender inclusion through educational programs on risk; and
to further build in-country abilities for DRR professional practice (UNISDR Bulletin,
2018).

From the 16th to the 19th of November of 2021, the 8th Platform was hosted
in Kenya. A session focused on local and indigenous knowledge systems and prac-
tices/activities associated with DRR. How indigenous knowledge systems enhance
community participation in policy decisions was underlined. Indigenous women’s
knowledge of CC and weather forecasting was highlighted. While assessing the
inclusion of disability in DRR across Africa, a delegate mentioned education as a
means used to promote disability inclusiveness in Zimbabwe. The meeting developed
a PoA matrix for the period 2021-2025 to implement the SFDRR in which the incor-
poration of climate risk in educational systems across the continent was considered
as one of the strategic areas. Mauritius, a country that is prone to CC specifically
indicated its intention to assimilate and forster risk management education in its
primary/elementary school programs (DRR Bulletin, 2021).

The AU’s PoA for the implementation of the SFDRR highlighted education as one
of the local-level structures to be used by local government and sub-national agencies
via participatory approaches through the mobilisation, sensitisation and empowering
of people at the community level (AU, 2017). The PoA encouraged higher educa-
tion institutions to engage in increasing the capacity of vulnerable communities in
building collaborative DRR and management teaching and research. In addition,
DRM stakeholders were requested to work with the public sector (government offi-
cials/institutions) to develop and support a culture of DRR education and awareness.
The role of the media was recognised as fundamental to fostering DRR education
during disaster mitigation, preparedness, response, and recovery including via accu-
rate, fair, widespread, timely, and comprehensive reporting of disaster risk informa-
tion. The PoA recommended that academic institutions should inform DRR education
at the scientific, and technical higher-level education institutions. Cooperation and
partnership with stakeholders in both the private sector and public agencies via educa-
tional training were also mandated. Furthermore, education was discussed in connec-
tion to enlightening risks, and the integration of DRR with adequate resourcing,
advocacy, awareness raising, and mobilization for DRR. The PoA also recognised
the relevance of education in strengthening its activities—and requested the UN
Africa Office for Disaster Reduction to use education and training to strengthen the
monitoring and implementation of activities related to the SFDRR.
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Discussion: Critical Analysis of the Determinants of DRR/
CC Education in the Platforms

The extent to which key CC/DRR education determinants are recognised as DRM
instruments during the Platforms is discussed in this section. Key DRR/CC educa-
tion determinants identified in the literature have been used to assess the depth of
the education discourse during the Platforms. The eight most effective determi-
nants of DRR/CC education identified and used in the analysis are an assessment of
educational needs, approaches to education, educational planning, educational tools,
knowledge-raising strategies, the content of educational delivery, educational chal-
lenges, and education organizations. This assessment informs the uptake of DRR/
CC education in Africa since it arguably depends on how the Platforms are explicit
in selling the concept to African countries.

Educational Needs Assessment

An evaluation of community educational needs is vital in fostering adequate programs
on DRR/CC education. Aghaei et al. (2018) discuss the need for critical scrutiny of
the expertise, skills, capabilities, knowledge and interests of people and their commu-
nities to assess their educational requirements. Other researchers have acknowledged
many other attributes such as checking the strengths, weaknesses, ages and the
most convenient educational tools for people/communities requiring DRR education
(Meesters et al., 2009; Perry and Lindell, 2003; Prashar et al., 2013); an assess-
ment of community resilience and the inherent risks-hazards, vulnerability, expo-
sure (Apronti et al., 2015; Siripong, 2010) and how they can be mapped (Apronti
et al., 2015; Perry and Lindell, 2003); and operational research and DRR plans/
programs (Aghaei et al., 2018; UNISDR, 2005). At least two of these attributes are
mentioned in all the Platforms (see Table 7.1). The most articulated education needs
are DRR target groups and the need to integrate DRR education into schools. Both
are also mentioned in five of the nine Platforms assessed followed by themes related
to the requirement for building a resilience and safety culture including CC as a
priority for DRR—both articulated in five of all the frameworks. While the former
is mentioned thrice, the latter is mentioned twice. Bang (2023) analysed the most
prominent disaster educational needs assessment as shown in Fig. 7.1.

Strategies for Raising Knowledge

DRR scholarship and knowledge/capacity building are invaluable in ensuring effec-
tive policy, operational practice, decision making and collaboration in disaster
management activities (Weichselgartner & Pigeon, 2015). Such knowledge, as
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Vulnerable/target  Use DRR knowldege Make DRR a Knowledge/Capacity ~ Mainstream DRR

groups for DRR & education to build  national Priority. developmentin  into the educational
Education ( children, a safety/resilience educational Sector. sector.
women, youths, culture.

persons with
disabilities).

Fig. 7.1 The most prominent educational needs assessment. Source Adapted from Bang (2023)

emphasised by the SFDRR (UNISDR, 2015), can be shaped by people/community
perceptions, culture and experiences. Viable knowledge-raising and transfer
measures include information dissemination through various means (Lee et al., 2007)
and joined community or team action in resolving disaster issues (Efthymis, 2014).
Indeed, educational methods for DRR—-inquiry/problem-based, require participation,
collaboration and sharing of opinions, experiences and ideas amongst DRR stake-
holders. Nanaka and Takeuchi (1995) endorse this method of intangible knowledge
acquisition and emphasise that people’s emotions, values, judgements, beliefs and
perceptions are valuable considerations for DRR to be effective.

From the analysis, it can be deduced that community involvement and public
awareness in DRR/CC educational issues are sparsely discussed during the ARP.
Considering Weichselgartner and Pigeon (2015) assertion of limited assimilation of
knowledge systems in Africa, the relevance of more engagement on DRR/CC knowl-
edge development during the Platforms cannot be overemphasised. Notwithstanding,
it should be noted that if DRR/CC knowledge is improperly implemented, it will not
lead to risk aversion/mitigation (Weichselgartner and Obersteiner, 2002), irrespec-
tive of the scale and scope of dissemination. On a similar note, Briceno (2015)
affirmed an uneven DRR knowledge development with implications for practical
and effective risk reduction. Furthermore, Gall et al. (2015) noticed implementa-
tion challenges in DRR professional practice and research. Further investigations
have revealed that DRR/CC research and knowledge development has a shallow
evidence-based application, DRR/CC education has limited cross-discipline appli-
cation and the co-production of DRR/CC research and knowledge dissemination
is led by Western scholars, compared to their peers in developing countries (ibid).
Bang (2023) analysed the most prominent strategies for raising knowledge as shown
in Fig. 7.2.
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Create partnerships/collaborate with DRR institutions.

Integrate DRR into school curriculum or education
programmes.

Access traditional/local knowledge to enhance DRR.

Knowledge sharing & transfer within/between countries.

Community involement in DRR education.

0 0.5 1 15 2 25 3

Fig. 7.2 The most prominent strategies for raising knowledge. Source Adapted from Bang (2023)

Educational Approaches

A core approach to fostering DRR education is inculcating it within the programs
of schools, universities and/or educational establishments (Apronti et al., 2015;
Efthymis, 2014). The literature has a variety of educational methods/approaches
employed in DRR. A joint study by UNESCO and UNICEF on educational
approaches in the field of DRR in 30 countries revealed a broad range of DRR
approaches. The main ones are methods that focus on environmental education and
sustainable development viewed as a symbiosis approach; one that requires expertise
and proficiency in developing educational programs (centralised competency-based
approach); an inquiry, interactive, action-learning, and experiential approach (albeit
limited) and the more traditional textbook-driven method (UNESCO/UNICEF,
2012). Patel (2008) notes that having critical analytic and problem-solving skills is
essential to DRR education. Of the different approaches, the most common is knowl-
edge transmission from teachers to learners or students, perceived as the traditional
teaching style (Arvai, 2014). A common critique of the traditional teaching approach
is that it creates knowledge disparity/gap between students and other learners and
their teachers/tutors (Nakano & Yamori, 2021). Contrarily, there is abundant research
evidence demonstrating that more effective DRR educational programs are driven by
community engagements, programs and activities in risk awareness and mitigation
strategies (Aghaei et al., 2018; Chen & Lee, 2012; Perry & Lindell, 2003). In this era
of digital communication, community education can be facilitated through different
outlets including the media (TV, radio etc.) and many other online Platforms (Aghaei
et al., 2018) such as Facebook, Instagram, Twitter, etc. Nevertheless, social media
can be used for deception, telling lies, misinformation, and promoting fraudulent
activities, hence, the need for caution (Patel, 2008). A recent study (Bang, 2023)
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Fig. 7.3 The most prominent educational approaches. Source Bang (2023)

revealed the most common educational approaches as shown in Fig. 7.3. The anal-
ysis of the approaches in the various Platforms reveals community engagement and
media use are the most popular educational approaches discussed, albeit mentioned
just a few times.

Educational Planning

Authors (Chen & Lee, 2012) have noted that education stakeholders such as the
appropriate government officials; DRR professionals, scholars and experts (people
with specialist knowledge on various aspects of DRR/CC); community leaders,
and the populace are instrumental in designing/developing and administering DRR
educational programs at the local, regional and national levels. Differentiating the
community groups/people requiring DRR/CC education while also noting their
educational needs is essential (Martin et al., 1984; Lopez et al., 2016). The literature
has also identified other essential peculiarities required for planning such as expe-
riences, skills, age, gender, political, religious and socio-economic factors (Apronti
et al., 2015; Perry and Lindell, 2003; Aghaei et al., 2018). Patel (2008) underscored
the role of synergies between indigenous/local, and scientific/technical knowledge in
informing the planning process. An analysis of the Platforms shows that educational
planning manifests most and the most prominent educational determinants are inte-
grating DRR education into the school curriculum; the private, informal, and formal
sectors; and establishing a resilience/safety culture. Discussion on assimilating DRR
education at all levels and sectors of society features in almost all the Platforms,
including the recent meeting where Mauritius stipulated the country’s intention to
inculcate DRR education into the educational system at the primary level. Reiter-
ating this point in successive Platforms could imply its application remains minimal
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Fig. 7.4 The most prominent educational planning. Source Adapted from Bang (2023)

in most countries. An analysis of the most prominent educational planning ideas is
presented in Fig. 7.4.

Educational Tools

Various DRR educational tools are suitable for different groups and sectors of society.
Effective training for students utilises multimedia tools such as graphics, video,
audio, and animations; and other learning materials such as textbooks, and manuals
including multimedia and online Platforms. These tools have also been found to
be appropriate for educating children, including posters, painting, 3D simulations,
animations, and exhibitions (Apronti et al., 2015; Grunwald and Corsbie-Massayand,
2006; Efthymis, 2014). Educative DRR/CC interactive learning programs designed
for children with different age groups (Aghaei et al., 2018) and educative DRR
media adverts/programs run over the radio and TV increase DRR awareness and
knowledge (Fisch, 2000). Statistics from Fletcher’s (1990) investigation revealed
using different education tools in children facilitates learning—children retain 20%
of what they learn through hearing, and 40% of what they learn visually and studies
that combinations of interactive, auditory and visual activities constitute 75% of what
stays in their memory. Hence, the recommendation for bespoke educational tools
for children is aligned with their age, skills or any special requirements (Aghaei
et al., 2018). Research evidence suggests viable educational tools for women should
consider participatory approaches including regular community campaigns/meetings
including through the use of online social media tools and Platforms (Apronti et al.,
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2015; Redmond and Radjak, 2014; Meesters et al., 2009). UNESCO/UNICEF (2012)
emphasized participatory methodologies on the premise that they enhance active/
experiential learning such as doing risk (hazard, vulnerability, exposure and capacity)
assessment. Formal teaching in schools is often informed through academic text-
books, manuals and other scholarly tools such as publications on the subject (ibid).
To galvanise DRR knowledge, ProventionWeb, in collaboration with the UNISDR
developed a universal easily accessible library in DRR awareness and education that
informs DRR/CC technical/scientific, and Indigenous and other knowledge systems
(UNDRR, 2019). An in-depth analysis of the Platforms (Bang, 2023) reveals minimal
and inadequate discussions on DRR/CC educational tools. Indigenous knowledge,
community and public sensitisation/awareness campaigns were identified as the most
common instruments used (ibid; see Fig. 7.5).

Educational Content

The goal of DRR education is to transmit knowledge on socio-environmental condi-
tions and human actions/decisions that may enhance or limit hazards/disasters.
Hence, the principal aim is to ensure the educational content can articulate disaster
risks to different societal groups (families, agencies, departments, communities, poli-
cymakers, individuals, etc.), non-action and action to mitigate vulnerabilities and to
recognize society’s role in creating a resilience culture (Patel, 2008; UNISDR, 2005,
2015). Just like educational tools, it has been determined that bespoke DRR education
content is best for different community groups. The appropriate educational needs
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of the various groups can be known from educational advisors, DRR education-
related textbooks, catalogues, online resources, and community leaders conversant
with the profile and interests of target communities (Hogan, 1997). The content can
be based on the demographic structure of the population, socioeconomic and cultural
status, risk perception, gender, or employment status (Apronti et al., 2015). This is
vital to ensure that DRR education meets the requirements of the appropriate groups
since the needs might evolve. Integrating disaster-related topics/themes into specific
school subjects such as the natural and physical sciences is popular in many coun-
tries (UNESCO/UNICEF, 2012). Risk assessment, including hazard, vulnerability,
and capacity identification at all levels is a core DRR subject which according to
Patel (2008) should go hand in hand with DRR planning. The analysis shows that
articulation of DRR educational content is generally sparse in the ARPs with the
most mentioned relating to themes on DRR, resilience, safety, disaster preparedness,
and response. Figure 7.6 is an analysis of the most prominent education content.

Educational Organisations

Educational organisations, agencies, or bodies are vital in developing, crafting, and
administering DRR education. DRR/CC education can be under the authority of
various ministries with tailored responsibilities such as education, health and research
(Chen and Lee, 2012; FitzGerald et al., 2010) but the Ministry of Education in most
countries is in charge of disaster/CC education (Apronti et al., 2015; Chen & Lee,
2012). Disaster and emergency management agencies such as rescue and safety
agencies (firefighters, police, military), disaster service providers such as NGOs
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and community/civil organisations can also be instrumental in fostering educational
activities for risk reduction (Aghaei et al., 2018; Perry and Lindell, 2003; Siripong,
2010). In addition, Aitsi-Selmi et al. (2015) underlined the importance of financial
and legal frameworks in boosting DRR education. Themes on educational organ-
isations and frameworks were not identified in the ARP, nevertheless, the most
prominent educational organisations are presented in Fig. 7.7.

Educational Challenges

Without diagnosing the issues plaguing DRR education in Africa, it will be chal-
lenging to mitigate them. The main challenges are limited assimilation of disaster
mitigation/response in education programs; lack of impetus and resources for DRR
education; divided views amongst stakeholders on how to approach DRR/CC educa-
tion; non-application of DRR policies and plans; the inherent inabilities and limi-
tations preventing a majority of the population from engaging in DRR educational
activities; lack of DRR/CC skills, awareness and knowledge amongst key decision
makers and sometimes in DRR educators, tutors, teachers, lecturers etc. (Aghaei
et al., 2018; Bang, 2023; Chen & Lee, 2012; Porter & Graham, 2016). Although
the training of teachers has been perceived as invaluable in enhancing the quality of
education (Bonifacio et al., 2010), professional training of disaster educators remains
limited (Chan and Lee, 2012). Language, rigid institutional/legislative frameworks,
socio-economic challenges and inadequate collaboration and coordination amongst
stakeholders are other barriers that need attention (Apronti et al., 2015; Gilbert,
2005). The UNFCC had noted the minimal inclusion of CC mitigation/adaptation
in education programs, a view affirmed in this study since the analysis of the Plat-
forms revealed limited discourse on DRR education challenges. The 5th ARP for
DRR highlights meagre DRR educational resources limited engagements with higher
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education institutions and public awareness as impediments. According to a recent
analysis, inadequate educational resources for DRR education/awareness, weak DRR
institutional capacities lack of technical assistance in DRR education and insufficient
knowledge in DRR education have been identified as the most prominent educational
challenges (Bang, 2023; Fig. 7.8). If African countries had embedded DRR educa-
tion into their educational frameworks, one would expect them to regularly review
progress made during the Platforms, hence discussing challenges encountered and
possible solutions.

Overall Assessment of DRR Education as a Critical Tool
in the Platforms

A summary of the assessment and analysis made from the key enquiries in this
chapter is presented in Table 7.1. All the 9 regional Platforms in the Table were
assessed for the two main objectives of this study. First, the extent of assimilation
of the DRR/CC education determinants during the Platforms (check the last row of
the table) and second, the depth to which each of the determinants was discussed
during the various Platforms (check the last column of the table). The depth to
which each determinant was discussed during the Platforms was the criteria used
for the first objective (assessed horizontally in Table 7.1). The second objective
was informed by the total number of determinants discussed in each Platform, and
how comprehensively the specific determinant was discussed (assessed vertically in
Table 7.1).

In assessing both objectives, a Likert scale grading having attributes of “excellent”,
“good”, “satisfactory”, “fair”, “mediocre” and “poor”, was employed in the analysis
with “excellent” at the highest end and “poor” at the lowest end. Statistical analysis
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of the first objective reveals that 37.5% of the DRR/CC determinants fall under the
“poor” category, 25% fall under the “mediocre” and “good” categories and just 12.5%
are perceived to be “satisfactory”. Regarding the second objective, the assessment
is “fair” (55.5%) and “satisfactory” (45.5%). Summarily, one can argue that an
assessment of the first objective is “poor-mediocre” while the second objective is
“fair”. Overall, the inclusion of DRR/CC education in the Platform is considered
“Mediocre-Fair”.

This assessment may be subjective, but it provides a good indication of the seri-
ousness with which the ARPs have taken education as a viable DRR tool. From the
analysis and overall result, one can deduce that DRR education is still a superfi-
cial tool in the Platforms. Considering empirical evidence that education is effec-
tive and critical in disaster management (Adiyoso and Kanegae, 2012; UNESCO/
UNICEEF, 2012), there is a legitimate argument for its mainstreaming at the core of
the Platforms’ risk mitigation strategy.

Conclusion: Prospects for Integrating DRR Education
into the Platforms

The discourse in this chapter has focused on how DRR/CC education is perceived in
the ARP. The central role of risk reduction education in CC and disaster reduction is
underscored by the relevant education actions and practices required for enhanced
climate and risk reduction actions within African countries. Using the determinants
of disaster/climate education, the chapter analysed and assessed the extent and/or
depth/scope to which the ARPs have assimilated DRR education. By applying a
Likert scale analysis, an assessment of the level of assimilation of climate/disaster
education in the various Platforms has been determined “mediocre- fair”.

It can be deduced from the findings that the impact of education on DRR/CC
risk mitigation is not systematically evaluated during High-Level ministerial and
regional gatherings. Arguably, limited feedback on the implementation of CC/DRR
educational efforts from the delegates indicates that either education in risk reduction
is not considered a key tool for DRM, or the relevant stakeholders do not collect
education-related data, information, or facts. This has implications for effectively
mitigating disaster risks in Africa, especially mainstreaming CC/DRR education
into school/academic programs.

Consequently, this study recommends prioritisation of CC/DRR education during
the meetings and explicit discourse on the subject to provide more insights to the
participating countries. This chapter contributes to literature and knowledge on
measures to enhance climate/disaster education in Africa with implications for other
developing countries. In particular, the findings inform country-level CC/DRR educa-
tional policy and professional practice at the local, state (provincial) or national levels.
It provides a roadmap for strategic discussions on the essence of assimilating risk
reduction education as an essential and inevitable DRM instrument in Africa.
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Chapter 8 )
Gender and Climate Change Education oy
in Sub-Saharan Africa as the Missing
Component in Climate Change

Adaptation for an Effective Management

of Natural Resources
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Nyong Princely Awazi(®, and Tracey J. M. McKay

Abstract Natural resources remain fundamental to rural livelihoods and wellbeing
in Africa, where they serve as foundation of economic development. However,
climate change continues to exert pressure on natural resources particularly, water
resources which are central to socio-economic development. Hence, the effects of
climate change affect different demographic groups differently. Rural women, for
example, who are amongst the poorest are one of the most marginalized groups
and vulnerable in terms of education about climate change. Given the fast pace at
which the world is changing, rural women have to contend with the shortages and
difficulties of water, while these problems are exacerbated by their limited level
of education and challenges posed by a rising population. Most significant among
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these is how to effectively improve the education of rural women who are vital in
natural resource management to meet their needs and those of their communities.
Inequalities in land tenure and access to natural resources, is everywhere governed
by power dynamics that often contribute to the marginalization of rural women in
poor communities. In addition, studies on adaptive capacity and differentiated-gender
vulnerability are limited. This study seeks to investigate the role of gender educa-
tion in climate change adaptation and effective natural resources management. A
systematic review of academic literature consisted in the methodology adopted for
this study. The results indicated that a gendered approach that values the capacities,
limits and vulnerabilities of rural women is required for effective natural resource
management and climate change adaptation.

Keywords Climate change - Climate change adaptation - Gender - Natural
resource management - Rural -+ Women

Introduction

Climate change is a global phenomenon and represents one of the fundamental ulti-
mate challenges of the twenty-first century (Malala Fund, 2021; Vincent, 2007).
Several academic studies have documented that climate change is real, as demon-
strated by rising temperatures, fluctuating patterns of rainfall, increasing incidences
of drought episodes, inundation, and hurricanes among others (IPCC, 2014; Tantoh
et al., 2022a). It is a fact that most of the warming occurring over the past five
decades is a human-induced phenomenon. Thus, global temperatures have risen to
about 0.6 °C over the past century resulting in significant changes in precipitation
patterns (IPCC, 2021). These shifts have an adverse impact on the primary, secondary
and tertiary sectors, especially in the economies of sub-Saharan Africa (SSA). This
state of affairs has intensified unending difficulties related to the degradation of
natural resources and ecosystems, spurring food insecurity, increasing the numbers
of environmental refugees, while boosting the emergence of new zoonotic diseases
(Malala Fund, 2021). Consequently, rural communities and particularly women are
mostly affected. Increasing temperatures have further deteriorated rural livelihood
and wellbeing intensifying inequalities, including gender-based inequality (Newman
and Smith, 2021). This has worsened by an inadequate educational system in several
low and middle-income countries that remain trapped in a state of continuous failure,
with the majority of students attending school but not learning (Newman and Smith,
2021; IPCC, 2021).

Studies show that climate change affects different demographic groups, social
classes, men and women disproportionately (Carvajal-Escobar et al., 2008; Mbah
et al., 2021; Tantoh et al., 2021). Rural women, for example, who are amongst the
poorest and the most marginalized and vulnerable groups in terms of being recipi-
ents for a climate change education. Although they have been seldom acknowledged,
women in the developing world play a pivotal role in climate change adaptation and
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in the management of environmental resources, by collecting non-timber forest prod-
ucts, wood for heating and cooking, or water for domestic use. Yet, existing evidence
attests the significance of recognizing gendered-related disparities in developmental
projects (Lambrou & Piana, 2006; Pentlow, 2020). Also, the patriarchal structure and
ideologies that shape the culture in developing countries continue unabated to main-
tain the invisibility of women (Carvajal-Escobar et al., 2008; Tantoh & Mckay, 2020).
On the same token, the inaccessibility to education hampers a sustainable manage-
ment of natural resources, particularly which they depend upon for their livelihood
and wellbeing and the fact that men’s jobs often pay more than that women’s increase
women’s exposure to climate-related risks and impacts their capacity to effectively
adapt, impede or improve from it (Jordan, 2019). It is argued that girls can learn
critical thinking skills required to counter climate-related disasters as well as anyone
else. Thus, an investment in girls” education was predicated as essential by Muttarak
and Lutz (2014), to reduce the number of human deaths from droughts and inunda-
tion episodes. Further evidence suggests that the effects of education on decreasing
vulnerability to climate change will translate to a reduction of the negative effects
of weather-related disasters According to Streissnig et al. (2013), girls’ secondary
education was identified as the most important social and economic factor in reducing
their vulnerability to extreme weather events, and weather-related disasters. There-
fore, the impacts of extreme weather and weather-related disasters can be alleviated
through efficient associated applicable and child-centered disaster risk reduction
education (Sellabos et al., 2011).

Recently, researchers have shown increased interest in the link between educa-
tion, gender and climate change (Malala Fund, 2021; Newman and Smith, 2021).
It is estimated that at least 200 million adolescent girls living in the poorest commu-
nities in the developing world face a heightened risk from the effects of climate
change. Evidence on the role of education and girls’ to address climate change
through adaptation, resilience and mitigation is limited, albeit growing necessity
(Jordan, 2019; Newman and Smith, 2021). Increasing research on gender and
climate change education has been the subject of growing attention in recent
years, but this approach must be considered with attention to nuances (Sims,
2021). For example, it may be tempting to portray global education, as a means to
tackle climate change and improve natural resource management and governance.
While there are empirical and moral reasons to be cautious of this approach, educa-
tion which builds foundational skills among women particularly can play a crucial
role in building resilience to the negative impacts of global climate change in poor
countries (Malala Fund, 2021).

The evidence-based on the role of education in gender mainstreaming to mitigate
climate change remains limited to effectively improve natural resource management,
despite a growing body of literature in these areas, especially in low and middle-
income countries (Carvajal-Escobar et al., 2008; Jordan, 2019). Additional research
investigates the impacts of climate change on health with inadequate analysis of
the possible effects on education and how resilience can be built (Muttarak et al.,
2014; Peek et al., 2018; Smith, 2021), Indigenous Knowledge System and climate
change adaptation in the developing world context (Blankespoor et al., 2010;



160 H. B. Tantoh et al.

Nguyen & Ross, 2017; Nalau et al., 2018; Mbah et al., 2021) amongst others.
The overlapping inequalities faced by women (income inequality, sexual orientation,
social background etc.) further compound their vulnerability for accessing education
and managing natural resources (Lambrou & Piana, 2006; Sims, 2021). Given the
fast pace at which the world is changing, rural women have to contend with the
challenges faced in the management of natural resources which are exacerbated by
the rising population and their limited level of education. A major question is how to
effectively improve the education of rural women so that they may be able to adapt to
the effects of climate change in natural resource management? This study, therefore,
focuses on the significant role of gender education in climate change adaptation and
effective natural resources management.

Gender and Climate Change Education

Climate change is a sad reality and everyone everywhere is experiencing the
effects. National governments, International Development Organisations, Non-
Governmental Organisations (NGOs), climate groups and scholars have attempted
to reduce global warming and its effects through a series of technical solutions
(improvements to energy efficiency) without success (IPCC, 2014; World Economic
Forum (WEF), 2022). This is because global temperatures continue to rise (about
0.6 °C) over the past century (IPCC, 2021). These measures have not been able to
adequately solve the climate emergency crisis. With the passage of time, rising popu-
lation, rising urbanization, extension and intensification of agriculture and changes in
consumption patterns have exerted enormous pressures on natural resources resulting
in their over-exploitation and environmental degradation (Tantoh & Mckay, 2020).
Natural resource extraction, for example, accounts for about 90% of global biodiver-
sity loss and water stress and half the global greenhouse gas emission (Malala Fund,
2021). These activities have pushed both the natural and human systems beyond their
boundaries, while destroying ecosystems and livelihoods (World Economic Forum
(WEF), 2022).

Recent evidence suggests that gender and other drivers of vulnerability and exclu-
sion is a fundamental determinant, and influences how climate change is experienced
(Kwauk et al., 2019). For example, about 200 million teenage girls live in the poorest
communities in the developing world and encounter increased risk from the effects of
climate change (Atkinson & Bruce, 2015). Despite the fact that a greater proportion of
women and girls live in rural poor communities, they are seldom seen as silent victims
of climate change (Ravera et al., 2016). This is likely to cause misunderstanding of
the causes of vulnerability and can conceal their role as influential agents of change.
For example, there is growing evidence of the important role of education to support
climate resilience, adaptation and mitigation. The direct and indirect impacts of
education on the girl child has the probability to decrease vulnerability to climate
change and environmental degradation by decreasing the impacts of weather-related
disasters (Muttarak & Lutz, 2014). Recent academic studies, however, illustrate that



8 Gender and Climate Change Education in Sub-Saharan Africa ... 161

women are increasingly been involved in more climate change learning activities
than what is documented and appreciated by the community. It has been reported
that women have fundamental knowledge, and skills and play significant roles in
the management of natural resources while adapting to the effects of climate change
(Sims, 2021; Newman & Smith, 2021).

Linking Education and Climate Change in Natural Resources
Management

A long-term efficient and effective approach to preventing climate change and its
effects should go past scientific innovation to address the differences and manipula-
tive arrangements at the root of the crisis and promote instead greater social justice
(Malala Fund, 2021). Given the dynamics and risks related to climate change, it
has been widely acknowledged that local management and participation is the only
possible option to sensitize, educate and motivate the public against risk reduction
and control (Lavell et al., 2004). Therefore, vulnerable women have been recognized
to play fundamental roles such as mobilizing the community in different aspects
of natural resource management in Africa (Kwauk et al., 2019; Tantoh & McKay,
2020). It has been argued that rural women in sub-Saharan Africa, for example, are
responsible for the provision of potable water and fuel wood for heating and cooking
(Newman and Smith, 2021). A number of researchers have reported that women are
crucial resource consumers and managers and their involvement in natural resource
planning and management endeavours can possibly create a platform for confidence-
building and improve their roles and responsibilities in decision-making and benefit
sharing (Lendelvo et al., 2012; Tantoh, 2021b). They also seek solutions to access
to health services and education, reducing the tendency of the vulnerability of their
communities in the event of hydrometeorological episodes related to climate change
coupled with establishing networks with other women and development associations
to boost their social capital (Carvajal-Escobar et al., 2008).

In their domestic activities and professional development, women are habitually
in a better position to identify the lark of basic resources in the household and the
depreciation of natural resources, which they depend upon for their livelihood and
wellbeing. For example, Harding (1998) noted that women are knowledgeable about
a number of environmental hazards and the prevalence and patterns of sicknesses
among children in the communities, and can immediately detect irregularities in the
water during laundry (see also Peek et al., 2018). According to Fonjong (2008), this
assertion is based on the idea that the traditional roles of women in rural communities
of most developing countries are linked to the domestic management of water and
other natural resources. In the Northwestern part of Cameroon for example, women
play an essential role in participating through manual work in community-based
developmental projects, managing, and maintaining community-based water supply
systems (Tantoh, 2021b, 2021a). These socially constructed gender roles, which
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are evident and common in most rural communities across Sub-Saharan Africa, are
intricately linked with their socio-economic status of the community.

It known that the roles and duties of women and men vary across Africa. This
is because they are shaped by diverse social and cultural norms and their asso-
ciation with different use and management of environmental resources (Fonjong,
2008; Lendelvo et al., 2012). Furthermore, gender-specific duties and responsibili-
ties in food crop production besides the generation of cash income, regularly result in
diverse desires, priorities, opportunities, and concerns for women and men (Sunder-
land et al., 2014). Conversely, women are believed to be largely responsible for
collecting wild resources for household use and concentrate more on subsistence
agriculture, with a specific focus on products that provide instant household-level
food security (Cavendish, 2000). However, despite the fact that women seem to
commodify resources such as firewood, medicinal plants, and non-forest timber
products less often than men, the sale of the non-forest timber products seems to
be a fundamental source of revenue for women, who do not have many of the oppor-
tunities for generating revenue that is more generally obtainable by men (Sunder-
land et al., 2014). Instead, the men control resources with monetary value that are
seldom used but are able to generate considerable income such as wildlife and timber
(Sunderland et al., 2014). Thus, women, have greater wisdom than men in managing
natural resources because of their constant use of these, for their daily activities. They
tend to develop a broad knowledge and understanding of nature and its processes,
through their day-to-day experiences with the environment (Fonjong, 2008). Also,
women tend to be disciplined when they participate in activities that are not part of
their defined roles and this can prevent them from participating in future conserva-
tion ventures. This usually affects future decision-making abilities and further limits
livelihood options, especially in situations where their participation is conditioned
by unequal power dynamics. Furthermore, where the vulnerable and marginalized
are powerless to express their views due to rigid, traditional leadership, participation
and management of natural resources become compromised in most cases (Tantoh &
McKay, 2020).

Climate Change as a Threat to Gender Equality in Natural
Resources Management

Studies on climate change are widely documented for its effects occurring all around
the world. The mitigation strategies recommended by climate-related institutions
in several climate change fora on the global environment are not the same (Inter-
governmental Panel on Climate Change (IPCC), 2018). However, despite the fact
that climate change is universal, the effects on different sectors affect different
social and demographic groups differently (Tantoh et al., 2022b). Consequently, the
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threats alter responsibilities and vulnerabilities and these are also distributed differ-
ently, particularly among men and women. For example, rural communities in Sub-
Saharan Africa share a complex socio-cultural relationship with their surroundings.
These peoples rely on their environment for their livelihoods yet, such a reliance
makes them vulnerable to climate change. In addition, the differences in gender
roles render people vulnerable to the effects of climate change (Tantoh et al., 2021).
Tiondi (2000) substantiated the veracity of this condition because gender roles are
regularly underrated. This discontentment makes women invisible thus, reducing
their involvement as active development agents. Still, cultural norms, and traditional
practices rarely consider the important contributions of women in the management
of natural resources such as water, forests, and food production (Tantoh & McKay,
2020).

Further evidence highlights future threats to gender equality and the vulnerability
to climate crisis urging for investments and advances in gender education for climate
change (Chigwanda, 2016). Similarly, disparities in societies and drivers of vulner-
ability, continue to affect women, particularly after weather-related disasters. This
makes women even more vulnerable to the effects of climate change and exposes
them more directly to the suffering from environmental degradation (Villamor et al.,
2018). Still, in the domain of natural resources, water scarcity caused by drought,
can negatively impact adolescent girls’ education because of challenges in managing
menstrual hygiene, which can prevent them from going to school (Chigwanda, 2016).
In addition to this, impacts on livelihoods and household finances can result in sani-
tary products not being purchased. This is amplified by their natural weakness and
the socio-cultural roles assigned to women in Africa (Tantoh & McKay, 2020).
The rational of the connection between rural women to the natural environment
and the effects of climate change in Sub-Saharan Africa depicts the significance of
appropriate and comprehensive feminist policy frameworks (Tiondi, 2000).

Gender Education, Climate Change Adaptation and Resilience
in Natural Resources Management

The risks associated with environmental degradation, climate change and natural
resource management can only be attenuated with an inclusion of women in local
participation, which is essential to create awareness, knowledge and incentives for
effective management (Sims, 2021). At this level, women have been identified to play
exceptional roles and several studies have reported about their capabilities to initiate,
mobilize and participate in different stages of the developmental process (Galvin,
2011; Lendelvo et al., 2012; Newman and Lane Smith, 2021; Tantoh & McKay,
2020). For example, women have taken leading roles in contributing and participating
in the realization of rural water supply in Northwest Cameroon (Tantoh, 2021a,
2021b). It is argued that women adopt and play multidimensional roles in natural
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resource management and are essential in environmental conservation (Carvajal-
Escobar et al., 2008; Harding, 1998; Lendelvo et al., 2012). Thus, they are sensitive
to any harm that might affect environmental resources such as climate crisis. For
example, women seek solutions to lack of access to potable water supply, health and
education, reducing elements of climate vulnerability in rural communities in the
event of hydro meteorological episodes associated with the effects of climate change
(Carvajal-Escobar et al., 2008).

Despite the strength and ability of women to participate in several developments
and natural resource management activities, some have not been able to actively
participate. It is argued that some women do not possess appropriate skills in rela-
tion to educational achievements and specific skills required for certain activities
(Lendelvo et al., 2012). Furthermore, gender roles are usually undervalued and over-
looked (Tiondi, 2000). This lack of recognition renders them invisible and dimin-
ishes their contribution as active agents in development. There is also gender bias
between males and females in most communities in sub-Saharan Africa and this is
directly related to patriarchal cultural tendencies. Thus, women are the most vulner-
able to climate crisis despite their unique capabilities as community managers of
natural resources and their misjudged potential and so, underused in other community
development and environmental management activities.

Methodology

Description of the Study Site

This study examined relevant literature on gender and climate change education,
climate change adaptation and natural resource management in a Sub-Saharan
African context. The region is one of the most diverse regions with 10% of the
world’s population. This includes the African countries in the southern part of the
Sahara Desert. Sub-Saharan Africa is divided into regional components including,
West Africa, Central Africa, East Africa and Southern Africa. The Horn of Africa
often included in the Eastern Zone of Africais another important section at the Eastern
end of the continent. This region is home to about 750 million people and is labelled
as the world’s most impoverished region (Stockdale, 2017). This is due to the socio-
economic and environmental problems despite the abundant natural resources and
relatively pleasant climatic zones. Despite the vastness of the Sahara Desert charac-
terized by weather extremes, between day time temperature and night time temper-
atures, the greater part of Africa enjoys hospitable, distinctive seasonal climates.
The SSA region is a treasure of mineral deposits with half of the world’s diamond
and gold, timber, uranium, and wildlife petroleum among others. It is reported that
SSA has the highest population growth rate projected to double in the next 20 years
(Stockdale, 2017). This high population growth, rising urbanization and changing
consumption patterns exerts enormous pressures on natural resources, resulting in
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over-exploitation and environmental degradation. This has been exacerbated by the
climate crisis, which has rendered women and children more vulnerable. The vulner-
ability of women and girls has been intensified by the high incidence of school
dropouts. Girls steadily lag behind in terms of educational attainment and school
completion and with <15% in the Central Africa Republic, Chad and South Sudan
and <30% in Equatorial Guinea, Malawi, Mali Niger Uganda.! Another notable
feature among the cultures is the patriarchal nature of society. The voices of women
are seldom heard and this has impacted limited them from actively participating in
decision-making processes that concern them (Lendelvo et al., 2012).

Research Methods

The study was based on a systematic review of related literature on gender, educa-
tion and natural resources management. The articles reviewed were derived from
several databases—Google Scholar, Scopus, Science Direct and Web of Science
(See Fig. 8.1). These databases.

were chosen because they are open and comprehensive. Furthermore, they are
amongst the world’s leading scientific citation search with topical issues on climate
change education, climate change adaptation, natural resources management among
others. A three-staged approach was used to select relevant literature for the study
(Fig. 8.1). Initially, key words such as Gender, Climate Change Education, Climate
Change Adaptation and Natural Resources Management were entered in the search
engines. A total of 847 articles were generated and systematically reviewed. The
titles and abstracts of the articles were later screened and 336 duplicated articles
were excluded from the study. Another 426 articles were later excluded due to inex-
plicit methods—211, no intent to review the literature-119 and irrelevance—96.
This resulted in 86 articles which were further screened for suitability and 47 were
excluded. This resulted in 39 academic articles which were directly related to the
topic. In addition, one (01) thesis, 19 reports related to the topic from both local
international organizations that were manually searched and included in the study.

Results and Analysis

Gender and Climate Change Education

Climate change is a global phenomenon and its effects on diverse demographic
groups are felt differentially (Ebhuoma et al., 2020). As a result, the common urge of
environmental threats frequently alters obligations and exposures attributed to both

Uhttps://www.theige.org/blog/gender-equality-through-secondary-education-in-sub-saharan-afr
ica/
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847 articles from Google scholar,
Scopus, Science Direct, Web of Science

336 were duplicated and

Titles & abstracts excluded

screened

511 full text articles explored
for suitability

Full text articles 425 Excluded

screened 210 - no explicit methods

114 - no intent to review
literature

96 — Irrelevant

86 articles retrieved

Further screening

Of full texted article

47 full texted articles excluded
for unsuitability

39 articles retained for the
study

Fig. 8.1 Flow diagram, which illustrates how relevant literature was found and selected

developed and developing countries, urban and rural communities, and between
men and women disproportionally. For example, rural communities in Sub-Saharan
Africa have and share a multifaceted cultural link with their natural environment
(Tantoh and Mckay, 2020), which renders women most vulnerable to the effects
of climate change. One of the major finds of this review is that women in rural
communities of the developing world are mostly affected by the effects of climate
change and are excluded from decision-making processes of any important matters.
This claim is in consistent with the outcomes of the African Development Bank
(AfDB, 2011), which emphasizes that women are marginalized most of the times,
even though they produce 80% of food crops in SSA. In contrast with this and despite
their contribution to about three-quarters of food production, rising gender inequality
has been intensified by increasing poverty, due to different strategies in the use and
management of environmental resources (IPCC, 2014). Therefore, it is imperative
for existing gender inequalities in relation to climate change to be recognized and
resolved urgently, to better mitigate any possible disparity of deliberate intervention
(Sims, 2021). Noteworthy is that the effects of climate change on the environment are
not gender balanced in general, but rather affect young girls and women more than
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their male counterparts (Centre for Gender and Disaster, 2020). Thus, gender equality
is sorely needed for women to take independent actions and make decisive choices
in mitigating the effects of climate change. An implication of this is the possibility
that gender equality will facilitate the prevention of gender-based violence, which
is a leading item in agendas of ecological resilience programmes (Donkor et al.,
2019). These should, therefore, ensure an even participation of men and women
in the project cycle as involvements and participation are conceived equitably, to
contribute towards achieving greater gender equality outcomes (Sims, 2021).

Climate, Gender Equality and Natural Resources Management

Another outstanding finding from this review is that climate change not only reflects
gender imbalances, but also worsens socially-constructed power relations, norms
and practices. Rural women for example, are seldom included in decision-making
processes regarding the management of resources which they depend on for their
livelihood and wellbeing (Tantoh & Mckay, 2020). The nature of their involvement
is mostly related to mobilizing the community regarding community development
projects and physical work at project sites, such as digging trenches, cleaning and
collecting payments (Boateng et al., 2013). This gender prejudice is strengthened
by a deeply rooted patriarchy-based socialization, where men are always consid-
ered superior to women (Tantoh & McKay, 2020). This condition is disempowering
and minimizes women’s presence in policymaking positions within organizations,
resulting in their exclusion from issues that concern them. This gender inequality
has been intensified by rising poverty and diverse governance approaches to the use
and manage natural resources (IPCC, 2014). Many argued that women have limited
privileges, restricted access to resources and restricted opinion in the community and
household decision-making (Lendelvo et al., 2012; Tantoh & Mckay, 2020).

These cultural barriers are translated into the unlikelihood of participating in
decision-making processes in matters that affect, particularly rural livelihoods thus,
exacerbating living conditions and climate change. Others have argued that when
people are fully involved in the management of their resources, it gives them a sense
of proprietorship, which is essential for sustainability (Musavengane et al., 2019). Itis
known that climate change and its effects on natural resources are largely not gender
neutral, and that more often will affect women more than males (Centre for Gender
and Disaster, 2020). This phenomenon worsens when women are disabled (Pentlow,
2020). In a similar manner, girls with disabilities are marginalized, or totally excluded
from social life (Plan International, 2019). Hence, inequalities in the access to natural
resources result in increased possibilities for girls and women to live in poverty, and
the unlikelihood of accessing education (Djoudi et al., 2016), making them much
more vulnerable than men to the effects of climate change (Centre for Gender and
Disaster, 2020; Ebhuoma et al., 2020). Thus, threats connected with climate change
enhance possibilities of crystalizing gender inequities and even eradicate any progress
that might have been made towards gender equality in many developing countries
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(Tantoh et al., 2021). This unfair treatment can result in unfortunate consequences
for all as women play a unique role in the stewardship of natural resources and
support of households and communities. Nevertheless, an exposure to diverse types
of environmental transformations has enabled them to develop survival strategies to
face these grim circumstances (UNDP, 2011).

It is important to reckon with the fact that a majority of rural women are poor
and, mostly subjected to the effects of climate change and environmental degradation
(Villamor et al., 2018). This vulnerability is not only due to their lack of empow-
erment, but also due to the social and economic responsibilities ascribed to them
(Tantoh & McKay, 2020). These responsibilities and demands from women leave
them with limited time and opportunity for active political participation. Under these
circumstances, they are deprived of chances to participate in the decision-making
processes that impact their livelihoods and the wellbeing of the environment (Sims,
2021). In contrast, studies on climate change and gender have been critiqued for
making sweeping conclusions about the determinants of vulnerability as described
by Rao et al. (2019), who conceded that empirical evidence on gender has not been
thorough. Therefore, there is a need for an intersectional understanding and a contex-
tualization approach when studying gender-specific changes in mitigative and adap-
tive contexts. This entails crafting comprehensive principles for each community
under study, to integrate gender dimensions directly, into climate change programs.

Gender Education, Climate Change Adaptation and Resilience

One of the most significant findings to emerge from this review is that recent studies
devoted to adaptation to climate change highlight the role that adaptation policy
could have in terms of poverty eradication, through the reduction of the expo-
sure of vulnerable people (Rao et al., 2019; Tantoh et al., 2022b). The findings
revealed existing linkages between climate change and several Sustainable Devel-
opment Goals (SDGs). Notably, women feel the impacts of climate change mostly
due to their use and access to natural resources (World Bank, 2010; Boateng et al.,
2013; Fonjong, 2008). At the same time, women acquire valuable local knowledge
for managing natural resources in their environment and are capable of responding
to climate-related challenges as remarkable improvements agents (Pentlow, 2020;
Tantoh & McKay, 2020). In contrast, women are most socially marginalized and
economically insecure in several rural communities of the developing world. If miti-
gation and adaptation are to be effective and efficient, women should be given their
share of decision-making positions in natural resource management. Furthermore,
they should be involved in the initiation, design, implementation, monitoring and
evaluation of rural development projects. This is in line with the 2030 Agenda for
Sustainable Development and the 17 SDGs, which espouse the roadmap for progress
that is efficient, effective and leaves no one behind (Donkor et al., 2017). Achieving
gender equality and women’s empowerment are fundamental goals to each one of
the 17 DDGs. It is only by safeguarding the rights of women across all these goals



8 Gender and Climate Change Education in Sub-Saharan Africa ... 169

that fairness and inclusion, thriving economies and support for the environment now
and for the future, can be achieved.

This review found that education can address the current climate crisis, reduce
vulnerability and enhance adaptation strategies. Similarly, the findings of Muttarak
and Lutz (2014), revealed that education plays a fundamental role in reducing
susceptibilities to the negative impacts of environmental degradation and weather-
related disasters (Donkor et al., 2017, 2019). Evidence from sub-Saharan Africa, for
example, shows that formal education supports the development of cognitive and
problem-solving skills, knowledge and risk perception (Sims, 2021). In a similar
manner, education is an important factor to raise mutual understanding of the nature
of climate crisis, which is vital in prompting local, national and global climate action
(Bangay & Blum, 2010; Donkor et al., 2017). Thus, educated people are more
successful to respond to climate-related risks. Furthermore, education contributes
to reducing vulnerabilities through poverty reduction, enabling social capital and
access to information (Sims, 2021). They are susceptible to adequately garnering
greater social capital support involving social networks which makes them adap-
tive and resilient to climate change (Jackson, 2018; Musavengane et al., 2019; Plan
International, 2019; UNDP, 2022). Similarly, girls’ education has been recognized
as one of the most important social and economic elements in reducing vulnerability
to the effects of climate change (Blankespoor et al., 2010). This has been empha-
sized by findings from 125 countries in the developing world between 1980 and
2010, asserting the significant role of female education in reducing climate change
(Streissnig et al., 2013). However, although education is widely recognized as a
powerful instrument to produce positive change and has been a fundamental compo-
nent in several developmental efforts, Duncan (2013) argued that there is limited
evidence of education being part of the solution to climate emergencies. Nevertheless,
girls’ and women’s education offer extra benefits in supporting climate resilience,
which will possibly have more monetary value than a direct investment in climate
crisis (Blankespoor et al., 2010). Therefore, it can be argued that the contribution
of gender education to environmental sustainability and the role of female educa-
tion in advancing gender equality has well-known benefits of gender equality in
reducing vulnerability. Implementing a gender lens enables the understanding of
power imbalances, marginalization and inequality worsened by the climate crisis.
This will also facilitate the crafting of measures on how to mitigate and address
them (United Nations High Commission for Refugees (UNHCR), 2020). This will
further emphasize the essential role of women in spearheading effective and efficient
transformation. Furthermore, foundational abilities will be a fundamental resilience
element for both the children of today and their future offspring (Smith, 2021). The
main weakness of this study was the paucity of adequate primary data on gender and
climate education in Sub-Saharan African countries. However, secondary data were
used to substantiate the claims of the paper.
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Conclusion and Recommendations

Most countries in Sub-Saharan Africa depend on their natural resource base for a
prosperous, economic development. However, climate change continues to affect the
environment leading to its irreparable degradation and this trend has modified, partic-
ularly rural economies and women. This study sought to investigate the role of gender
education in climate change adaptation and effective natural resources management
through a systematic review of academic literature. The study found that increasing
demands, rising population, and changes in land use patterns coupled with the effect
of climate change have exerted enormous pressure on natural resources leading to
their overexploitation and degradation. This undermines rural livelihood, particularly,
those of women who depend on natural resources for their wellbeing. Hence, climate
change affects different demographic groups differently. Rural women, particularly
those who are disabled, who are among the most underprivileged and marginalized
groups in terms of education. Given the fast pace at which the world is changing,
rural women are having to contend with the shortages and difficulties of water, fuel
wood, land, while these problems are exacerbated by population growth and their
limited level of education. A major challenge that many communities and countries
face, however, is how to effectively improve the education of rural women who
remain vital in natural resource management. However, studies on adaptive capacity
and differentiated-gender vulnerability are limited. Perhaps in an attempt to ensure
that the learning crisis is not overshadowed by the climate crisis, many have tried to
make the case that global education can be part of the solution to a successful climate
crisis. Considerably more work will need to be done to:

— Develop foundational skills in climate education irrespective of other challenges.

— Ensure appropriate systems, services and support for girls and women in Sub-
Saharan Africa should be a priority for national governments

— Encourage national governments and relevant institutions to put girls and women
at the Centre of research that could help discover new approaches to climate
change adaptation agricultural practices. particularly among girls and women

— Inspire agricultural risk assessments amongst girls and women, as it is vital to
sustainable agricultural production which could help prevent influences on hunger,
food security and poverty generally.

— Vote appropriate legal and policy frameworks, which will mean bringing together
all necessary legal and policy instruments that can enhance gender adaptation
implementation.
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Chapter 9 ®)
Farmers’ Climate Change Adaptation st
Strategies and the Role of Environmental
Awareness and Education: A Review

in Africa

Mufti Nadimul Quamar Ahmed ® and Jennifer E. Givens

Abstract Climate change is a global challenge. Even though climate change affects
all countries, less-developed countries and poor peasant farmers are especially at risk
and have difficulty adapting. Less-developed nations are home to an estimated 500
million small-scale farms, who provide sustenance for approximately two billion
people. In addition, it is estimated that these small farms produce nearly 80 per
cent of the food consumed in Asia and Sub-Saharan Africa. Existing literature finds
Africa is particularly susceptible to the effects of climate fluctuation and change,
including rising sea levels, melting glaciers, threatened water supplies, leading to
decreased agricultural output, increasing food insecurity, diminished biodiversity,
intensifying erosion, drought, and flood. In Africa, smallholder farmers depend on
agriculture, which relies on timely rainfall, and thus they increasingly experience
the consequences of climate change. This chapter reviews the literature on small-
holder farmers in Africa and climate change, focusing on their perceptions of climate
change and their adaptation techniques. We also explore how various factors affect
smallholder farmers’ perceptions of climate change and their adaptation strategies.
Finally, we discuss the need to improve awareness and adaptation capacity. Although
farmers in various African countries perceive climate change differently, the liter-
ature review reveals that they have some views in common. Most farmers observe
changes in temperature and rainfall patterns in their area. They also report expe-
riencing increasing floods and droughts and decreasing crop production. Diversi-
fication of crops, changing crops, planting drought-resistant crops, incorporating
livestock into crop production, shifting the time of agricultural operations, home-
stead gardening, increasing irrigation, engaging in mixed farming, and migration
are common adaptation strategies reported in African countries. We found various
household-related factors (gender, age, education, marital status, family size, etc.),
farm-related factors (farming experience, size of the farm, etc.), institutional factors
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(access to information, extension contact, etc.), as well as other factors (participa-
tion in a social group, training, etc.) are affecting local level adaptation strategies
among farmers. We contend that farmers are the “front-liners” in adapting to climate
change, and government agencies and other national and international organiza-
tions should continue their efforts to support them. Moreover, to contribute to the
progress of the United Nations Sustainable Development Goals, farmers’ insights
and experiences should be integrated in the dominant policies and plans, including
coordination of education about climate change and adaptation strategies. Further-
more, we also advocate for emphasizing improving environmental awareness through
environmental education particularly in this region to achieve effective adaptation.

Keywords Climate change - Perception - Adaptation + Environmental awareness *
Africa

Introduction

Climate change poses the biggest threat to life on Earth and ecological systems
(Dhiman et al., 2010; Omann et al., 2009). While both rich and developing nations
experience climate change, the poorest nations and their smallholder farmers’ liveli-
hoods are hit the hardest because of their immediate dependence on the natural envi-
ronment and their lack of adaptation resources (Archer et al., 2007; Katharine, 2004;
Food and Agriculture Organization (FAO), 2011, 2016). The agriculture industry is
responsible for about 3.7 per cent of global Greenhouse gas (GHG) emissions on
its own. It is also a major factor in deforestation, responsible for another 7-14 per
cent of global GHG emissions (Food and Agriculture Organization (FAO), 2013;
Nyang’au et al., 2021). However, this sector is also a major source of sustenance and
employment globally. Less-developed nations are estimated to be home to approx-
imately an estimated 500 million small-scale farms, who provide sustenance for
approximately two billion people (International Fund for Agricultural Development
(IFAD), 2012). In addition, these tiny farms supply over 80 per cent of Asia and Sub-
Saharan Africa’s food (International Fund for Agricultural Development (IFAD),
2012). Various effects, including rising sea levels, melting glaciers, diminished water
supplies, decreased agricultural output and intensifying food insecurity, diminished
biodiversity, and intensifying erosion, drought, and flood are becoming common in
Africa due to changing climate (De Souza et al., 2015; Mpelasoka et al., 2018; Watts
et al., 2015). Marginalized and vulnerable populations in developing countries are
concerned about the hazards to agricultural productivity posed by climate change
(Koundouri & Nauges, 2005; Isik and Devodas, 2006), and although those who rely
on rain-fed agriculture do adopt some coping strategies, they lack adequate resources
to spread out the risks associated with agricultural output (Regmi et al., 2020).
Farmers’ livelihoods depend on the weather, therefore they use a variety of strate-
gies to combat climate change and preserve their survival. Better climate change
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understanding can also assist farmers in coping with the effects of climatic vari-
ability and change on agricultural output (Kom et al., 2019). As farmers have an
in-depth grasp of their local environment and the issues that they experience due to
climate change, they may offer useful advice on creating the most effective climate
change education and adaptation strategies for fellow farmers. Incorporating the
experiences and perspectives of farmers into climate change education helps ensure
that the education targeted to farmers is appropriate for their unique contexts. This
approach helps to ensure that climate change education is accessible and relevant to
farmers, thereby increasing their motivation to participate and implement significant
changes to their practices. Therefore, for effective policymaking, it is essential to
consider farmers’ perspectives on the effects of climate change (Regmi et al., 2020).
Furthermore, it is necessary to combine scientific data and indigenous knowledge to
guide adaptation and mitigation, as it is widely recognized that indigenous knowledge
is an essential component in addressing climate change (Chaudhary & Bawa, 2011;
Morton, 2017; Nichols et al., 2004; Speranza et al., 2009). Therefore, to achieve
effective and sustainable adaptation policies there is a need to emphasize more on
increasing environmental awareness through environmental education.

In this chapter, we explore issues that address the following questions: (a) How
do African farmers perceive climate change? (b) How do these farmers cope with
the adverse impacts of climate change? (c) What are the major factors that affect
their local-level adaptation strategies? (d) What is the role of environmental aware-
ness among farmers, and why is it important to consider farmers’ experiences and
knowledge in policymaking? This chapter is structured as follows: First, the intro-
duction section (Sect. “Introduction”) briefly outlines the background and objectives
of this study. In the next section (Sect. “Methodology”), we present the methodology
of the study. An overview of climate change’s impacts on agriculture in Africa is
presented in Sect. “Climate Change Effects on Africa’s Smallholder Farmers”. Then
we present the results and discussion section in different subsections: we review
and present how African farmers perceive climate change (subsect. “Understanding
Climate Change: African Farmer’s Experiences”), we summarize various coping
strategies African farmers use to adapt to climate risks (subsect. “Major Adaptation
Strategies Employed by African Farmers”), we discuss various factors influencing
local-level adaptation strategies among African farmers (subsect. “Major Factors
Affecting the Local Level Adaptation Strategies”), and we explain why environ-
mental awareness among farmers is important, how environmental education can
play a significant role, and the importance of incorporating farmers’ experiences
and knowledge into this to develop effective adaptation strategies (subsect. “Role of
Environmental Awareness Through Environmental Education”). Finally, in chapter
five we present some recommendations for further studies and conclude the chapter.



178 M. N. Q. Ahmed and J. E. Givens

i Inclusion and Final Articles Review and
l;rtlclehs Exclusion Selection Synthesize
r L .
earc Criteria Selected Articles

Fig. 9.1 Article review process. Source Author’s creation (2024)

Methodology

We searched for articles using Web of Science, Scopus, and Google Scholar, to
compile the literature review for this book chapter. These databases have also
been used in previous research on various environmental and climate change issues
(Ahmed et al., 2022, 2024; Haq et al., 2024; Wan et al., 2021). We used a combi-
nation of keywords and subject headings to identify articles that address the topic
of how African farmers understand and respond to climate change, as well as the
most significant challenges they face in doing so. During the literature search, we
used certain parameters to narrow our search; for instance, we looked specifically for
peer-reviewed English-language studies published between the years 2000 and 2022.
Primary and secondary research articles, as well as review papers, were used, while
editorials, letters to the editor, and articles written in languages other than English
were not. After carefully considering all the articles that met our requirements, we
settled on 33 articles to include in this overview. Figure 9.1 summarizes the steps for
the final article selection in this chapter.

Climate Change Effects on Africa’s Smallholder Farmers

Africa’s size and location give it many natural riches and a wide range of climates.
However, the continent is also one of the most vulnerable to the effects of climate
change, and each country’s level of risk varies greatly (Vincent, 2007). According
to the Intergovernmental Panel on Climate Change (IPCC, 2007), changes in rain-
fall patterns and amounts have an impact on soil moisture and soil erosion rates.
Crop growth and crop yields are dependent on both of these factors. Unanticipated
changes may have a detrimental impact on farmers working on a small scale. Small-
scale farmers, who make up most of Africa’s farms, would benefit from improve-
ments in resilience in the face of climate change and environmental damage, which
threatens food security (Antwi-Agyei et al., 2012; Brown et al., 2007; Mabe et al.,
2014; Thomas et al., 2007; UNFCCC, 2007). According to Herrero et al. (2010),
climate change had harmful effects on small-scale farmers in Kenya by causing
repeated droughts. The Intergovernmental Panel on Climate Change (IPCC) has
estimated that a rise of 0.2-0.5 °C every decade will have a significant influence
on maize, sorghum, cassava, yam, and cowpea in the West Africa sub-region (Bals
et al., 2008; IPCC, 2007). The projected effects on agriculture, including changes
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in water availability and quality, soil erosion, and crop production, pose immediate
and localized economic threats for farmers (Howden et al., 2007; McCarl, 2010).
Molua and Lambi (2006) show that climate change will have a negative impact on
small-scale farmers in Cameroon by reducing their income from farming. They find
a reduction of $0.5 billion in net agricultural profits would occur if temperatures
rose by 2.5 °C in Cameroon and there would be a $1.7 billion loss in net revenues
if the temperature rises above 5 degrees Celsius. Moreover, there will be a $1.96
billion decline in net revenues if precipitation falls by 7 per cent and a $3.8 billion
drop in crop net revenues if precipitation falls by 14 per cent (Molua & Lambi,
2006). In another study conducted in Ghana’s Volta area, Tabi et al. (2012) find
that climate change has a negative impact on rice growers, which includes deaths
of animals, losses of farm capital, heat stress, shortages of water, sluggish devel-
opment, increasing poverty, and food insecurity. Likewise, multiple climatic forces
have negatively affected Nigeria, including rising sea levels in the south, erosion in
the southeast, persistent north-central and southwest floods, and growing drought in
the north (Anabaraonye et al., 2020). To sum up, these extant studies, as well as many
other studies, demonstrate that climate change adversely affects African smallholder
farmers (Awazi et al., 2020).

Results and Discussion

Here, we summarize the findings from our literature review in four sub-sections. In
the first section, we briefly review how farmers in Africa perceive climate change and
variability. Next, we discuss the several ways that farmers have found to deal with
the problems they have noticed. Findings on the numerous elements that influence
local farmers’ adaptation strategies are presented in the third section. Finally, we
provide some context and a discussion of why environmental education is particularly
pertinent in Africa and why farmers’ knowledge and experience are important to
consider at the policy level for executing better adaptive strategies among farmers.

Understanding Climate Change: African Farmer’s
Experiences

There is growing evidence that farmers’ understanding of the consequences of
extreme weather is an essential first step in their development of adaptation or coping
strategies for climate change (Boillat & Berkes, 2013; Deressa et al., 2011; Orlove
et al., 2010). Kom et al. (2019) show that 80.5 per cent of smallholder farmers in
the Vhembe district, South Africa, were aware of the many facets of climate change.
When questioned about the nature of the climate changes they had noticed, most
smallholder farmers pointed to the shorter rainy season during the past 35 years
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and the unequal distribution of rainfall from one location to another. In addition, the
majority of respondents opined that average temperatures had been steadily climbing
over the course of the previous few years. Another study conducted in South Africa
by Gbetibouo and Ringler (2009) revealed similar results.

It is projected that the effects of climate change will have severe negative reper-
cussions for Ghana’s environment, economy, and society, particularly on rural
farmers whose existence is strongly dependent on rainfall. In the study conducted
by Benedicta et al. (2010) on 180 agricultural households, the findings indicated
that 92 per cent of the respondents experienced temperature increases, whereas 87
per cent perceived a drop in precipitation throughout the years. Antwi-Agyei and
Nyantakyi-Frimpong (2021) also studied smallholder farmers in Ghana. Most of
their respondents reported five main climatic events that they observed in their areas.
These include irregular precipitation, stronger winds, more frequent flooding, higher
temperatures, and the depletion of water sources.

In studying farmers of Ethiopia’s Central Rift valley (CRV) region, Adimassu and
Kessler (2016) find that the majority believe their crop productivity declined. More-
over, they also observed a significant decline in rainfall in the last few years. In the
same vein, Simane et al. (2014) find that farmers in Ethiopia point to shifts in rainfall
patterns as a reason for decreased crop production. Similarly, cattle producers in
Benin’s dry and sub-humid tropical zones also reported changes in local temperature
and rainfall patterns (Idrissou et al., 2020).

While the level of awareness varies from country to country, multiple studies
conducted across Africa suggest that small-scale farmers are growing more conscious
of climate change (Awazi et al., 2020). Studies conducted in Nigeria (Ishaya & Abaje,
2008), South Africa (Gbetibouo, 2009), Rural Sahel (Mertz et al., 2009), Ethiopia
(Deressa et al., 2011), all claimed that the effects of climate change were becoming
increasingly obvious to small-scale farmers.

Major Adaptation Strategies Employed by African Farmers

African farmers adapt to climate change in a variety of ways. Gbetibouo (2009),
Hassan and Nhemachena (2008), and Deressa et al. (2010) noted that African small-
holder farmers’ primary tactic is diversifying their crops. Other studies reported
incorporating livestock into crop production, shifting the time of agricultural opera-
tions, homestead gardening and switching crops (Altieri & Koohafkan, 2008; Boko
etal., 2007; Easterling et al., 2007; Food and Agriculture Organization (FAO), 2009;
Gbetibouo, 2009; Molua & Lambi, 2006). Bojang et al. (2020) studied rice farmers in
Gambia, West Africa, and they observed that most farmers are now altering their agri-
cultural schedule to adjust to the weather patterns. Moreover, most farmers stopped
old types of farming because they take too long to mature and instead, they use
enhanced crop varieties that mature more quickly. In another study, Adimassu et al.
(2014) observed that farmers in Ethiopia’s CRV have relied on a variety of coping
mechanisms, the most prominent of which are the sale of livestock, the receipt of
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relief aid from Governmental institutions and/or Non-governmental organisations
(NGOs) the acquisition of credits, and migration to other places. Similar coping
mechanisms used by farmers in CRV or elsewhere in the country have also been
noted in other studies (Adimassu & Kessler, 2016; Deressa et al., 2009).

According to Antwi-Agyei and Nyantakyi-Frimpong (2021), smallholder farmers
in Ghana employ various tactics to deal with environmental uncertainty and
change. Migration, planting drought-resistant crops, more irrigation, engaging mixed
farming, and implementing sustainable land and soil management are just a few
examples. Another study conducted among northern Benin’s cattle farmers reports
a wide range of adaptation strategies in response to climate change. These include
expanding the types of livestock they raise, combining livestock and crop husbandry,
reducing the size of their herds, growing their own forage, practicing transhumance,
and engaging in non-farming activities (Idrissou et al., 2020).

Molua and Lambi (2006) found that small-scale farmers in Cameroon use a wide
range of traditional adaptation strategies in response to climate change. These include
shifting the timing of farming operations, adding more space for planting, taking part
in traditional and religious ceremonies, switching crops, growing them in different
places, and growing local varieties that only need a short growing season.

According to Oxfam (2008), pastoralists in East Africa have resorted to traditional
and adaptive strategies such as migration, broadening herd animal mix, adjusting herd
size, supplementing grazing with feed, and collecting rainwater as an alternative to
the increasingly unreliable groundwater source.

Major Factors Affecting the Local Level Adaptation Strategies

Although farmers take numerous steps to adapt to the impacts of climate change,
they still face significant challenges (Antwi-Agyei & Nyantakyi-Frimpong, 2021).
Researchers have found that small-scale farmers’ perceptions of multiple factors
influence their ability to adjust to climatic shifts and variability (Awazi et al., 2020).
Factors such as farmers’ education, gender, age, soil fertility, farm size, number
of years in the industry, tenure, access to extension services, and availability of
finance all have a role in how they adapt to changing environmental conditions
(Benedicta et al., 2010). In this section, we classify various factors and discuss
them within different categories. The following sections elucidate various factors
that significantly affect farmers’ adaptation strategies in African countries.

Household-Related Factors

Certain characteristics of the household breadwinner were found to have a statistically
significant relationship with both soil and water conservation and seasonal migration.
In terms of gender, seasonal migration and water conservation are two adaptation
techniques that are more common in male-headed families than in those led by women
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(Atinkut & Mebrat, 2016). Women have substantially less access to information, land,
and other resources than men do, according to Abaje et al. (2014).

In Nigeria, Enete and Onyekuru (2011) find that farmers’ investments in measures
to adapt to climate change increased with increasing age. In another study, Enete
et al. (2002) noted that as older farmers have more experience compared to younger
farmers, they are able to make better production decisions. Obayelu et al. (2014)
also reported that older, more experienced farmers adopt soil and water conserva-
tion strategies more frequently than opting for better crop varieties, mixed farming,
diversification into non-farm sectors, and the timing of planting modifications.

Farmers’ access to more options for mitigating the effects of a changing climate
and improving their quality of life depends on their level of literacy. If heads of house-
holds are literate, they may have many more options to diversify their income as a
result of having significantly greater access to information regarding non-farm jobs in
comparison to household heads who are illiterate (Adimassu & Kessler, 2016). More-
over, education also increases the likelihood of making creative choices (Getachew
et al., 2014). In northern Benin, educated farmers prefer to adopt concentrated live-
stock feeding and forage fodder growing strategies compared to their counterparts
(Idrissou et al., 2020). In addition, the number of years a Nigerian farmer spent in
school was found to have a strong and very significant association with the amount
of money invested in measures for adapting to climate change (Enete & Onyekuru,
2011).

Marital status is a significant factor in farmers’ coping strategies. Marital status
influences Ethiopian farmers’ coping mechanisms, including relocation to other
regions (Adimassu & Kessler, 2016). When crops fail, and there is a lack of food,
married people and heads of households are less likely to abandon their homes. This
illustrates the strong sense of obligation that married men and women have to provide
for their families, regardless of gender (Adimassu & Kessler, 2016).

The size of one’s family is also important. Lower-income individuals are less
likely to be able to afford hired help, and there may be ethical issues associated with
tightly overseeing persons who are not members of the family. Therefore, the value
of work done by family members increases (Marenya & Barrett, 2007). Idrissou et al.
(2020) did research in Benin and found that farmers who rear cattle sometimes grow
crops as well due to the availability of labor. Atinkut and Mebrat (2016) find that
larger families have a greater probability of adjusting to climate change and reducing
its negative impacts. Other studies also supported this finding (Fatuase & Ajibefun,
2013; Menberu & Yohannes, 2014).

Farm-Related Factors

Farming experience is important for adapting to the impacts of climate change.
Farmers who have been in the field for longer periods have a better grasp on how to
track and react to environmental shifts, making them more likely to employ adap-
tation strategies that boost resilience (Alhassan et al., 2019; Arunrat et al., 2017;
Mwungu et al., 2018). According to research conducted by Maddison (2006), the
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views of small-scale farmers in Zimbabwe on climate change differed depending
on how long they had been involved in agriculture. More experienced small-scale
farmers, particularly those with more than 20 years of experience, were more likely
to recognize substantial departures from regular weather patterns (Maddison, 2006).
Three to four per cent of small-scale farmers surveyed by Mtambanengwe et al.
(2012) in two villages in Zimbabwe indicated they had not seen a change in the
climate. These farmers tended to be younger and/or spend more time on activities
other than farming. In Ethiopia, Adimassu and Kessler (2016) found that heads of
households who had been farming for a longer period were more likely to modify
the planting dates of their crops and, as a result, adapt to variations in the amount of
rainfall. Shiferaw and Holden (1998) also find a positive correlation between farming
experiences and the amount of money invested in new and better agricultural tech-
nologies in Ethiopia. Idrissou et al. (2020) investigated the effects of climate change
on cattle producers in Benin and found that the more experience a farmer has with the
industry, the more effectively they can adjust to the changing climate. Some scholars
found similar results in northern Ghana (Mabe et al., 2014) and Nigeria (Obayelu
etal., 2014).

In Ethiopia, Atinkut and Mebrat (2016) observed that crop variety and water and
soil conservation have been positively and significantly connected with the size of the
farm. Families having larger farms are more likely to practice crop diversification.
Large farmers can afford to take greater risks with their crops and try out novel
types compared to small-scale farmers (Adimassu & Kessler, 2016). A similar result
was also reported by Misganaw et al. (2014). Adimassu and Kessler (2016) showed
that when compared to small landholding households, households that have a large
landholding have a greater chance of gaining access to credit because households with
large landholdings have a greater ability to repay their credit the following harvest.
Households with larger landholdings per person are also less likely to migrate since
they can sustain themselves on the increased production. Furthermore, owning a
sizable plot of land increases the possibility of employing other adaptive strategies.
Adimassu and Kessler (2016) also noted that in Ethiopia, farmers with larger plots of
land were more likely to grow eucalyptus trees, which are more resilient to changes
in rainfall than annual crops like wheat and teff.

Institutional Factors

It is vital to have easy access to up-to-date weather reports to prepare effectively
and minimize climate-related agricultural losses. Farmers can make better decisions
about what crops to plant and when to plant them, according to studies, if they have
access to accurate weather forecasts in real-time (Amir et al., 2020; Mutunga et al.,
2018). A study by Nyang’au et al. (2021) in Kenya showed that 74 per cent of the
households surveyed had access to weather and climate-related information from
various sources available in their area. Among them, 34.2 per cent of individuals
used this information to make better decisions regarding various farming activities.
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Atinkut and Mebrat (2016) observed a significant positive link between extension
contact and the possibility of selecting three adaptation measures, which include
diversification of crops, conservation of soil and water, and seasonal migration among
farmers of Ethiopia. Researchers have shown that farmers who receive information
from extension agents know more about the challenges posed by climate change and
the steps they may take to address them (Gutu et al., 2012; Nhemachena & Hassan,
2007).

Some Other Factors

Farmers’ involvement in social groups has been shown in several studies to have
a positive correlation with their adoption of a variety of useful strategies. This is
because participation in these groups enables farmers to obtain improved infor-
mation regarding climate and up-to-date information on crop varieties, both of
which will increase their resilience (Stefanovic et al., 2017; Washington-Ottombre &
Pijanowski, 2013). According to Idrissou et al. (2020), members of livestock asso-
ciations benefit from the training provided by development partners like NGOs,
agricultural development initiatives, and programs because they learn more about
climate variability and its potential effects on their livelihoods through these groups.

Role of Environmental Awareness Through Environmental
Education

To address climate change, we must first accept that it is occurring and, second, be
cognizant of the harm it can cause. Environmental education is one of the potential
strategies that can be utilized in the fight against the negative effects of climate
change and the development of new adaptations to those effects. Several studies
have demonstrated the urgent need to educate or raise public awareness about the
catastrophic implications of climate change (Akerlof et al., 2010; Pandve et al., 2011;
Ravera et al., 2016). The 13th Sustainable Development Goal (SDG) of the United
Nations is to act quickly to fight climate change and its effects (Ahmed et al., 2022;
United Nations (UN), Department of Economic and Social Affairs, 2023). To be
more specific, target 3 of SDG-13 encourages increasing education and awareness,
as well as building human and institutional capacity, to decrease the impacts of
climate change, as well as to mitigate and adapt to it (UN, Sustainable Development
Goals, 2023).

Numerous studies demonstrate that raising farmers’ understanding of the environ-
mental challenges posed by farming increases the likelihood that they will take steps
to alleviate the damages, making environmental awareness a key factor in reducing
agriculture’s negative effects (Hyland et al., 2015; Story & Forsyth, 2008; Sulewski &
Gota$, 2019;). Maddison (2006) suggests that it is essential for farmers to be aware
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of changes in the climate attributes, such as temperature and precipitation, that they
are experiencing to make appropriate adaptation decisions. Also, other studies show
that farmers’ understanding, and views of the soil erosion problem caused by climate
change have a positive effect on their decisions to take soil conservation measures
(Anim, 1999; Araya & Adjaye, 2001).

Some farming activities could also exacerbate climate change. Enete and
Onyekuru (2011) find that 52 per cent of Nigerians do not believe that farming is
also a cause of climate change in their country. Therefore, they highlight the impor-
tance of educating the farmers on the outcomes of some of their practices, which
can be a powerful tool for climate change mitigation and adaptation in that region
(Enete & Onyekuru, 2011). Moreover, adopting environmentally friendly practices is
also aided by exposure to environmental education from credible sources (Adu et al.,
2021). Eneji et al. (2020) write about the role of trained environmental educators
who can work as extension agents in rural communities to make the farmers aware
and knowledgeable regarding climate change. They also suggest that the government
should emphasize making practical plans and policies to execute this. Anabaraonye
et al. (2020) emphasize the role of NGOs in making rural Nigerian farmers aware of
climate change by organizing various seminars, workshops, etc. Moreover, they also
emphasize the role of religious institutions, mass media (like radio, television, etc.),
distribution of flyers to the farmers, and educational blogs to make people aware
of the negative consequences of climate change. According to Anabaraonye et al.
(2020), farmers need to understand that removing trees at random causes soil erosion
and depletes its nutrients. Therefore, educating farmers about environmental issues
would raise their awareness.

The target populations for environmental education efforts include both the present
generation and future generations. However, some debate exists on which genera-
tion should receive most of the attention (Adu et al., 2021). Regardless, there should
be a heightened focus on farmers because they are “front-liners” regarding climate
change exposure and adaptation. Governments in developing countries often deploy
universal extension services to educate farmers to increase crop yields (Zahra, 2018).
In this case, government extension agents provide training and on-site visits to help
farmers improve their livelihoods by using the latest research-backed technologies
(Anderson & Feder, 2007). However, the education offered frequently does not cater
to individual’s needs, their level of expertise, their goals, or the level of innovation
in their community (van Crowder et al., 1998; Vanclay & Lawrence, 1994; Zahra,
2018). Farmers are the land’s custodians; their knowledge of the land, its require-
ments, and the effects of their agricultural methods can shed light on how to improve
sustainability in agriculture.

Farmers’ experiences can guide sustainable land management practices, including
conserving soil, water, and other natural resources and implementing ecologically
friendly farming methods. Sustainable farming methods can be applied, and the land
can be cared for in the best way possible if farmers’ expertise and experience are
included in environmental education programs. Therefore, to create successful strate-
gies to combat climate change and achieve SDG-13, it is essential to understand their
viewpoints and experiences. When formulating strategies to combat climate change,
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considering farmers’ perspectives helps make sure that solutions are suited to the
realities of their environment and are more likely to be successful. However, it is not
solely the responsibility of either the government or non-governmental organizations
to educate farmers on the unfavorable effects of climate change and to raise awareness
of these issues. Rather, for it to be successful, a holistic strategy is required. There is a
need for collaboration between governmental and non-governmental organizations,
climate change activists, environmental educators, scholars, academics, political and
religious elites, and other influential members of society to raise awareness among
farmers and continue efforts to educate them to make them sustainable and more
resilient against the threat of climate change. Nyang’au et al. (2021) point out that to
better synchronize farmer knowledge with their farming activities, it is important to
develop valuable links between farmers and key stakeholders (such as researchers,
extension officers, and meteorologists). Similarly, Jellason et al. (2022) recognize
that farmers should be involved in policymaking because they have firsthand experi-
ence with environmental and climatic shifts over multiple generations and may offer
unique insights into these shifts and how best to adapt to them based on their circum-
stances and priorities. They believe such metrics will help develop individualized,
context-specific, and workable approaches to adaptation (Jellason et al., 2022).

Finally, a co-production approach that promotes communication and debate
between climate researchers and local or indigenous populations is vital if we are
to successfully integrate local or indigenous knowledge with scientific information.
This process should foster mutual curiosity and openness on how local knowledge
can shape scientific understanding and how scientific frameworks can inform and
refine local knowledge (Abu etal.,2019; Filho et al., 2022). Dale and Armitage (2011)
suggest direct knowledge co-production, which involves the generating, exchanging,
and validating of information through collective research procedures. Additionally,
Pooley (2013) justifies this co-production method by saying that when researchers
take this approach, they engage with the people who are participating in their research
as equal partners with the goal of maintaining respect for all holders of information
and their individual methods of knowing.

Conclusions and Recommendations

The repercussions of climate change are visible across all social levels. Farmers, who
rely considerably on predictable rainfall and temperatures, are particularly exposed
to the consequences of climate change. The agricultural sector not only contributes a
significant portion to the GDP but also serves as the primary means of subsistence for
millions of people, particularly in the countries of Africa. Therefore, the government
and relevant stakeholders should place a high priority on agriculture as well as on
smallholder farmers.

The present study is an overview of how African farmers view climate change and
what factors affect their adaptation strategies. The impacts of climate change may
vary from country to country, therefore further country-specific studies are necessary
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to enable various stakeholders to work together to create effective policies. In addi-
tion, there needs to be more coordination of findings across studies and incorporation
of farmers’ context-specific experience and knowledge and use of those findings in
designing and implementing policy. Integrating environmental education is crucial to
achieving the Sustainable Development Goals (SDGs) outlined in the 2030 Agenda
for Sustainable Development (Sikhosana, 2022; United Nations, 2015). Prabuddh
(2018) argued that sustainable leadership in education is a global priority and that
environmental education should be used as a driver for SDGs. Moreover, to achieve
SDG-13, especially meeting target 3, farmers’ knowledge and experiences should
be incorporated into the dominant policies, in addition to the ongoing education to
share knowledge about climate change with farmers to co-create effective adaptation
strategies. In this chapter, we identified some factors that affect local-level adap-
tation strategies and several issues. Governments, organizations, and other actors
should focus on how to incorporate a better understanding of these findings to make
farmers more resilient against climate change. To conclude with a concrete example,
one major problem identified by local farmers in African countries identified in the
research is alack of access to timely and accurate weather-related information. There-
fore, steps should be taken to improve getting access to this information, especially
the early warning system for extreme weather events, and to address other issues
identified by the front-line farmers. Continuing to listen to farmers and increasing
current research efforts that incorporate farmers’ experiences may likely improve
both mitigation and adaptation outcomes. We therefore also urge policymakers to
increase environmental awareness by promoting environmental education.
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Chapter 10 ®)
State Capabilities and Youth Climate oy
Change Education

Chidi Ezegwu ® and Marcellus Forh Mbah

Abstract Studies on youth education and engagement with climate change issues
reveal that while formal education plays a significant role in driving youth engage-
ment, adequate attention has not been given to an effective climate change curriculum
and pedagogy that could bring about lasting change. In response, youths have made
explicit demands of states and non-state actors at national and international levels
to provide them with an effective climate change education that has the potential to
lead to appropriate behavioural change or action. This chapter draws on secondary
sources to discuss factors affecting the capability of African countries to respond
to the demands of youths on climate change. Based on the observable nature of the
extractive, regulative and distributive capabilities of many African states, the chapter
argues that the continent needs to explore and build efficient and capable institutions
to promote context-relevant climate change education by strengthening democracy
and good governance. The resulting effect can be seen in an enhanced capacity and
empowerment of civil society to act responsibly towards the environment, as effective
strategies are implemented to engage young people.

Keywords Climate change education - Youth - State capabilities + Place-based
education - Indigenous and local knowledge

Introduction

Scholars agree that climate change is a global and enduring phenomenon with long-
term and widespread complexities, requiring a multidimensional approach to address
it (Anthony, 2012; Black & Butler, 2014; Harrison, 2023; Kallbekken, 2023; Maron
etal., 2016; Schneider & Lane, 2006). The extant literature also indicates that climate
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change disproportionately impacts different areas of the lives of youths, including
education (Karsgaard & Davidson, 2023; Pereznieto et al., 2011). Karsgaard and
Davidson (2023) describe how climate change intersects with the well-being of
contemporary youths worldwide in diverse ways, impacting their education and
life choices. Yet, studies on youth education and participation in climate change
actions reveal that while formal education plays a significant role in driving youth
engagement, adequate attention has not been placed on an effective climate change
curriculum and pedagogy (Eilam, 2022; Kosciulek, 2020; UNDP, 2022b; UNFCCC,
2022). For instance, Eilam (2022) observes that school curricula worldwide have
scarcely addressed climate change, and many who pass through educational insti-
tutions remain inadequately educated about it. In Pearson’s (2021) Global Learner
Survey in five countries, 58% of the study participants reported that relevant environ-
mental topics had not been sufficiently taught in schools. The report of a UNESCO
(2022) study titled Youth Demands for Quality Climate Change Education reveals
that the quality of existing climate change education remains in question, and up to
70% of youths who participated in the study had limited knowledge about it. National
policies and plans that should communicate states’ commitments and capacity to
deliver climate change education are also limited. For example, only about 40% of
earlier submitted Nationally Determined Contributions (NDC) to the Paris Agree-
ment on climate change made direct references to youth and children, 60% mentioned
education in a broad sense, and 23% did not mention youth or children-relevant
education at all (UNDP, 2022b).

These observations are particularly critical for Africa, which has an increasing
youth population that is projected to constitute over 40% of the low and middle-
income school-age population by 2050 and more than a quarter of the global labour
force by 2075 (United Nations Economic Commission for Africa, 2017; World Bank,
2023). The observed youth bulge also portends some challenges for Africa. Using
data from the International Labour Organisation Statistics, Karkee and O’Higgins
(2023) note that over 72 millions of African youths are not in school, training or
employment. Regarding climate change, these projections raise questions about how
the youths are being prepared for the future and the socioecological environment
in which they will live in the coming decades. Barford et al. (2021) caution that
young people are more vulnerable to climate and environmental changes but are not
adequately educated about them. Consequently, they staged one of the world’s largest
climate-related protests in September 2019. The youths demand climate change
education that will help them comprehend it and take better actions (UNESCO,
2022).

The observed gaps in the provision of climate change education and the demand
of youths point to a need to examine how context-relevant climate change educa-
tion is provided, including the capacity and commitment of the state to do so.
This paper discusses the capacity dimension by interrogating African states’ capa-
bility to provide context-relevant and effective climate change education. It employs
Almond’s (1965) perspectives on the state’s capability to examine Africa’s limita-
tions and the ways forward in meeting the demand of youths for the provision of
relevant and effective climate change education. It is worth noting at the outset that,
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while we focus on Africa, only a few selected examples of elements of capability-
related issues in some African countries are used to highlight the situation. We do
not claim to provide an in-depth discussion of these issues or focus on any partic-
ular African country; instead, we draw attention to the element of state capacity that
can limit Africa’s efforts to meet the demand of youths. In the ensuing section, we
briefly discuss the spheres of state capabilities and subsequently examine African
states’ capacity to promote context-relevant climate change education.

State Capabilities

The demand made by youths for effective climate change education was not made
in (and to) a void. It was directed at the international community, which consists
of states (including African states) and non-state actors such as development agen-
cies and civil society organisations. Our focus here are the state parties, particularly
African states. Article 1 of the Montevideo Convention (1933) defines a state as an
entity with a permanent population, a defined territory with a distinct government and
the capacity to engage in international relations with other states. States are political
systems and entities that act in both international and local environments (Almond,
1956, 1965; Easton, 1957; Pettigrew, 2023). As systems, states (also referred to as
nations or countries in this paper) are expected to have capabilities that help them
engage effectively in both local and international environments. These capabilities
enable them to effectively function, generate and catalyse sustainable development
(Almond, 1956, 1965). Almond (1965) identifies five different spheres of capabili-
ties by which the functioning of effective political systems may be analysed. Coun-
tries differ in their capabilities, and these tend to influence their respective levels
of development and sustainability. We draw on these spheres of capabilities (briefly
summarised below; see also Fig. 10.1) to discuss the positioning of African countries
in delivering context-relevant climate change education.

According to Almond (1965, p. 196), the concept of capabilities represents “a
way of characterising the performance of the political system and of changes in
performance, and of comparing political systems according to their performance”.
The Almond (1965) spheres of capability are summarised below.

a. Extractive Capability represents a state’s performance in drawing material and
human resources from both domestic and international environments to achieve
its development goals.

b. Regulative capability refers to a state’s capacity to control the behaviour of
individuals and groups to ensure social order is maintained within its territory
and that behaviour conform to the stipulated rules that govern the political system.

c. Distributive capability sphere is concerned with the extent to which the state can
appropriately allocate goods, services, and opportunities from sources, reposi-
tories, and regions of high concentration to locations and populations that need
them most. It also considers the state’s competence in managing interests and
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Fig. 10.1 Political system
capability triangle
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resources to ensure the equitable development of various groups and segments
of society.

d. Symbolic capability represents the state’s ability to reflect its image in the
lives and minds of its citizens and effectively demonstrate its policy directions,
symbols, and images within the international system.

e. Responsive capability refers to the state’s capacity to respond effectively to the
demands arising from its internal and external environments.

The five spheres of capabilities are interconnected. Strengths or weaknesses in one
sphere may be reflected in others due to the interrelated nature of the state’s sociopo-
litical and economic environment. This set of capabilities is linked to system theory
(Bang, 2020; Easton, 1957, 1973) and structural-functional perspectives (Harper,
2011; Parsons, 1937) and is used to analyse social institutions and structures. It
differs from Amartya Sen’s capability approach (CA), which is usually applied to
analyse human capability and functioning (Sen, 1993, 1999, 2005).

Like its parent structural-functional theory, one of the key shortcomings of
Almond’s spheres of capability is their rigidity and conservatism, which limit the
framework’s ability to account for social change and provide an adequate explana-
tion of the factors that interact in different contexts to produce poverty and economic
inequality (Harper, 2011). Sen’s CA could be a useful alternative in some contexts,
but in relation to our focus, it does not adequately address state-level capabilities.
Instead, it centres on human freedom to achieve well-being, emphasising people’s
capabilities and functionings (Alkire, 2005; Robeyns, 2005, 2021; Sen, 1999, 2005).
Nussbaum (2000, 2001, 2004, 2016) developed a list of ten central human capabil-
ities centred on freedom, which state laws ought to promote. However, we find this
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approach limited for our analysis of state capabilities in delivering climate change
education that meets the demands of youths. Given the limitations of Almond’s
(1965) perspective, we cautiously focus on the first three (extractive, regulative and
distributive) in the following section as we discuss various issues that affect the
quality of climate change (and broader) education in African countries.

African Capacity to Promote Climate Change Education

There is a shared understanding globally that states ought to provide public goods,
such as health services and education to enable their citizens to flourish. Many
issues related to sustainable development are connected to the state’s capacity to
deliver public goods (Ezegwu et al., 2017; Ezegwu, 2020a, b; Khemani, 2019). In
this section, we expound on relevant capabilities to discuss African countries’ oppor-
tunities and challenges in the provision of climate change education in schools which
is considered a public good.

Extractive capabilities: The central role of leadership in a political system is to
make important decisions that guide how resources are extracted, harnessed, devel-
oped and used to achieve national development (Global Infrastructure Hub, 2019).
Almond (1965) view a state’s performance as evidence of its capability within its envi-
ronment. Using the extractive capability parameter, we may argue that the capacity
of many sub-Saharan African states to harness their human and material resources to
advance broader educational development, including climate change education, is
relatively limited. They have not been able to mobilise adequate internal and external
resources (including foreign aid and international trade) to provide quality education
for all. The UNESCO Institute for Statistics (2016) reported that sub-Saharan Africa
recorded the highest rates of exclusion in education compared to all other regions of
the world, with more than a fifth of sub-Saharan African children aged 6-11 and a
third of youths (aged 12—-14) being excluded from formal education. Almost 60% of
those aged between 15 and 17 were not in school. A similar observation was made
in 2019: sub-Saharan Africa had the highest rate of out-of-school children. “Of the
59 million out-of-school children of primary school age, 32 million, or more than
one-half, live in sub-Saharan Africa”, which also recorded the highest exclusion rate,
with 19% of primary school-aged children out of education (UNESCO Institute for
Statistics (2019, p. 7). As shown in Table 10.1 the largest proportion of out-of-school
children in Africa were those of upper secondary school age (57.5%). The failure
of African states to mobilise resources to provide education for children is not just
a broken promise to ensure universal access to education; it is a denial of children’s
basic rights (UNESCO Institute for Statistics, 2016). This failure reveals the state’s
limited capacity to fulfil the Education for All commitment and advance sustainable
development (see Ezegwu, 2020a, b).

The state’s failure to provide education for a significant number of primary and
secondary school-age children is symptomatic of a broader governance failure. The
International Institute for Democracy and Electoral Assistance (IDEA) (2021, p. 1)
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Table 10.1 Out-of-school children in Africa

Out-of-school rate (%) Out-of-school number
(millions)

Both sexes |Male |Female |GPIA* |Bothsexes |Male |Female
Primary school 18.8 16.3 214 1.24 322 14.1 18.1
age
Secondary school |36.7 353 |38.1 1.07 28.3 13.7 14.5
age
Upper secondary | 57.5 54.5 |60.5 1.10 37.0 17.7 19.3
school age
Combined 31.2 28.9 |33.6 1.14 97.5 45.5 52.0
adolescents and
youth of primary,
lower secondary
and upper
secondary age

* Adjusted gender parity index (GPIA) calculated by dividing the female enrolment ratio by the
male enrolment ratio
Source Compiled with data from the UNESCO Institute for Statistics (2019)

observes “a gradual decline in democratic quality in Africa: for the first time in almost
a decade, the number of countries designated by the Global State of Democracy
(GSoD) Indices as authoritarian now outweighs those deemed to be democratic”.
This period coincides with a decline in some aspects of development indicators
(such as education and human security) across many African countries. For example,
Ezegwu, 2020a, b, p. 3) noted that “in 2006, the number of out-of-school children
[in Nigeria] stood at around 7.4 million, which increased to about 10.5 million in
2010 and 13.2 million in 2016”.

An important aspect of this issue, particularly relevant to climate change, is the
capacity of the state to recognise and promote contextually appropriate climate
change education frameworks that can enhance deep learning and support a sustain-
able future. For example, a study by Simpson et al. (2021) across 33 African coun-
tries found that the average country-level climate change literacy rate stood at 37%,
compared to around 80% across Europe and North America. Zambia is an example
of a country with high climate vulnerability and a pressing need for quality climate
education interventions. However, the country’s National Climate Change Learning
Strategy highlights the need to improve staff and institutional capacity to deliver
climate change education (Ministry of Land and Natural Resources, Zambia, 2020).

Regulative capability: The relative failure of Africa’s governance institu-
tions, noted above has several implications for the continent’s development.
According to the Global Infrastructure Hub (2019, p. 46), “inclusive institutions
with good governance are required to promote and enforce policies that address
social inequalities, particularly with regard to under-served and other vulnerable
groups”. Bad governance and political instability major obstacles to the provision
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of quality education on a large scale. Between 2020 and 2023, military coups—
both successful and attempted—were recorded in Burkina Faso, Central African
Republic (CAR), Chad, Djibouti, Gabon, Guinea-Bissau, Madagascar, Mali, Niger
and Sudan (Hudson & Towriss, 2023; International Institute for Strategic Studies,
2022; UNDP, 2023a, 2023b). The International Institute for Strategic Studies (2022)
Armed Conflict Survey report documented various conflicts in Africa in 2022 and
highlighted the involvement of third parties (including state and non-state actors)
due to the inability of the affected countries to maintain control, regulate their envi-
ronment, and ensure human security. It is crucial to note that violent conflicts disrupt
education systems (Amnesty International, 2013; Ezegwu et al., 2023; Gersberg et al.,
2016). Additionally, coups or political disruptions can lead to the suspension consti-
tutions and the removal of key government officials responsible for maintaining state
stability. Ezegwu et al. (2023) highlight the case of Nigeria to demonstrate how high
government turnover results in frequent and inconsistent education policy changes.
For instance, between 1991 and 1999, Nigeria had eight different federal educa-
tion ministers across five regimes. Between 1999 and 2015, it had 11 ministers of
education, each implementing distinct policies that interrupted their predecessor’s
education programmes (Obanya, 2011; Gersberg et al., 2016; Ezegwu et al., 2023).

Climate change education is part of the mainstream education system and disrup-
tions due to political conflict and insecurity can ruin its operationalisation and
impact. In conflict situations, societal structures often collapse, and governments
lose control as the centre cannot often maintain control (Achebe, 1984). According
to Hima (2023), the number of people forcibly displaced in Africa in 2022 reached 36
million (mostly women and children), three times higher than similar records over the
last decade. Besides displacement, more than 2,000 attacks on education infrastruc-
tures were recorded in 14 African countries between 2020 and 2021, with Mali and the
Democratic Republic of the Congo being the most affected. Furthermore, threats of
attack and armed conflict led to the closure of approximately 7,000 schools in Central
Sahel (which includes Mali, Burkina Faso, and Niger), affecting1.3 million children
and young people (Hima, 2023). In the Lake Chad Basin region (including Cameroon,
Chad, Central African Republic, Libya, Nigeria and Nigeria), Boko Haram (which
translates to “Western education is forbidden’) and the Islamic State’s West Africa
Province (ISWP) declared war on formal education. UNDP (20224, p. 4) notes that
Lake Chad Basin countries have struggled with insecurity for decades and, most
critically, “Cameroon, Chad, Niger and Nigeria have all been impacted by violent
extremism that impedes State functionality” and the ability to provide human secu-
rity. Where a state cannot ensure security, access to quality education becomes a
challenge. If young people cannot access schools, climate change education also
remains inaccessible.

Distributive Capabilities: The distributive sphere of analysis evaluates the state’s
competence in mobilising and equitably distributing public goods equitably and
inclusively. Cafaggi and Pistor (2015) also link this to the international context,
where state and non-state actors compete for influence and resources in ways that
shape domestic development processes. From this perspective, we argue that one
of the clearest indicators of African states’ incapacity to provide adequate climate
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change education is the apparent lack of political will to establish African-centred
education systems. The extant literature suggests that current curriculums and poli-
cies often hinder the provision of context-specific climate change education. Many
national education policies have failed to incorporate local and Indigenous perspec-
tives of climate change education and environmental management, including tradi-
tional strategies and calendars historically used by Indigenous people (Loya, 2020;
Mbah & Ezegwu, 2024; UNESCO, 2018). Loya (2020) explains that educators
often claim to maintain neutrality and fairness in teaching, yet many overlook
existing power dynamics and how their teaching approaches sustain inequalities
in the global education systems. Under this assumed neutrality, educators fail to
consider and accommodate learners’ lived experiences, sociocultural realities, and
local knowledge (Loya, 2020; Mbah & Ezegwu, 2024). Scholars have highlighted
how African curriculums remain tied to European models, rooted in flawed colonial
education systems that alienated Indigenous cultural values and presented learners
with content misaligned with African realities and development needs (Mbah &
Ezegwu, 2024; Mbah & Fonchingong, 2019; Scholz et al., 2021). For example,
Scholz et al. (2021) found that education policies and plans in Tanzania still reflect
1940s English designs, hindering meaningful integration of new subjects like climate
change into the national curriculum. Similarly, Zambia’s education plans follow
a Western model that does not adequately incorporate the country’s cultural values,
traditions, and norms (Scholz et al., 2021). Such policies marginalise Indigenous and
Local African Knowledge in national and sub-national education processes (Mbah
et al., 2021; Opoku & James, 2021). Ajaps and Forh Mbah (2022) argue that rigid
curriculum structures create significant barriers to place-based learning, limiting
educator’s ability to integrate Indigenous and local knowledge into education. Regu-
latory capability plays a role in enabling education systems to challenge epistemic
injustices and reject pedagogies that fail to serve the people.

The pervasive poverty and weak economic development in Africa, widely recog-
nised in the literature as critical barriers to education access (see Gersberg et al., 2016;
Ezegwu, 2020a, b), are linked to the distributive capacity of the state—and to some
extent, its extractive and regulative capabilities. Corruption undermines the state’s
ability to equitably extract and distribute its natural and human resources, perpetu-
ating cycles of poverty, underdevelopment, and educational underperformance. The
impact of corruption varies across different political systems in Africa. In demo-
cratic states, it weakens institutions and oversight bodies responsible for maintaining
checks and balances on state powers. In weak democracies and autocratic regimes,
corruption fosters ineffective governance as leaders prioritise self-preservation over
national development (Duri and Transparency International, 2020). As Khemani
(2019) argues, government institutions perform poorly because many internal actors
accept mediocrity, believing their misconduct will go unpunished. As aresult, African
nations struggle to fund transformative education policies, workforce development
and technological investments necessary to reduce Africa’s vulnerability to climate
change. Even Africa’s leading economies such as South Africa and Nigeria, face stag-
nation, while others like Ghana and Ethiopia grapple with mounting debt burdens
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(Obe, 2023). Strengthening African states’ capabilities is essential to overcoming
these limitations and fostering sustainable educational and economic development.

Developing State Capability

Potent ways to deal with weak state capacity include empowerment and reform. Here,
we discuss the broader capacity-building needed for sustainable development and (in
the following subsection) the steps that need to be taken to improve climate change
education for African youths. In doing so, we acknowledge that capacity development
takes time and require continuous, progressive engagements. Nonetheless, climate
education can be reformed to make it more relevant to youths’ needs while simul-
taneously working to strengthen the state’s capacity. While scholars offer different
perspectives on how to build state institutional capability (Amin, 2017; Edigheji,
2004; Martinussen, 1998; McGill, 1995), we do not wish to delve into these. Instead,
we have identify and briefly discuss practical ways to enhance state capability for
delivering climate change education in Africa.

a. Strengthening democracy and governance: Political system reforms are essen-
tial to developing state capacity. Such reforms must transform governance and
restore political power to the people. Ezegwu et al., (2023, p. 127) highlight the
“need to deepen democratic practices at all levels to take power from dominant
elites that benefited from historical corruption and have used their position to
dominate the political space”. These reforms are preconditions for fostering
objective and broad-based participation, promoting responsible governance,
ensuring accountability and need-oriented interventions.

b. Dealing with corruption and dismantling prebendal structures: A consistent
political will is required to tackle governance and education sector weaknesses—
such as corruption and nepotism. Gersberg et al. (2016) detail how corruption as
undermined education financing and system effectiveness in Nigeria and recom-
mend transparent frameworks and public sector practices that promote account-
ability. Ezegwu et al. (2023) recommend dismantling prebendal political struc-
tures that lack accountability, noting that policy proclamation alone may not
sufficiently address the demand for need-based and context-relevant education.

c. Addressing root causes of conflict: Political instability and violent conflicts in
many African countries stem from corruption, ethno-religious politics, and strug-
gles over natural resources, among other factors (see Annan, 2004; Aremu, 2010;
Williams, 2016). Governments must adopt open, transparent, and inclusive gover-
nance practices to address these root causes. Promoting tolerance and ensuring
the prudent management of resources will help mitigate grievances, reduce unrest
and accelerate development.
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d. Collaboration and partnership: Capacity development in the education sector
requires political will and strong leadership from education managers, policy-
makers, and curriculum developers. However, it cannot be achieved in isola-
tion, especially given Africa’s political, economic and social ties to the global
economy. Ajaps and Forh Mbah (2022) emphasise the need for meaningful part-
nerships and collaborations with international actors to promote context-relevant
climate change education. Such collaborations should occur at both vertical and
horizontal levels. Vertical collaboration involve international and external part-
ners, while horizontal collaborations focus on intra-African and in-country part-
nerships. However, care must be taken to ensure that these collaborations align
with preserving the autonomy and distinctiveness of the respective knowledge
systems in each African state (Mbah & Ezegwu, 2024; Mbah & Fonchingong,
2019; Orlove et al., 2022).

e. Building staff capacity: Developing and training state officials and policy
leaders is critical to effective governance. As the Global Infrastructure Hub (2019)
explains, the attitudes, behaviours, and decisions of those in governance signifi-
cantly influence system performance. These actors require training, reorientation,
and behavioural change to enhance their ability to support state capacity develop-
ment and inclusively address the needs of the citizenry. Thus, besides dealing with
corruption and repressive structures, bespoke capacity building initiatives are
necessary to strengthen state administrators and the broader workforce.

f. Empowerment of the civil society: An active civil society is crucial in holding
public officials accountable. Civil society has a key role in advocating for trans-
parency and utilising information and communication technology to expose
unethical practices that weak state capacity (Ezegwu et al., 2023). Apathy and
weak or corrupt civil society institutions are among the primary reasons corrup-
tion thrives in public spaces. Therefore, mobilisation and empowerment civil
society—including academics who produce evidence-based outputs—is essential
for enhancing state capability.

A Multi-Dimensional Approach to the Promotion of Effective
Climate Change Education for Youths

Besides the broader reforms required to address the various spectrums of capabilities
mentioned above, an immediate and more tailored approach to transforming climate
change education would require multi-layered engagement. First, African scholars
must give critical attention to the production of reliable evidence that can inspire and
support political reforms, help civil society organisations engage in policy advocacy
and promote relevant programme-based interventions. A literature search suggests
that there is a limited amount of published research on the existence, engagement
and effectiveness of Indigenous and local knowledge in climate change and environ-
mental education across Africa (Velempini et al., 2018; Zimu-Biyela, 2019; Ajap and
Forh Mbah, 2022; Mbah & Ezegwu, 2024). There is also a need for evidence-based
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policy advocacy to persuade relevant actors and education ministries to reform the
general education system and promote Africa-relevant climate change education.
While these efforts may not immediately address the identified weak institutional
and political capabilities, they could trigger a chain of actions that catalyse capa-
bility development and directly inspire positive actions towards Afro-centric climate
change education.

People-oriented education sector reforms are crucial for meeting the needs of
youths. This makes research and policy collaboration indispensable. While research
is necessary to understand local needs and how best to address them, effective poli-
cies often rely on reliable evidence. Regarding effective approaches, many African
scholars have advocated for place-based education or pedagogy of place. As part of
core learning processes, place-based education immerse learners in local and envi-
ronmental conditions, resources, values, concepts, artefacts, and languages through
outdoor learning and interactions with their communities (Velempini et al., 2018;
Ferreira, 2020; Ajaps and Forh Mbah, 2022; Mbah & Ezegwu, 2024). According to
Ajaps and Forh Mbah (2022), place-based pedagogy involves learners engaging with
and understanding their environment, including where they live, the land they farm,
and the broader environment associated with Indigenous people. The UK Depart-
ment for Education (UKDfE, 2023) explains that understanding the world in which
learners live involves guiding them to make sense of their immediate and physical
environment and community. The depth and frequency of learners’ intellectual devel-
opment tend to increase with their engagement, knowledge and understanding of their
environment (or their world), primarily through interactions with their surroundings
and people within them. Effective climate change education must provide learners
across all levels and disciplines with information about climate change that is rele-
vant to their contexts and intellectually empowering to respond effectively (Greer &
Glackin, 2021; Mbah & Ezegwu, 2024; Molthan-Hill et al., 2022).

However, the extant literature suggests that critical place-based approaches, as
described above, remain under-explored, along with the existing capacity to deliver
them in Africa. Similarly, a UNESCO (2021) report that examined the extent to
which climate change issues are integrated into 46 countries’ primary and secondary
education policies and curriculums notes that there has been little examination of the
inclusion of Indigenous and local knowledge in environmental education. This high-
lights the need to decolonise education policies, curriculums, and teacher training. It
also reveals the need to consciously promote learner-centred approaches that provide
opportunities to contextualise learners’ experiences and adapt learning to their socio-
cultural backgrounds (Velempini et al., 2018). Such reforms must focus on preparing
learners to lead the life, career and change they have reasons to value. This transfor-
mation also requires the mobilisation of skilled human resources. Khemani (2019)
explains that leaders who propose and pursue reforms must have access to a suffi-
cient pool bureaucrats and state personnel with the expertise to design and implement
technically sound policies. At the school level, ensuring the availabity of relevant
educational resources and materials is essential to facilitate effective teaching and
learning in the desired direction.
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Conclusion

The mobilisation of youths worldwide to demand appropriate education on climate
change implicates states for their failure or limited capacity to help them in their
time of need for actionable climate education. It also represents both an indictment
and a call on state parties and educators to wake up to their responsibility to educate
learners appropriately about climate change. It is an indictment because if states were
functioning in all countries (not just in Africa) with relevant sensitivity and capability
and providing climate change education appropriately, several youth protests may
not have happened. In this chapter, we note that many African states lack adequate
capacity to provide the need-based and context-relevant quality education, including
climate change education. They are overwhelmed by various factors (e.g. political
instability and violent conflicts) that undermine people’s peaceful co-existence and
freedom to live the lives they have reasons to value. Their situations of governance
and sociopolitical and economic progress are marred by corruption, nepotism and
prebendal politics.

While youths have the right to be educated appropriately, climate education
remains one of the key strategies for promoting sustainable climate action. The poten-
tial of African states to effectively provide context-relevant climate change education
largely depends on their respective capacities. Each sphere of capacity outlined by
Almond is relevant for delivering on this vital right of the youths, but many African
states fall short. While we make a strenuous effort to refrain from generalising about
the weak institutional capability of most African states, the reality remains that there
is little observed in the literature to claim about their efficiency in the provision
of formal education and much more the climate change education needed. Among
other measures, African countries must muster the political will to decolonise and
reform the education system and engage in critical dialogue and collaboration to
evolve and deliver African-centred and African-relevant climate change education
that recognises local peculiarities and challenges. Scholarly support is essential for
generating evidence to guide policy and curriculum alignment.

Although state capability development demands urgent attention, the quest of
the youths should not wait until the respective states achieve a reasonable level of
capacity. Hence, different states can search for practical strategies for educating the
youths and enhancing their climate change action in Africa while also vigorously
engaging in capacity development initiatives. Furthermore, investment is needed in
research to continuously explore practical approaches and strategies that could work
for Africa’s climate-resilient via all spectrums of education.
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Abstract While climate change has brutally impacted many African communities,
particularly rural communities often inhabited by less-educated subsistence farmers,
there seems to be a missing link that ought to map the calamities of climate change
with human activities on one hand and remedies to reduce the adverse impacts of
climate change on the other hand. This can be traced back to climate change literacy
and conceptualisation of this phenomenon, leading to lacklustre climate change miti-
gation practices in the Sub-Saharan African sub content, especially among the vulner-
able communities that bear the bulk of the brunt of this phenomenon. Despite many
education institutions across sub-Sahara Africa now offering climate change literacy
education, the concept remains somewhat abstract, lacking practicability as many
graduates face the harsh realities of securing elusive jobs and earning a living as
opposed to engaging in broad and futuristic climate change mitigation endeavours.
This chapter focuses on sub—Saharan Africa’s rural populations who live off the land
and are predominantly characterised by low education and resource levels, rendering
them unable to actively participate in, and influence climate change initiatives in their
localities. The chapter argues that the framing of climate change literacy alienates
the very communities it seeks to engage among sub-Saharan Africa’s rural and often
poor communities. The chapter identifies the socio-economic realities of Sub Sahara
Africa’s rural people which limit their ability to participate effectively in shaping their
localities, rendering the current climate change and sustainability discourse elitist.
To that effect, the chapter contributes to literature in the area of climate change
literacy among vulnerable communities in sub-Saharan Africa and proposes the use
of a sustainability discourse ladder as an inclusive framework for translating climate
change issues into a format relatable to the targeted groups.
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Introduction

As at 6 August 2024, the total population of Africa was estimated to be about 1,498,
billion (Worldometer, 2021), rendering Africa the second most populous continent
behind Asia. In 2021, the African population was estimated to be growing at a rate
of about 2.45% per year, which positioned Africa as the fastest growing continent
across the entire globe (Adesete et al., 2023; Fotso-Nguemo et al., 2023). This rapid
growth, while representing a potentially sizeable future market, is often credited to
poor knowledge of and limited access to family planning resources and knowledge
(Adesete et al., 2023). Notably, the high birth rates tend to be prevalent in poor
communities which are often associated with lower education levels (Caldwell &
Caldwell, 1990; Seidu et al., 2023). Therefore, as may be expected, the growth is
closely linked to challenges emanating from vicious cycles fuelled by low education
levels, scarce resources and often high unemployment levels (Bratton, 2008; Yaya
et al., 2021). The high population growth among Africa’s poor and disadvantaged
fuels the cycle of poverty and its antecedents such as unemployment, hence the
link between high birth rates and poor African communities (Caldwell & Caldwell,
1990; Yayaetal., 2021). Coincidentally, the scenario of poverty, unbridled population
growth and resource constraints mean climate change literacy in these communities
tends to be lacklustre, impractical or insufficient. This renders these communities
ill-prepared for climate change calamities.

This chapter seeks to contribute to the climate change discourse, largely focusing
on the African continent, specifically, sub-Sahara Africa. Specifically, the chapter
draws insights from a study conducted in 2022 by the authors on climate change
readiness in Africa (Ndlovu & Ndlovu, 2022). The study sought views from a sample
of influential climate change conference participants drawn from a number of coun-
tries across Sub Sahara Africa on a variety of issues around sustainability, climate
change, climate change literacy, cultural barriers inhibiting effective climate change
preparedness among others. The main findings of the study indicated predominantly
low levels of preparedness to mitigate climate change among sub-Sahara Africa’s
poor rural communities. It could be inferred from the results that rural areas were
largely inhabited by less resource-endowed communities whose main focus was
eking a living from agricultural activities. They utilised predominantly traditional
agricultural methods and had little resources to translate any climate change knowl-
edge into meaningful practical activities and therefore suffered a disproportionately
high brunt of climate change calamities repeatedly.

The Context: Poor Communities in Rural Africa

The Sub Sahara Africa population is largely concentrated in rural areas. Most of the
people live well below the poverty datum line (Lipton, 2023). Sub Sahara Africa is
home to about 50.7% of the world’s poorest people (Thurlow et al., 2019. Life in
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these communes is characterised by high unemployment levels and a struggle for
survival (Neumayer, 2011; Khine & Langkulsen, 2023). In contrast to the above,
Africa recorded some of the globe’s highest primary school enrolment rates standing
at well over 80% in 2020 (UNESCO, 2024). The high primary school enrolment rates
however falter as one begins to look at higher and tertiary education levels in Sub
Sahara Africa (Asongu & Odhiambo, 2019; Obasuyi & Rasiah, 2019). Experts posit
that the disparities emanate from the fact that less-educated people in rural commu-
nities often lack the resources and or knowledge to engage fully with mainstream
economic endeavours (Sharma & Jaiswal, 2018). The failure to gainfully engage with
mainstream economic activities also extends to engagement with climate change
issues as people’s focus is mainly on eking out a living from harsh economic envi-
ronments (Moshtari & Safarpour, 2024). The poor rural landscapes in Sub Sahara
Africa are often characterised by poor infrastructure making them difficult to access
and further limiting the inhabitants from actively participating in broader economic
and climate change-related issues which tend to be driven from major cities (da Silva,
2023). Most of Sub Sahara Africa’s rural populations are therefore not actively partic-
ipating in topical economic and climate change discourse issues. Instead, their daily
survival is premised on more immediate subsistence issues (Magesa et al., 2023).
Most of the inhabitants rely on subsistence agriculture despite years of persistent
droughts emanating from climate change (Asher & Novosad, 2020).

According to Neumayer (2011) there is a symbiotic link between inequality and
unsustainability with one fuelling the other in a deadly cycle. In this discussion, the
link alluded to above suggests that the high poverty levels alienate poor people from
engaging in sustainability and climate change issues, further driving them into unsus-
tainable activities and fuelling a continuation of the same. The discourse on futuristic
and somewhat elitist climate change issues is pushed back as they may not resonate
with the immediate struggle for survival (Perry et al., 2023). The lack of engagement
by poor communities is regrettable as these are the very people worst affected by
climate change. Climate change-related disasters have a higher and adversely dispro-
portionate effect on poor communities (Adesete et al., 2023; Ayanlade et al., 2023).
The rather bleak situation necessitates coordinated climate change awareness strate-
gies to address antecedents of climate change literacy which if not addressed, threaten
to derail attempts to emancipate the rural poor of sub-Saharan African communi-
ties (Nwokolo et al., 2023). Climate change literacy and leadership are crucial to
mobilise and engage alienated rural communities to elicit their active participation
(Acikalin et al., 2024). While climate change issues are often conflated to synony-
mously include sustainability, social justice, governance issues among others, this
often confuses strategies to be taken to mitigate adverse impacts of the phenomenon.
The subsections below examine climate change, focusing on various strands and
implications for climate change literacy in Africa, south of the Sahara.
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Environmental Sustainability and Climate Change

Environmental sustainability, which closely relates to climate change, focuses on
preserving natural resources such as water, air, food, energy and land to meet the
needs of current and future generations (Goodland, 1995). To achieve environmental
sustainability, resources must be used sparingly to ensure they are not wantonly
depleted. Most people living in rural Sub Sahara Africa survive from subsistence
agriculture (Oluwatayo & Ojo, 2016). The farming methods used unfortunately do
very little to preserve the land (Abdulai et al., 2023). With each year of use, the land
gradually degrades, leading to lower yields in subsequent years (Barbier & Hochard,
2018). Some farmers then use chemicals such as fertilizers to improve yields. This
unfortunately pollutes the soil and water draining from such soils (Dimkpa et al.,
2023).

For many farmers, fertilizers are unaffordable, so they suffer from little to no
yields in successive farming years (Oluwatayo & Ojo, 2016). As education levels and
land use knowledge tends to be low, soils are not managed effectively leading to soil
erosion (Barbier & Hochard, 2018). The degradation of the land causes deforestation
which in turn reduces the tree populations that are crucial in absorbing carbon dioxide
and mitigating climate change. With little knowledge and scarce resources, the rural
communities have little at their disposal to mitigate climate change and nurture the
soils that are their source of livelihood (Dimnwobi et al., 2023). Sadly, the act of eking
out a living from the soil has become the source of land degradation in rural Sub
Sahara communities (Magesa et al., 2023). Arguably then, climate change literacy
needs underlying issues to be addressed if it is to take root.

Some agricultural training is being offered both through higher education insti-
tutions as well as through the training of farmers (Amede et al., 2023). The lack
of resources means that education and training efforts do not go beyond the class-
room and thus remain tokenistic at best. It can be argued therefore that the climate
change discourse remains accessible and relevant to those with access to resources
(Bedeke, 2023). Rural farmers also keep livestock which are said to produce methane
gas, another catalyst fuelling greenhouse gas emissions and consequently, climate
change (Barbier & Hochard, 2018). A key question therefore is how less-resourced
rural communities in Sub Sahara Africa can participate actively in climate change
mitigation efforts as well as how the climate change debate can be framed in a
way which is accessible to the seemingly alienated rural communities. This chapter
contends that there are key antecedents of climate change literacy that need to be
addressed if disparate communities of poor farmers in Africa are to be roped in to
be part of the climate change mitigation strategies through climate change literacy.
Notably though, there are other significant contributors towards deteriorating weather
conditions in sub-Saharan Africa as noted in the discussion below.
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Commercial Land Use and Exploitation of Resources
in Africa

Mining operations have sprouted up in many rural Sub Sahara communities, further
compounding land use challenges. Companies from various parts of the world have
set up shop and exploited the land, often leaving it unusable for agricultural and
other subsistence purposes (Lee, 2017). Taking a cue from international mining
operations, local artisanal miners have also traversed the land, employing unsafe
practices and further degrading the land (Jegede, 2016; Zvarivadza, 2018). Evidence
shows that where mining operations have taken place, the land remains unusable,
often characterised by craters, soils polluted by mining chemicals and rocky terrain
that poses challenges for the locals and their livestock (Mniga, 2024).

Added to the environmental challenges, in some areas, mining companies are
alleged to be abusing workers, often paying bribes to officials so that they look the
other way (Chanakira et al., 2019). Such practices have left the poor workers without
any form of protection or representation. Questions arise here as to whether climate
change literacy has found its way into the players concerned and if so, what could be
done to further involve the different stakeholders for more meaningful differences to
be made.

The exploitation of land by foreign outfits in Sub Sahara Africa dates back to
the colonial era where the sub-continent was parcelled out to different colonial
powers and resources extracted and shipped out to Europe (Asafa, 2015; Marschall,
2016). Despite gaining independence, many African countries still see their mineral
resources exploited by foreign companies, notably from China (Pigato & Tang, 2015).
The concern both pre and post-independence in many countries is that once mining
operations have ceased, local communities are left with unusable land (Muhirwa
et al., 2023). The poor rural communities are not consulted on the use of their land
even though they bear the brunt of the resulting environmental challenges (Zanini
et al., 2023). Leadership is often missing on how best to balance different stake-
holder interests, with many community leaders feeling powerless to challenge the
multinational behemoths which often come with blessings from top political leaders
(Dechasa & Desta, 2023). At best, local communities are forced to accept unskilled
jobs from companies mining their land, rendering them unable to influence land use
practices (Brown, 2019). The discourse on climate change continues to focus on
seemingly long term issues, using a language that does not often resonate with poor
local communities and thus alienates the very people meant to be engaged (Cheda,
2024). This suggests that climate change literacy could be either missing or ineffec-
tive as people remain powerless to make any meaningful changes in dealing with
remnants of mining operations.

It is important to point out that the challenges of sustainable land use in Sun
Sahara Africa have multi-pronged and often complex causes. Blame cannot be
attributed to mining companies alone. Lack of clear local government policies and
poor framing of the discourse are also contributing factors. Seeing no other ways to
sustain themselves, many people in sub-Sahara countries have resorted to artisanal
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mining (Obodai et al., 2023). Without up-to-date land use knowledge and tools,
the artisanal miners employ basic methods that scour the land and leave it prone
to erosion (Djibril et al., 2017; Hagos et al., 2016; Moyo et al., 2018). When the
rains come, the soil is washed away leaving gullies and contributing to deforestation
(Jgnsson & Fold, 2011). From the scenario painted above, it is clear that local poor
people face tough choices—Ieave the land alone and starve or engage in rudimentary
mining operations to survive. If these people were equipped with appropriate educa-
tion and resources, perhaps their impact on the land would be different (Amoako
et al., 2023). It can be argued that proactive climate change literacy and leadership
can significantly change land use practices in sub-Sahara Africa.

The absence of proactive and appropriately framed climate change literacy initia-
tives leaves communities in rural Sub Sahara Africa reeling from continued droughts
which lead to poor agricultural yields. This is increasingly forcing many people
to turn to artisanal mining, an area where they are even less equipped to operate
sustainably. The result is that whatever action these communities take to survive,
they are exacerbating the effects of climate change in their communes (Muhirwa
et al., 2023). Poor rural communities are rendered powerless, often focusing merely
on getting menial jobs to survive (Carstens & Hilson, 2009). The poor land use prac-
tices perpetuate a cycle of poverty and renders the rural communities as victims of
resultant climate change calamities requiring intervention from higher authorities in
their countries (Way, 2016). The discourse on climate change literacy in rural Sub-
Saharan African communities needs underlying leadership and education issues to
be put in place.

Arguably then, the discussion of climate change literacy remains elitist and remote
to many poor communities whose focus is eking out a living. Climate change literacy
needs to relate to people’s day-to-day issues to be meaningful (Rakshit et al., 2023).
With limited resources, many of Africa’s poor communities unfortunately endure
harsh realities caused by climate change (Ahmadalipour et al., 2019; Weber et al.,
2020). Subsistence reliance on the land leaves little space available for the affected
communities to engage with seemingly nebulous and theoretical climate change
concepts that may not be directly relatable to people’s day-to-day lives (Sharma &
Jaiswal, 2018). This chapter posits that with a different approach and framing of the
climate change discourse, rural communities could be enabled to engage better.

Economic Influences on Climate Change Literacy in Africa

From a sustainability point of view, rural communities ought to be engaged on how
they can sustainably fend for themselves while preserving resources for future gener-
ations (Kuhlman & Farrington, 2010; Matekenya et al., 2021). This suggests that
issues of survival should not be divorced from long term use of natural resources
as this is intricately linked to climate change. It is advisable to initiate programs
that financially emancipate previously disenfranchised communities so that they can
actively participate in broader climate change discourse issues. Opportunities that
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enrich some while causing harm to the environment or sidelining other stakeholders
should be avoided in an inclusive, stakeholder-oriented approach. The sad reality
on the ground is that narrow self-interests of a few are prioritised and pursued even
at the expense of the environment or the rights of others (Rikani et al., 2023). This
may be caused by lack of resources, low education levels which are recipes for
poor governance systems and weak or corruptible leadership (Sharma & Jaiswal,
2018). Prevailing policy guidelines in many sub Sahara countries may not be fit for
purpose to curtail emerging climate change and sustainability vices. Low education
levels often lead to limited employment opportunities which in turn means disenfran-
chisement from actively participating in wealth creation endeavours and payment of
taxes (Rikani et al., 2023). Limited employment opportunities compromise people’s
propensity to voice their concerns and actively engage in the current climate change
discourse (Madhou & Sewak, 2019). To correct this, people need to be equipped with
both resources as well as climate change literacy that is anchored in their day-to-day
environments.

There is light at the end of the tunnel though as sub-Sahara’s population is increas-
ingly getting younger (Baah-Boateng, 2016). The younger generations may engage
more actively with increased emphasis of sustainability curricula in institutions of
higher learning across the sub-continent (Chigunta, 2017; Moshtari & Safarpour,
2024). According to ILOSTAT (2021), the Sub-Sahara Africa unemployment rate
stood at 6.629% in 2020, a figure which aggregates rather big disparities between
high unemployment in some Southern African countries such as Eswatini, Namibia,
South Africa, Sudan and Zimbabwe pitted against low unemployment rates in African
states such as Rwanda, Tanzania and Uganda (Fields, 2023).

Climate Change and Social Sustainability in Sub-Sahara
Africa

Social sustainability discussions centre on delivering social justice and emancipa-
tion of people. Despite social sustainability increasingly featuring in sustainability
discourse in Africa, understanding of this by both communities and organisational
players is still at infancy (Denu et al., 2023). According to ADEC Innovations (2021),
the concept of social sustainability comprises initiatives to engender justice, fairness
and equity to deliver fair working environments, access to health facilities, afford-
able hygienic living conditions, equality and diversity, inclusive empowerment of
communities and promotion of a volunteering culture. All these ideals are desirables
that should be a common standard for any human being. The reality especially in the
sub-Sahara region is that many people are invariably denied the above rights (Dada
et al., 2023). With many people being financially excluded from partaking in wealth
creating endeavours, this reduces their social status and renders them incapable of
engaging in participating in social justice issues. Further, lack of climate change
education or irrelevant climate change education renders these people incapable of
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actively participating in climate change discourse to emancipate their communities
from the harsh grip of climate change (Chitimira & Warikandwa, 2023).

Economic emancipation therefore acts as a key building block, without which
people are unable to participate in social justice issues (Ibid, 2023). With Sub-Saharan
Africa hosting over 70% of the world’s poor (Ajide & Dada, 2023), the region is a
focal point for poverty and strife, and by extension, the majority of people here
lack the capacity and wherewithal to engage in meaningful climate change response
(Beegle et al., 2016; Bolarinwa et al., 2021).

Poor economic conditions coupled with fledgling democratic and governance
systems means that a lot of people may not be equipped to stand up for themselves
and hold their leaders to account (Milanovic, 2023). The climate change narrative
should be framed in a way that engages people from the grassroots to address their
core day-to-day survival issues. Presenting a standard “catch all” message will likely
not resonate with poor, disenfranchised sub-Sahara communities. This chapter argues
that the climate change discourse in Sub Sahara Africa needs to address underlying
issues of poverty, access to resources in order to bring sustainability high enough in
poor people’s orders of hierarchy.

Education in Africa and Implications for Climate Change
Literacy

Through education, there is hope that the climate change discourse could be adapted
to mobilise and emancipate rural sub Sahara populations (Ajaps, 2023). Notwith-
standing the recognised role of education, the education penetration rate still remains
low in Sub Sahara Africa (Dembélé & Oviawe, 2007). The sparse distribution of
populations across the sub-continent’s rural and often inaccessible landscapes makes
it difficult for the governments to provide education for all (Moshtari & Safar-
pour, 2024). Consequently, generations of less educated and remote communities
perpetuate with no hope to break the cycle unless people are resettled (De Schutter
et al., 2023). Coupled with low education, the same communities lack access to
well-developed healthcare systems and viable economic opportunities.

Where education is available, sometimes it fails to be meaningful to address
prevailing sustainability issues (Lipton, 2023). Research has shown that in many
instances, curricula is poorly designed, focusing on just reading and writing as
opposed to the acquisition of the twenty-first century skills (Moshtari & Safarpour,
2024; Neumayer, 2011; Thurlow et al., 2019). Therefore, despite possessing educa-
tion certificates, graduates may still be unable to seek entrepreneurial opportunities
and instead, continue to focus on the search for elusive jobs. Where employment
opportunities are available, they offer menial wages. Limited earnings mean that
parents are not able to send their children to good schools thus sentencing them to
the same fate and the cycle continues.
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As away out of the perpetual cycles of low education, poverty, limited employment
opportunities, many people move to urban areas (Tacoli et al., 2015). Unfortunately,
the receiving urban towns and cities are themselves not well equipped to house the
influx of migrants. This results in the mushrooming of slums and a life of squalor
for many migrants.

Rural to Urban Migration in Sub-Sahara Africa

The move from rural areas to sub-Sahara Africa’s cities has not changed the economic
and social prospects of many migrants (@stby, 2016). Many of the migrants fail to
find work and end up living in slums with poor living conditions and lives which are
far worse than those they escaped from in the rural areas (Gould & Prothero, 2023).
Slums of Kibera in Kenya, Khayelitsha and Gugulethu in South Africa are examples
of the foiled hopes and dreams of many migrants. It would seem that efforts to escape
poverty instead land the migrants to further poverty but this time in an urban setting
(Chen et al., 2023). Yet again, the framing of the climate change discourse eludes the
migrants, despite their move to the urban areas. To change the lives of these people,
this chapter argues that a focus on entrepreneurship education can engender a new
culture of creating work as opposed to looking for work (Fomba et al., 2023). The
curricula needs refocusing to equip graduates with twenty-first century skills while
reframing the climate change discourse to ensure it is centred on people’s day to day
challenges.

Mobile Telephony and Digitisation in Africa

Mobile phone penetration rates have soared in sub-Sahara Africa (Asongu et al.,
2018). This presents huge opportunities for disseminating information in general
and climate change education in particular. In some communities, mobile telephony
has ushered in a new era of money transfers and banking services, facilitating easy
trade between people and communities (Asamoah et al., 2020). Notwithstanding this,
there is still a big challenge of availability of electricity to charge mobile telephony
gadgets and ancillary systems supporting such (Amankwah-Amoah et al., 2018;
Asamoah et al., 2020). Again sub Sahara Africa is missing out on available solar
resources which should power up all devices if requisite infrastructure was availed.
The mobile telephony penetration rates present a new entrepreneurial eco system that
could create employment and trade opportunities around selling airtime, charging
devices, repairs and servicing among others. Overall, it is very encouraging to see
the high penetration rates of mobile telephony in sub-Sahara Africa although the jury
is still out on the effectiveness of this in advancing education in general and climate
change literacy in particular (Nwokolo et al., 2023).
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Climate Change and Gender Differences

There are still concerns around the equitable treatment of women versus men in in
some parts of sub-Sahara. Gender injustices and the role of women renders females
in poor rural communities more susceptible to lower access to education and oppor-
tunities (Van den Broeck et al., 2023). Lack of access to education is closely linked to
gender inequalities and poverty (Bassey & Bubu, 2019). To fully emancipate people
inrural settings, gender imbalances have to be reversed, with education in general and
climate change emphasizing on the roles of both men and women. General education
and climate change literacy in particular have the potential to create opportunities for
both male and females but particularly bring up women to take up their places among
their male counterparts. To achieve this, education must tackle some of the cultural
roots that permeate today’s gender imbalances. This must empower women so that
they are not dependent on their male folks and can stand on their own (Devonald
etal., 2024). The journey towards true sustainability therefore requires emancipation
of all people. Education sits at the core of any emancipation strategies and needs to be
reframed to equip people with twenty-first century skills with a focus on addressing
real life issues and gender imbalances.

The Climate Change Discourse Ladder: A Prpoposal

The foregoing discussions argued that education in general and climate change
literacy in particular exclude many of sub-Sahara Africa’s less educated rural poor,
and therefore needs to be reframed for relevance and currency. The climate change
literacy discourse is arguably disconnected from the realities of the people targeted
and therefore does not resonate with the aspirations of these people. The issues and
examples highlighted in the current climate change discourse tend to be long term,
thereby not addressing poor people’s immediate survival concerns and thus failing to
engage them on adoption of mitigation strategies. In response, this chapter proposes
a climate change discourse ladder to help relate climate change literacy to poor and
less educated people’s peculiar life circumstances (see Ndlovu & Ndlovu, 2022).
The proposal is for:

(i) Areframed climate change discourse structured in the form of a Climate Change
Discourse Ladder to localise climate change issues by relating them to people’s
personal day-to-day lives, conjuring initiatives of what can be done to miti-
gate climate change effects. The approach starts at an individual level, gradu-
ally broadening out to seek more collective solutions at community, regional,
national and international levels for a truly collaborative approach. Figure 11.1
proposes the climate change discourse ladder, a framework for translating
climate change issues into personal contexts and gradually broadening these
out to local community issues and eventually to broader multi stakeholder and
multinational or even global issues.
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Fig. 11.1 The climate change discourse ladder. Source Ndlovu and Ndlovu (2022)

(i) Proactive and engaging climate change leadership to rope in disenfranchised
communities,

(iii) Meaningful and practical education fostering the acquisition of 21st century
skills that go beyond just learning to read and write.

(iv) Climate change literacy that fosters community connectedness, harnessing the
collaborative power of otherwise disparate community groups into a cohesive
force operating in unison.

The Climate Change Literacy Ladder posits that to begin with, sustainability
efforts need to be embraced locally at a personal level, with a particular focus on
the individual and their family. From this local level base, the framework expands to
include the wider community efforts and interests. The individual and community
efforts then need to be integrated, thereby culminating in a jointly shared, mutual and
collaborative response to the sustainability agenda. Such an approach acknowledges
sustainability as a shared responsibility, which requires efforts from all commu-
nity stakeholders but fosters ownership at an individual level because of relatability
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of sustainability to the individual and their family survival issues. Therefore, the
Climate Change Discourse Ladder attempts to provide a sustainability framework
that highlights the importance of relating otherwise abstract climate change concepts
into personal and locally relevant issues. The framework is by no means perfect but
attempts to engage otherwise disenfranchised people and communities by reframing
the climate change discourse into a language that ordinary people can relate to.

This attempts to re-envision approaches to engage communities that have tradi-
tionally not been active in articulating and promoting climate change issues. While
proposing this framework, readers are encouraged to ponder on the following
questions:

1. How can Climate Change Literacy be made mandatory for leaders who are
shaping the lives of different communities in Africa, parcelling out land and
resources to multinational firms but leaving their communities at risk?

2. How could policy makers in sub-Sahara Africa deploy the Climate Change
Discourse Ladder to drive strategies to mitigate climate change effects?

3. How could disenfranchised communities be reached using the Climate Change
Discourse Ladder?

4. How would individuals use the Climate Change Discourse Ladder in their
different contexts? As an example, how could you use it?

5. How could Governments use the Climate Change Discourse Ladder to mobilise
different groups to develop climate change mitigation initiatives?

6. How could les-educated communities be engaged more effectively on issues to
do with sustainability in general and climate change in particular?

Conclusion

This chapter highlighted the intricate links between sub-Sahara Africa’s poor subsis-
tence economies and the impact this has on climate change literacy. The chapter
highlighted the potentially vicious cycles of poverty and repetitive calamitous climate
disasters that can perpetuate in the poor sub-Sahara communities unless interven-
tion measures are initiated. It argued that the current framing of the climate change
discourse renders it elitist and inaccessible to less educated and often poor commu-
nities who ought to benefit from a better understanding of how to combat the adverse
effects of climate change. Because of limited understanding of climate change issues
and lack of resources, poor communities are less prepared for climate change-related
calamities and suffer adversely higher proportions from such phenomenon. The
chapter proposed a Climate change discourse ladder, aimed at scaffolding climate
change literacy and unpacking this in bite-size chunks accessible to the vulnerable
communities in sub-Sahara Africa.
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(ESDGs) increasingly feature within courses across ‘sustainable’ management-
centric pedagogies such as ‘sustainable marketing’ and ‘sustainable supply chain
management’. However, these normative framings of sustainability pedagogies were
found to potentially negate the inclusion of ‘deep green’ rooted concepts, ontolo-
gies and epistemologies in business and management education. In contrast to these
normative approaches, we present and analyse opportunities for critically evalu-
ating sustainability education that centres on biodiversity through ecopedagogy and
eco-literacy.

Keywords Biodiversity + Business education * Eco-literacy - Education for
Sustainable Development Goals (ESDGs) - Environmental education

Introduction: Sustainable Development Versus
Environmental Sustainability

Ecosystem decline has experienced a notable surge in acceleration over the past
few decades, as documented by reputable sources such as the International Union
for Conservation of Nature (IUCN, 2022) and the Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem Services (IPBES, 2019). IUCN demon-
strates that the number of critically endangered or extinct species is increasing
exponentially, including, in 2022 alone, giant tortoise, Bramble Cay Melomys,
Baiji, Spix’s macaw, Western black rhinoceros, the Ivory-billed woodpecker and
the Australian mountain mist frog (Morton, 2022). The root causes of ecosystem
decline include growth in human population and associated increase in production,
exacerbated by global structural inequalities IPBES, 2019; IUCN, 2022).

Does the current business university curriculum sufficiently address the significant
issue of ecosystem decline within the field? This inquiry examines the extent to
which educational programs within business schools are equipped to tackle and
comprehensively engage with the complexities surrounding terminal disappearances
as central tenets within the broader domains of ethical and social dimensions of
contemporary business practices.

Half a century ago, the Limits to Growth report (Meadows et al., 1972) sounded
a cautionary note, followed by the Tbilisi Declaration, endorsed by the United
Nations Environmental Program (UNEP) and the United Nations Educational, Scien-
tific and Cultural Organization (UNESCO), which strongly promoted environmental
education (UNESCO, 1977).

This educational paradigm aimed to inform and inspire students, fostering ecolog-
ical literacy, often termed eco-literacy (Van Matre, 1978). The Tbilisi Declaration
outlined specific goals and principles for environmental education, emphasizing
ecological knowledge, cultivating awareness of environmental challenges, nurturing
sensitivity to the need for conservation, and actively equipping individuals with the
skills to address environmental issues (UNESCO, 1977). A decade later, the World
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Conference for Environment and Development (WCED) convened by the United
Nations (UN) in 1983, introduced the conceptual definition of sustainable develop-
ment in the seminal publication of the Brundtland Report, ‘Our Common Future’
(WCED, 1987). According to critics, this report downplays the fundamental drivers
of environmental degradation—the growth economy (IPCC, 2022; Moranta et al.,
2022; Washington, 2020), and “inadequate attention is paid to the question of how
growth can be decoupled from biodiversity loss” (Otero et al., 2020, 1).

Nevertheless, the conventional curriculum targets Education for Sustainable
Development (ESD) and Education for Sustainable Development Goals or ESDGs
(Chiang & Chen, 2022; Weybrecht, 2022). The ‘goals’ paradoxically tend to
marginalise ecological restoration or nonhuman species’ rights to flourish (Kopnina,
2020; Tallberg et al., 2022; Visseren-Hamakers, 2020). Ontological framings of the
Anthropocene are usually driven from a humanist perspective, as “most sustain-
ability education promotes humans as the primary change agents and environmental
stewards” (Taylor, 2017, 1461).

The Chartered Association of Business Schools (CABS, 2021) identifies schools
along the gradient of what they see as their contribution to the ‘public good’. Most
of it is ESDG with no mention of biodiversity, aside from a single mention in the
Foreword by Paul Polman at the University of Oxford: “We urgently need to start
living within our planetary boundaries, before we reach irreversible tipping points
that do permanent damage to our biodiversity and critical ecosystems—nature’s
guarantors of happy, healthy and prosperous societies” (CABS, 2021, 2).

Perhaps one of the reasons planetary boundaries and biodiversity are not reflected
in Business and Management School curriculums is the normative paradox of respon-
sible management education. Educators adopting this perspective typically frame
social and ethical values through a ‘responsible business’ curriculum. Economic
theory is the ‘go to’” ontological domain, emphasising freedom of choice, and the capi-
talist profit-motive (Moosmayer et al., 2019). Some researchers believe that SDGs
are of central importance in business schools precisely because they do not challenge
existing corporate practices (Chiang & Chen, 2022; Seto-Pamies & Papaoikonomou,
2020).

Considering the primary foci of the SDGs is placed upon economic welfare and
social justice, they have, to date, as broad framings, proved woefully inadequate
for addressing biodiversity loss and halting habitat decline (IPBES, 2019; TUCN,
2022). Standardised pedagogies “do not provide the paradigm shift that is needed to
respond to the implications of the Anthropocene” (Taylor, 2017, 1461). Yet, SDGs
are readily embraced by business schools (Dean et al., 2018; Rashid, 2019; Fang &
O’Toole, 2023), perhaps precisely because they do not challenge the growth and
profit paradigm. Since the business case for biodiversity conservation, highlighted
in the Leaders’ Pledge for Nature, calls for considering the economics of biodiver-
sity loss, the question of market mechanisms emerges. Panwar et al. (2023) reflect
that businesses still must realise that few of their present strategies are adequate
in addressing biodiversity loss. Acknowledging this shortcoming, it was noted that
without degrowth and a more nature-inclusive, ecocentric or Earth-centred approach,
ecosystem decline is likely to continue (Hankammer et al., 2021; Piccolo et al., 2022;
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Taylor et al., 2020; UN, 2022; Washington et al., 2018). Yet, as Bobulescu (2021)
asserts, business schools continue to fail to teach students to think critically beyond
normative conceptualisations and framings of sustainable development.

In addition to discussing the normative framings of sustainable development
and issues of biodiversity, ecopedagogy and eco-literacy, this chapter discusses the
approaches to teaching (about) biodiversity at Northumbria University in the United
Kingdom (UK) and Nkumba University, in Uganda, East Africa. These universities
were chosen because they offer a contrast between how biodiversity-related issues
are taught in developed and developing countries with various histories of involve-
ment with biodiversity protection and education. An important distinction is the
identification of two geographically, political and education-policy different points
of analysis, one being in the Global North and another in the Global South. Both
global areas are separated by starkly differing rates of economic development.

As a more developed country (MDC), the UK is long known to grapple with
the numerous side-effects of development, encompassing high rates of urbanisa-
tion, consumption, production, rapid and continued biodiversity loss. The UK, in
2024 is ranked 18th in the World for its HDI ranking (Human Development Index).
Uganda, in contrast, formerly categorised as a least developed country (LDC) in
2022, by 2024, moves to the categorisation of a ‘lower-middle income’ country,
having achieved substantive improvements in its HDI ranking, having climbed 7
places from 166 in 2022 to 159 in 2024 for the 193 countries assessed by the United
Nations Development Programme (UNDP) (UNDP, 2024). Some pockets of wilder-
ness remain in Uganda, but these spaces stay at risk of significant decline rates (Iritié,
2015; Rosales, 2008). Most of the United Kingdom’s biodiversity finds itself within
protected areas (The Environmental Audit Committee, 2022), where 75% of zoos
under the Animal Ambassador Encounters (AAEs) umbrella encourage human inter-
action through education that supports close contact with animals, compared to over
50% of Uganda’s wildlife resources are outside designated protected areas, mostly
in privately owned land transformed for grazing and agriculture purposes, an urgent
concern for protection and change (NEMA, 2016; Spooner et al., 2021).

In the United Kingdom, over a hundred biodiversity-related programs are offered
at the Master’s level (https://www.mastersportal.com/study-options/268927102/bio
diversity-conservation-united-kingdom.html). All universities in the UK are account-
able to ‘independent’ institutions that are nevertheless guided by government policy
for higher education. Examples would be Universities UK (UUK) or the Office
for Students (OFS). UK is a ‘knowledge’ economy, an institutionally structured
MDC. This explains the emphases in education programmes, whether it be a focus on
STEM, for instance, or the prevalence of reductive and normative biases in business
models for sustainability, typically espousing techno-centric forms of intervention/
models of sustainability.

In Uganda, some universities such as Makerere University Kampala (Mak)
focusing on PhD programmes such as ‘Plant Breeding and Biotechnology in 2008
and Agricultural and Rural Innovations in 2012’ as well as Uganda Martyrs Univer-
sity (UMU) focusing on ‘Agroecology and Food Systems in 2015’. Likewise,
programmes at the Master level in MUK focusing on plant Breeding and Seed systems
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in 2008, and UMU’s Monitoring and Evaluation In 2016 were initiated. The eco-
pedagogy in Universities tries to integrate the Government’s priority development
agenda as set out in the National Vision 2025, linking to the Centre of Excellence
for Climate Smart Agriculture and Biodiversity Conservation (SABC).

This chapter responds to the deeply problematic nature of a sustainable develop-
ment framework for addressing the global environmental crisis through (business)
education. A few alternative visions for environmental sustainability have been devel-
oped, some by independent scientific bodies, governments, and non-governmental
organizations. The ‘Leaders’ Pledge for Nature’ promised to step up global ambition
for biodiversity with UNESCO (n.d.). The UN Harmony with Nature report (UN,
2022) states: “Loss of biodiversity, desertification, climate change and the disruption
of natural cycles are among the costs of our disregard for Nature and the integrity of
its ecosystems and life-supporting processes”.

This chapter argues that SDG-oriented teaching in business schools needs
rethinking. Below, we review several promising initiatives for safeguarding the envi-
ronment, each connected, directly or not, to businesses, through the concept of eco-
literacy. As opposed to the anthropocentric framing of the environment in business
and management education, eco-literacy stimulates the development of interdisci-
plinary ecological knowledge. At the same time, ecopedagogy supports didactic
strategies for well-being within the limits of planetary boundaries (Whiteman et al.,
2013).

Following this review, we discuss the relevance of these initiatives for business
education, highlighting differences between the dominant ESDGs and more species-
inclusive, ecosystem- and biodiversity-oriented transformative education. In the anal-
ysis sections, we argue that both an ethical re-orientation towards ecosystem-centred
approaches to nature and a pragmatic re-orientation to education is needed, i.e., to
address some of the root causes of ecosystem decline, such as human population
growth and increase in production.

From the Leaders’ Pledge for Nature Positive Approaches

The Leaders’ Pledge for Nature highlights the fact that environmental degradation
and social and economic well-being are interrelated. It states:

Science clearly shows that biodiversity loss, land and ocean degradation, pollution, resource
depletion, and climate change are accelerating at an unprecedented rate. This acceleration is
causing irreversible harm to our life support systems and aggravating poverty and inequalities
as well as hunger and malnutrition. (Leaders’ Pledge for Nature, 2021, np)

In response to this Pledge ‘Creating a Nature-Positive Future’ (UNDP et al.,
2021) outlines the need for diverse measures to halt biodiversity loss. But what does
‘nature positive’ biodiversity conservation look like, and can it help slow or reverse
biodiversity decline?
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Critical Pedagogy and Ecopedagogy

Critical pedagogy (Freire, 2000), applied in business education (Bobulescu, 2021)
encourages lecturers and students to challenge existing power structures, becoming
aware of and questioning societal hegemonies. These types of education include
promoting critical thinking (particularly on economic growth), the tools needed to
understand non-linear relationships in complex systems, embracing an environmental
ethic, making/taking active responsibility, and generating lifelong/career commit-
ments to environmental activism (OECD, n.d.). If we were to consider the ambition
of the Nature Needs Half (NNH) movement, much more activism in education and
beyond would be needed (Kahn, 2008).

Related to critical pedagogy, ecopedagogy enables critical thinking about para-
doxes and trade-offs, such as the push for economic development and simultane-
ously the desire to protect the environment (Gaard, 2008; Misiaszek, 2017). This
involves critical eco-literacy focused on understanding environmental issues (Kahn,
2008; Orr, 2024). The method used real-life business processes, critical thinking,
and role-playing games to develop students’ sustainability knowledge and skills
vital to promoting sustainable business futures. A more extensive and integrated
example of this type of ecopedagogy initiative is described below using the example
of Northumbria University’s Newcastle Business School and Nkumba University.

Case Studies: Ecopedagogy in Business Schools

Nkumba University, Kampala, Uganda

At Nkumba University, within the School of Sciences (SCOS) and School of Busi-
ness Administrations, various contemporary issues related to environmental sciences,
ethics, business, and life are linked to the development of sustainability for biodiver-
sity. Since 2015, the two schools have adopted topics on biodiversity merged from
environment, ethics, and business. First, at level 3, a diploma in Environment Impact
Assessment is studied, enabling learners to integrate knowledge into Level 6, Bach-
elor’s degree programmes underpinning areas such as Environment Management,
Fisheries Management and Technology, Tourism Operations Management, Wildlife
and Forestry Management, Agribusiness and Public Health. Thereafter, at Level 7,
an advancement to study Master of Science in Environmental Health and Master of
Science in Natural Resources Management is prescribed. Therefore, the mentioned
courses focus on biodiversity and sustainability, discussing challenges like land use
conflicts, pollution, contamination of water resources, laws on environmental protec-
tion, and other ethical issues related to biodiversity. Describing biodiversity structure,
in this context, there is classification, function, evolution and distribution of all living
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things. Focusing on waste management, environmental impact assessment, environ-
mental health, wetland ecology, and environmental disaster assessment to enrich the
curriculum.

Furthermore, business administrative mitigation programmes in place link to
develop ethical concepts, styles, African culture context, obstacles, and ethical
consideration on foreign aid, as well as an amalgamation of ‘environmental’, ‘ethics’
and ‘business’ associated with nature and origins of environmental crisis, degrada-
tion, and risks impacting biodiversity and business in Uganda. Although biodiversity
issues are indeed discussed in various programmes, there is a need to make biodi-
versity a cross-cutting course unit, not only for business ethics but also across all
disciplines.

Given the highlighted courses incorporated in programmes at all levels, various
Eco-pedagogy teaching methods are considered for the effective impartation of
knowledge to learners to construct required outcomes. The methods include lectures,
discussions, demonstrations, and Socratic. For instance, field trips are an inter-
esting approach to bringing awareness and understanding to learners due to their
learning styles (Ketlhoilwe & Velempini, 2021). For example, places visited include
national parks, game reserves, forests, and hills where they observe and learn
about biodiversity, including biodiversity loss. These approaches used at Nkumba
help to develop critical thinking, awareness, or eco-centrism and to criticise the
growth approach to development credence to Ketlhoilwe and Velempini’s innovative
disruptive pedagogical of learning.

At Nkumba, students take field trips that enable them to use an observation
approach, where year 1 and 2 students visit the Uganda Wildlife Conservation Educa-
tion Centre. The students are asked to write journals on studied lecture topics about
animals (including lions, chimpanzees, lions, leopards, and crocodiles, to mention but
a few), and plants (16 Ugandan medicine plants). This observation method is in line
with Kolb (2014), who identified that we learn through experience when we reflect
on how we do things, thus enhancing our knowledge and skills as we process infor-
mation and apply it well. Students are led to reflect consciously on how they think
about biodiversity by writing journals after observing and exploring distinct ways
of protecting the environment, species, and associated risks. Each observation field
trip takes a week, and then, on return, students are to compile reports from written
journals, which guide the commencement of lectures. Other pedagogy methods incor-
porated include visiting national and game reserves, including Kidepo, Murchison
Falls, Queen Elizabeth, and Bwindi Impenetrable Forest. On day one, orientation
about the place is given to students about how to conduct themselves in this place.
On day 2, tracking a selected species is done depending on its visibility. As a result,
it gives students an insight into the degree of impact biodiversity loss could have on
the environment. Nkumba upholds eco-pedagogy as it seeks to produce graduates
who are convinced that humans and nature survive together. The combination of
lecturers and educational visits to the biodiversity sites is intended to enable learners
to see the biodiversity issues and consider their short and long-term implications.
From a business perspective, there is usually a focus on Forest conservation, water
(fisheries), material (timber), and risk management (waste management). Here, it
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was essential to connect indicators of eco-literacy, exemplified by Griffiths’ (2018)
win—win strategy for conserving biodiversity with an initiative of people balancing
nature use.

Biodiversity Structure, Function and Interaction

At Nkumba University, Biodiversity is taught as part of the Bachelor of Science
degree in Environment Sciences and Bachelor of Science in Wildlife Resources
Management. Each of these is a three-year degree programme. The course on biodi-
versity structure and interaction is offered to enable participants to (a) discuss biodi-
versity in totality; (b) appreciate the ethical approach to protecting, managing and
preserving biodiversity; (c) learn the use of indigenous knowledge along sound
biological lines (that is, the two complementing each other). The learning outcome
of this course includes: (i) students to acquire techniques of sustainable biodiver-
sity use and management; (b) students to integrate local knowledge and expertise
in biodiversity conservation; (c) students to identify various forms of biodiversity
and its utilisation by human beings; (d) students to critically evaluate biodiversity
structure, function and interaction in wildlife management; (e) students to undertake
rights-based education and research to influence development policy.

The topics covered in this course include (1) the tropical environment and its biodi-
versity; (2) hot deserts and their biodiversity; grassland and their primary production;
(3) savannah and population dynamics; (4) biodiversity of the savannah; (5) biodiver-
sity of lakes, energy flow and biogeochemical cycling; (6) wetland biodiversity and
succession process; (7) tropical rain forests and biodiversity; (8) mountain, zonation
and community gradients; (9) global ecology; (10) biodiversity and climate change;
(11) causes, consequences and solutions to biodiversity threats; (12) attributes and
values of biodiversity.

Northumbria University, Newcastle upon Tyne, United
Kingdom

At Northumbria University’s Newcastle Business School, several corporate sustain-
ability and business ethics courses are given. Since 2020, there has been a move to
include a practical awareness of the link between business and biodiversity through
inclusion in the blended learning modules. In undergraduate education in the UK, the
sixth form spans educational Levels 4 to 6. Business, Economy and Society at level
5, Fostering Sustainable Futures at level 6, Leadership for Responsible Change at
level 7 (Masters level), and a Bachelor’s Degree Apprenticeship module Leadership
for Responsible Change. These modules emphasised the importance of assessing the
potential sustainability impact in times of strategic or emergent change; however,
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both modules were primarily focused on SDGs and climate. They also focused on
change brought about through an identified need by companies to re-organise working
conditions, implement growth strategies (sic!), become more competitive, be more
technologically advanced, or be forced to act through new legislation. However, stan-
dard change models taught at Northumbria lacked emphasis on the need to change
concerning biodiversity loss.

Due to the recognition of biodiversity value and extinction risks, an intervention
module employing ecopedagogy, highlighting threats to biodiversity and ways to
address it actively was set up as the undergraduate level 6 module titled Strategic
Leadership for Responsible Change. This module is designed to help the students
develop their strategic and leadership skills, linking the subjects of business, leader-
ship, environmental ethics, sustainability, and economic development. In this course,
building on level 1 to 5 courses in sustainability and business ethics, different theo-
retical frameworks, ethical dilemmas, as well as the practice of environmental and
corporate governance are discussed. This course focuses on considerations of justice,
development, and sustainability that influence resource use, social equality, and
biological conservation in the context of sustainable business. These questions are
raised: If an alternative path to economic development cannot be found, how can busi-
nesses help overcome sustainability challenges? The course considers alternatives to
conventional sustainability approaches and ecologically benign models of produc-
tion, particularly degrowth economy, steady-state economy, Cradle-to-Cradle, and
circular economy.

The module incorporates interactive strategies, such as the debate centred around
the proposition: Poverty reduction can be decoupled from an increase in the
consumption of natural resources. The students are asked to define the terms poverty
and natural resources and think about what comprises these resources and where they
are extracted from (e.g., land, forest, or sea that house biodiversity). Also, a discus-
sion of Nature Needs Half is initiated with students, including addressing major
criticisms:

(1) Feasibility and Land Use Conflict: This concept might clash with existing land
uses for agriculture, urban development, and infrastructure.

(2) Economic Impacts: Critics argue that dedicating half of the Earth’s land and
water to conservation could have adverse economic consequences, potentially
limiting opportunities for resource extraction and economic growth in some
regions.

(3) Local Communities: Conservation efforts should consider the needs of local
communities.

(4) Trade-offs and Alternatives: Critics argue that it may be more practical to focus
on targeted conservation efforts, prioritize critical areas, and sustainable land
management practices.

The students also engaged in the corporate role-play exercise titled the Shell game,
assuming roles of stakeholders such as managers, consumers, shareholders, and civil
society representatives, but also of non-human species (for example, Polar bears).
The students are then presented with the Leaders’ Pledge for Nature, UN’s Harmony
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with Nature, or NNH, and asked to think how these could relate to the oil company’s
operations. At the mock corporate meeting, various stakeholders discussed the topic
of Shell’s deliberations as to whether to drill oil in the Arctic. As ecopedagogy also
seeks to activate students as citizens and empower them, the roles in the Shell game
can also be reversed, and the “Polar bear” needs to be prepared to represent the
Dutch or English government, or a CEO of Shell, in a lively and thought-provoking
discussion. Part of the discussion loops back to the Pledge, reflecting on how to go
about ‘Creating a Nature-Positive Future’.

Another key area this module focuses on is the relationship between business and
biodiversity. The more “classic” business teaching approach to eco-literacy includes
indirect effects of production on biodiversity. The cases of closed-loop production
and the life cycle assessments of products about their ‘biodiversity footprint’ are
presented through lectures. The students are taught about the limitations of circularity,
as, for example, food, clothes, and other consumables cannot be infinitely reused
(Kopnina & Poldner, 2022; Kopnina et al., 2022a, 2022b) (see Table 12.1).

Table 12.1 Comparison of topics within the given educational designs
Addressed through

Curriculum themes | Northumbria | Nkumba University | Ecopedagogy | Eco-literacy
(in alphabetical University
order)

1 | Addressing climate |X X X X
change and carbon
reduction

2 | Addressing root X X X
causes of
biodiversity loss
3 | Attention to X X
alternative
economic models
4 | Critical thinking X X X

Enhancing action X X
competencies
6 | Explicit attention to X X
biodiversity
7 | Explicit inclusion of | X X X
non-human

stakeholders

8 | Sustainable supply | X X
chains, logistics

9 | Waste management, | X X X
circularity
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Discussion: Critical Thinking, Ecocentrism and Degrowth
in Business Education

Even though the term degrowth is increasingly used in social debates, it is still largely
invisible in (business) education. Bobulescu (2021) states that critical pedagogy is
needed to develop the necessary skills for questioning economic growth business
practices. Such critical pedagogies can include eco-literacy or the Anthropocene-
attuned ‘common worlds’ pedagogies expanding the limits of humanist framings
(Taylor, 2017). Ecocentrism has not been reflected in educational practice or research,
both in the ethical sense of recognising intrinsic values of nature or biodiversity and
in the practical sense of devising protection strategies. Considering the above reser-
vations about the contradictory SDGs, what would ‘nature positive’ (https:/www.
naturepositive.org/) initiatives look like in a broader societal context and education?

One proposed solution to counter the over-use of natural resources is the so-called
circular production model, originating from Cradle to Cradle: Remaking the Way We
Make Things, an influential book by McDonough and Braungart (2002). This book
builds upon earlier ideas of industrial ecology (Graedel, 1996) and promotes closed-
loop or circular system strategies that support production that does not require a new
input of natural resources, ideally decoupling economic activity from resource use,
which deserves attention. The 10-R circular economy hierarchy refers to priorities
in production cycles (Potting et al., 2017). The first R of Refuse, or avoid making or
buying new products, seems most effective in achieving degrowth that could benefit
nature. The second R is Rethink, which implies a radical revision of current business
models, followed by Reduce, Re-use, Repair, Refurbish, Remanufacture, Repurpose,
Recycle, and Recover.

In education, acknowledgement of certain limitations of the buzz terms popular in
corporate and business education, such as circular economy, needs to be checked and
tempered, and other initiatives, namely, degrowth, need to be highlighted (Kopnina &
Padfield, 2021). At the same time, the literature indicates that degrowth ques-
tions whether the growing economy, dependent on increased energy and material
throughput, can sustain the welfare of future generations (Hankammer et al., 2021),
degrowth rarely enters business school curricula. However, within business school
curricula, the topic of absolute decoupling circularity has only recently started to
emerge in business management, operations, logistics, and supply chain management
education (Kopnina, 2020).

Kopnina and Padfield (2021), for example, discuss the circular economy’s 10-R
hierarchy within the context of business education. The students were able to identify
areas that are unlikely to be ‘nature-positive’, such as packaging and transport or take-
back and repair options. These case studies employed in critical education demon-
strated clear shortcomings, demonstrating that circularity in practice fails to provide
absolute decoupling of resource use from corporate profit (Kopnina & Padfield,
2021). Learning to engage with product-to-service shift initiatives, dematerialisation,
and degrowth strategies promises benefits not just in terms of product innovations
for young corporate leaders, and a larger benefit to society, but also for the vision
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of the shared earth (Kopnina & Poldner, 2022). The so-called well-being economy
(UN, 2022), the steady-state economy and degrowth (Smith et al., 2021), and de-
materialization (Dietz & O’Neill, 2013), the production-to-service shift (Kopnina &
Poldner, 2022) all purport to counter the built-in obsolescence (Webster, 2021) and
address larger issues such as biodiversity loss and climate change.

Linking Business and Conservation Through Education

Concerning educational implications, initiatives like Nature Needs Half (NNH)
mean that both ethical and pragmatic interventions to the presently SDG-dominated
curricula, especially at business schools, are needed (Bobulescu, 2021). The Principle
for Responsible Management Education (PRME) was meant to overhaul business
school teaching systems (Bartlett et al., 2020). However, there is little evidence that
PRME addressed ecocentric values and moral obligations to nature (Piccolo et al.,
2022), a great challenge in critical thinking for business school graduates.

The broader ecocentric conservation movement considers three basic principles:
(1) wildlife refers to living beings with their intrinsic value; (2) other species have
a right to continued existence, free from anthropogenic pressures; and (3) habitat
destruction is the leading cause of biodiversity loss (Locke, 2014; Noss & Cooper-
rider, 1994; Wilson, 2016). This implies that interspecies justice, also called ecojus-
tice (Kopnina, 2016; Cafaro et al., 2017; Kopnina et al., 2018; Washington et al.,
2018; Crist et al., 2021; Kopnina, Mahammad, & Olareru, 2022a, 2022b) needs to
be considered.

Sustainability (and Business) Education: From Eco-literacy
to ESDG

ESD and curriculum interventions during the Decade of Education for Sustainable
Development (DESD) helped to firmly integrate sustainable development in policy
and educational practice (UNESCO, 2005). Consequently, the ESDG (UNESCO,
2017), including the fourth goal of “Quality Education” supports the knowledge and
skills needed to promote sustainable development.

Going against the grain, interdisciplinary scholars argue the focus should be on
environmental sustainability and not on further economic development, both in policy
and education (e.g., Orr, 2024; Otero et al., 2020; Washington, 2015). As Wacker-
nagel et al. (2017, 1) point out, “Ranking high on the SDG index strongly correlates
with high per person demand on nature (or ‘Footprints’), and low ranking with low
Footprints, making evident that the SDGs as expressed today vastly underperform
on sustainability.”
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Population growth, a major factor in the increasing consumption of resources,
is ignored in the SDGs (Washington, 2015). Ironically, while population concern
is often criticised as neo-Malthusian, arguing that it is the wealthy capitalist elites
that are to blame for unsustainability, it is perhaps precisely “oligarchs, capital-
ists and free-market economists” who “gain most from the denial of population
growth” (Maynard, 2021, 26). Indeed, these groups may “have a vested interest in a
growing population, seeing expanding markets for their goods and services, boosting
consumerism globally and seeding exaggerated fears... that without fresh cohorts of
young people as labour, social services and pension funds will collapse” (Maynard,
2021, 26).

While people in poor (and populous) countries have a minimal environmental
impact compared to the ‘privileged elites’, blaming the supposedly homogenous
group of Western/Northern consumers ignores evidence of growing middle classes in
developing countries or migration from low-consumption to high-consumption coun-
tries (https://databank.worldbank.org/source/wealth-accounts). Saliently, the very
core of social justice principles should enable social and economic mobility. Equal
division of resources with the same net consumption is still going to result in
over-consumption unless degrowth is experienced by all consumers (Hickel, 2020).

While the critique of capitalism is well-placed, capitalism is arguably no better
than socialism concerning former communist or socialist countries, such as the former
Russian Federation, China, or Vietnam, on environmental degradation, production,
etc. When it comes to the environment, the results might not be as different. It is a
critique of industrialism and economic growth that needs to be highlighted. Whether
or not the economic pie is divided equally, it is still consumed and limited. Moreover,
data on the consumption of meat, for example, in developing countries such as (tradi-
tionally vegetarian) India, do not show that its consumption is significantly lower
than in Western countries, where vegetarianism is on the rise (Nezlek & Forestell,
2020; Sexton et al., 2022; Sundet et al., 2023). There is also a rise in voluntary child-
lessness in Western countries (Cain, 2013; Lockwood et al., 2020). Thus, blaming
one part of the world or humanity for unsustainable practices appears too simplistic,
and ethical issues such as poverty and hunger are unlikely to be solved by mere calls
for global equality and justice.

A report by Herrington (2020) comparing the Limits to Growth (Meadows et al.,
1972) World3 model simulations with real-world data has concluded that there is
close alignment between the world’s current path and two specific scenarios, BAU2
(Business as Usual revised) and CT (Comprehensive Technology). Although we
cannot use the World3 model as a predictive mechanism, it certainly supports under-
standing the system dynamics and patterns of our current trajectory in different cate-
gories such as Population, Industrial Output, Pollution, and Ecological Footprint,
among others (Herrington, 2020; Perlman, 1983). These simulations not only help
portray the interrelation between environmental degradation and social and economic
well-being, as highlighted in the Leader’s Pledge to Nature, but could provide a useful
lens for faculty and students in business programs to examine the intricate systems
in which business and ecology reside (Tallberg et al., 2022).
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As for the different countries’ context presented in the studies, the larger discussion
for follow-up research could be how sustainable development definitions, praxes and
epistemological frameworks tend to contain a series of normative architectures of
design and delivery dominated by a Global North narrative of sustainability and
sustainable development concepts. This gap or injustice(s) occur in space—time-
place localities that in terms of a pragmatic ‘adaptation response’ may hinder/help
dependent on a host of conditionalities, including, not least, power-structure-agency
leverage differentials that play out as can be seen, in climate change talks (e.g.
Annex I countries = mitigation techno-centric/socio-technical climate responses,
such as adaptation and reliance on Global North support, presently less prominent
in comparative education context.

Conclusion

Findings show that Education for Sustainable Development Goals (ESDGs) is
increasingly featured within Business School degree programme courses across
‘sustainable’ management-centric pedagogies such as ‘sustainable marketing’ and
‘sustainable supply chain management’. The case studies above presented a
small sample opening a wider discussion through a critical political-ecology lens,
pluralism and de-centering narrative that builds on local/indigenous and participa-
tory knowledge-nexus contextualising Global South contexts and considerations of
human population growth. Ergo, the historical timeline and context of the ‘Green
Growth’ and/or the ‘De-Growth’ movements have failed to shift the needle so far
from the ‘status quo’ to ‘radical system change’.

Normative framings of sustainability pedagogies were found to potentially negate
the inclusion of ‘deep green’ rooted concepts, ontologies and epistemologies in busi-
ness and management education. While ESDG is often equated with sustainability
education in both Uganda and England’s business schools, substantive gaps prevail in
terms of ecocentrism thinking and pedagogical praxes. We call for university busi-
ness schools to harness ecocentric conceptualisations of sustainability to improve
‘eco-literacy’ within and across contemporary didactic strategies for more nuanced,
ethically driven, environment-inclusive education provision.
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Chapter 13 ®)
Climate Change Education Through e
Agroecology Curricula in Sierra Leone

Bruno Borsari

Abstract Global climate change is the keystone anthropogenic factor that for
decades has been debated and analyzed from various levels of governance in an
effort of achieving a sustainable future. Yet, increasing greenhouse gas emissions
(GHGS) continue impacting the livelihoods of millions of people, forcing human
displacement and mass migrations. Often these events trigger crop failures leading to
food shortages. Their causes are multifaceted and prompted by drastic changes to the
environment like floods, uncontrollable fires and/or soil erosion, which expand deser-
tification, and biodiversity loss. Industrial agriculture is the leading human activity
for GHGs, that is exacerbating climate change on a planetary scale, with effects on
vast regions of the global south. Nonetheless, farming remains a primary economic
activity. In Africa it is carried out primarily through peasant agriculture, which is
practiced with a priority of providing food for local communities. Thus, most African
farming is intertwined with traditional approaches to agriculture that can be sensi-
tive to a conservation of natural resources, from which agriculture depends. Curricula
in agroecology can be transformative and have potential for realizing an effective
implementation of climate change education. This assessment study triangulated
qualitative data that were collected through a document analysis review, observa-
tions, and case study about rice intensification (SRI). Recommendations from this
evaluation yielded an original model that could serve stakeholders in Sierra Leone
and more countries to employ agroecology as a vehicle to spur programs in climate
change education.
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Introduction

Climate change is a multifaceted and complex phenomenon that has always had
significant effects on human livelihood and economies (Bunce et al., 2010), as most
of these are maintained only within acceptable, environmental boundaries (Adger
et al., 2003). Therefore, climate change impacts have been studied in public health
(Coates et al., 2020), agriculture and resource management (Borsari et al., 2014), and
have emerged in recent years as relevant instruction themes for education in tropical
regions (Randell & Gray, 2019), demonstrating how intertwined climate is to every
aspect of human life. For these reasons, global climate change is deserving of much
attention at all levels of governance, internationally (IPCC, 2022). Its implications
for human and ecosystems’ health have been debated and analyzed for decades, in an
effort of reducing greenhouse gas (GHGs) emissions, with limited successes (Borsari
et al., 2014). The scope of achieving GHGs reductions is to restore the planetary
balance that was lost through industrialization and population growth, but also with
uncontrolled expansions of industrial agriculture worldwide (Foley et al., 2011).
The challenges of lessening GHG emissions to more sustainable levels continue
impacting the livelihoods of billions of people (especially in developing countries),
causing human misery and desertification, while amplifying mass migrations (IPCC,
2022). The nexus between climate change, agriculture, and biogeochemical cycles
(including the water cycle), have been shaping the physical attributes of ecosys-
tems for thousands of years yet, the scale of climate change-induced disturbances
has created distressing uncertainties for the future of the biosphere (Rockstrom &
Gaffney, 2021). The rising frequencies of livestock and crop losses that every year
affect swelling numbers of farmers around the world, especially in Africa stand as
an undeniable reminder that climate change is real (Rosenzweig & Parry, 1994).
These climate-change-induced crops failures have amplified food insecurity, human
migrations, and a depopulation of rural settings, expanding further the size of African
cities and stressing urban environments with many new challenges (Bayar & Aral,
2019; Burrows & Kinney, 2016). People of west African nations have not been spared
from this unfortunate trend, due to an increasing expansion of deserts, dwindling crop
yields, biodiversity loss and water shortages, that every year threaten food security
a step further (IPCC, 2019).

The impacts of a growing human population associated with themes like global
climate change, education, or sustainable development require new paradigms for
agricultural practices and instruction (Borsari, 2023; Onwueme et al., 2008). There is
aneed for reforming education in Africa and making it more accessible to all, relevant,
and action-driven to abate the challenges posed by climate change. Also, accentuating
the urgency of adapting curricula (especially those in the agricultural sciences), is
another legitimate priority for ensuring conservation of natural resources and human
communities within ecosystems. Agriculture remains a pivotal, anthropic activity
that must reckon with the ecological complexity of farms and adjust to specific
climatic and environmental conditions (Gliessman, 2023; Altieri et al., 2015). For
example, it is no longer conceivable to assume that the same agronomic techniques
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may be universally applicable, together with homogeneous pedagogies of instruction
in agriculture, with the expectation of optimizing success equally, when managing
complex agroecosystems. Additionally, it may not be possible to achieve effective
outcomes from instructional efforts in Africa if these remain oblivious of considering
the cultural knowledge of local communities about their crops and farming methods
(Borsari, 1999). Agriculture affects everybody’s life and access to food is a sacrosanct
human right! Undoubtedly, a conversion of ecosystems into farming systems spurred
population size, enabled settlement of humankind and the rise of civilizations. Yet,
for the last sixty years the success of the ‘green revolution’ has been heralded world-
wide, as the model of farming capable of eradicating malnutrition and starvation.
However, despite its promises the industrial agriculture model that emerged from the
green revolution, has fulfilled its ambitious goals only partially, promising an eradi-
cation of famines without admitting its predictable limitations (Borsari, 2023). The
‘agribusiness’ approach to an industrialization of food production remains emphatic
in modern farming and among philanthropic organizations like the Alliance for the
Green Revolution in Africa (AGRA), continue to persuade African countries that
an intensification of agriculture through the agribusiness model is the only way to
avert food insecurity (Thompson, 2012). However, a recent assessment published
by a large group of African and German non-governmental organizations, pointed
out that AGRA has failed in its intent to resolve the problem of hunger and food
insecurity, in this world region (Aijuka et al., 2021).

Nonetheless, this status quo in food production remains dominant and financially
supported; although it is oblivious to the fact that industrial agriculture continues to
remain highly dependent on energy and water uses, while being the driving force
of the planetary, climate change crisis (Kerr, 2012). Paradoxically, the ‘new green
revolution’ of present times, is not immune from economic losses caused by climate
change events yet, the brunt of these catastrophes continues to distress multitudes
of peasant growers in the developing world, victims of this capitalist, neocolonial
approach to farming (Patel, 2012). Therefore, there is an urgent need for disentangling
agriculture from the greedy plans of corporative, foreign investors while revisiting
education and curricula to prepare future leaders in Africa to resolve present and
foreseeable climate change challenges through a sustainable agriculture (Borsari,
1999), which driven by agroecological approaches, enables farmers also reclaiming
their food sovereignty (Altieri et al., 2015).

Agricultural education and curricula could play a pivotal role in fostering aware-
ness about climate change education on a broadest spectrum in Africa, as this
continues threatening its food systems. This is evident also, as the long-term produc-
tivity of small, family farms are increasingly threatened by market policies uncon-
trollable by single producers (Patel, 2012), and by resource uses that often accelerate
environmental degradation, with higher levels of (GHG) emissions, that amplify the
consequences of climate change on lands and people.

According to recent studies by some agricultural scientists, there are increasing
pressures to double agricultural outputs before the end of the twenty-first century
(Dube et al., 2016; Foley et al., 2011; Ickowitz et al., 2019). This need for inten-
sifying food production is justified by an expansion of the human population size,
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that is expected to reach the 10 billion marks by 2050. Although maximizing food
production may be in its appearance necessary to prepare coping with increasing
food insecurity trends, agribusiness has been criticized as linear and even ineffective
for resolving the chronic nutrition crises that continue affecting large segments of
humanity (Borsari, 2023; Rasmussen et al., 2018). These problems concern most
directly Africa and its people because this is a continent with a high proportion of
land degradation, highly weathered soils and with higher-than-average rates of popu-
lation growth. African agriculture is primarily a subsistence human activity, which
is done by peasant farmers, whose priority is providing food for their own communi-
ties. Therefore, most farming in Africa is intertwined with traditional knowledge and
approaches to agriculture, that are aware about conserving resources because these
are necessary to support local food production (Borsari, 1999). For these reasons,
agroecology, which is a science, a set of practices that rely also on the wisdom of
indigenous knowledges and a social movement (Wezel et al., 2009), is proposed in
this work as the focus of curriculum design and implementation, aimed at fostering an
effective action-driven education about climate change in Africa. Curricula in agroe-
cology are multidisciplinary and can transform the life of all learners thus, becoming
adaptable for various didactic approaches in climate change education (Ebel et al.,
2020).

The purpose of this work consisted in looking at the past to document the cause/s of
the current adoption, or lack of adoption of agroecology in climate change education
in Sierra Leone. Inevitable constraints affected this work, however. These consisted
in the difficulty of locating literature about the topic under study, that referred to
this country. Also, the ten-year civil war of the 1990s, the Ebola virus outbreak of
201415 and the Covid-19 pandemic of 2020, have been tragic events that caused
incalculable losses. However, through this assessment study the author attempted to
shed light on the present status of climate change education in Sierra Leone, which
may assist leaders and stakeholders in this west African nation to move on, toward
a sustainable development.

Sierra Leone as Research Context

Sierra Leone is a west African country of 73.326 km? (Latitude: 7°~10° N. Longi-
tude: 10°-13° W.), adjacent to the Atlantic Ocean and bordering Guinea and Liberia
(Fig. 13.1). Its tropical climate and diverse ecosystems range from savanna to rain-
forests and the country is inhabited by and a varied population of about 7,092,113
according to the census of 2015 (SSL, 2017). The capital city is Freetown, and the
country is administratively organized in five regions, that are further subdivided into
16 districts (Nat. Elect. Commission, 2018). Sierra Leone is a constitutional republic
with a unicameral parliament and a directly elected president who serves a five-year
term for a maximum of two terms.

Agriculture in Sierra Leone is devoted primarily to fulfill the food needs of local
communities. Most Sierra Leonians are engaged directly in agriculture, whose profits
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Fig. 13.1 Location of Sierra Leone in Africa with major cities around the country, including its
capital, Freetown

accounted for 58% of the gross domestic product (GDP) in 2007 (Wren Media,
2007). Although the country is rich in minerals and more natural resources, agri-
culture remains the largest employer with 80% of the population working in this
sector (Konig, 2008). Rice (Oryza sativa L.) is the most important food crop of this
west African nation, and it is disconcerting to learn from a recent simulation study
conducted by van Oort and Zwart (2018), that irrigated rice yields in west Africa
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could soon decrease between 45 and 15%, due to a reduced photosynthetic activity
occurring at higher temperatures, induced by climate change. Hence, the need of
strengthening education to mitigate climate change in Africa is most urgent and its
nexus to food production and security is obvious to anyone who lives, or has lived
in Sierra Leone.

Education in Sierra Leone

Education in Sierra Leone is mandatory and free for all children in government-
sponsored public schools for six years at primary level (students are usually 6—
12 years old), for three additional years in junior secondary education and in senior
secondary schools, for students between 13 and 18 years old (Wang, 2007). A chronic
dearth of schools and adequately prepared teachers made any implementation of
curricula almost impossible especially, during the civil war of 1991, leaving two
thirds of the adult population of the country illiterate (Human Development Report,
2009). This ten-year conflict resulted in the destruction of more than a thousand
primary schools, and despite their reconstruction that led to doubling students’ enroll-
ment between 2001 and 2005 since the end of the war (McDermott & Allen, 2015),
education services in Sierra Leone continue to be affected by a plethora of challenges
(Mai, 2019).

Regarding higher education, Sierra Leone has three universities of which Fourah
Bay College has the longest tradition in teachers’ preparation; it was founded in 1827
in Freetown and is the oldest college in west Africa (Jones-Parry, 2006). Instead,
Njala University, located in Bo District was established as the Njala Agricultural
Experimental Station in 1910 and became a university in 2005 (Njala University
College, 2007), the agricultural school of Sierra Leone. The third and newest one
is the University of Makeni, in the northern province of the country, which was
established in 2005 and was granted university status in August 2009 (University of
Makeni, 2018).

During this 35-year timeframe Sierra Leone has been affected by significant socio-
political catastrophes as the already mentioned civil war and major public health
crises, that have further impoverished the small west-African country and reduced
extremely, education opportunities for its citizens.

Methodology

Sierra Leone is the African country considered in this work because this is where the
author lived and taught agriculture at the St. Joseph Vocational Institute of Lunsar, in
the late 1980s, while assisting this school and nearby communities to achieve better
food security, through some agronomic methods that were inclusive of ecological
principles and practices (Borsari, 1996). Diverse modalities of instruction for the
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proposed curricula are presented and these span from elementary to higher education,
including programs in rural extension for farmers.

The nature of this work was archival and thus, nonexperimental. As suggested
by Patten (2004), through this casual-comparative research, a comprehensive docu-
ment analysis review examined data to understand the dynamics of 35 years (from
1987 to 2022) of education history in Sierra Leone, complemented by field notes
from observations conducted by the author, between 1987 and 1989. According to
Glesne and Peshkin (1992), field notes can be valid qualitative data on reflective
thoughts and interpretations about what is being experienced by researchers. The
documents were identified through the ERIC database, which is the largest search
engine dedicated to literature in education. Keywords like climate change education,
curriculum, Sierra Leone, Africa were employed to retrieve the documents. The
AGRICOLA database instead was employed to gather documents about curricula in
the agricultural sciences, and rice cultivation practices in Sierra Leone, which is the
dominant, cultivated crop. Also, an analysis of the case-study about the system of
rice intensification (SRI) was considered. Creswell and Creswell (2018) pointed out
that case studies are descriptive endeavors focusing on searching solutions to specific
problems that occur in explicit research contexts. Additional advantages of using case
studies relate to the fact that these provide a better context for certain topics to be
studied (Miles, 2015). The SRI case study added more qualitative data that allowed
for a triangulation of the results. This effort attempted to explain farming patterns
in Sierra Leone, while developing new hypotheses and paradigms, supportive of
an employment of agroecology education to assist in mitigating the unpredictable
effects caused by climate change on food production and security.

Observations data were collected between 1987 and 1989 at the St. Joseph Voca-
tional Institute (SJVI) in Lunsar and surrounding areas in the Northern Province
of Sierra Leone to document farming practices. Primary purpose of these notes
(including photos) was to leave an information record about what had been accom-
plished at the SJVI farm, that would have served an adjustment of future teachers
joining the agriculture program at this school.

The seventeen goals for sustainable development (SDGs) launched by the United
Nations in 2015 in pursuit of Agenda 2030, constituted the theoretical underpinnings
of this work.

Significance of the Study

The successes obtained by peasant organizations like ‘La Via Campesina’ in Latin
America have been of great inspiration to design study programs in agroecology, that
rely heavily on the sharing of knowledges (Martinez-Torres & Rosset, 2010), where
this is passed from learner to learner, horizontally, rather than vertically (teacher to
learner only). The experience gained by the author in this small, yet culturally and
ecologically diverse country of west Africa is a microcosm where an initial exposure
to agroecology has begun to expand, making this knowledge employable beyond
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the borders of Sierra Leone. According to Kellaghan and Stufflebean (2003), the
education emphasis of this work could serve to classify this report also as a needs
assessment study that culminated with an articulation of specific recommendations.
Thus, applications of the results emerging from this chapter could become feasible
(with specific adaptations), for an implementation of curricula in climate change
education, in many more African countries.

Results

Document Analysis Review

The literature search conducted with the ERIC database yielded thirty-four docu-
ments, and these served to shed light on the history and the present status of educa-
tion in Sierra Leone. Many challenges have been affecting the education system of
this west African nation. Among these are most significant the long-armed conflict
of the 1990s that besides the tragic loss of human life destroyed most schools and
their already modest infrastructure (Rossini, 2007). Berton (1999) pointed out that
the very limited resources for education in Sierra Leone remain inadequate and that
despite conjunct efforts of missionaries and their organizations these did not fulfill the
schooling needs of the country, especially in remote, rural areas. Poverty, geographic
isolation, and gender inequalities in Africa (Adekunle Adeyeye & Ighorojeh, 2019;
Muhanguzi, 2019) constitute additional barriers to education, and Sierra Leone is
not exempt from these constraints (World Bank, 2020).

Thus, reorganizing the whole education system remains a top priority for Sierra
Leone because for too long learning relied on a rigid, top-down approach that
followed since colonial times, the structure of British education (Berton, 1999).
The latter did not consider an education in agriculture worthy enough to ensure up-
scale mobility in its society even though agriculture in Sierra Leone employs about
two thirds of its labor force (International Trade Administration, 2021). According
to Ebun-Cole (1992), this tendency of dislike for agricultural education muffled an
enthusiasm for inquiry and creativity among many adult learners. On the contrary,
it is well known that in extension education where farmers are the recipients of
instruction, Knowles’ theory of andragogy and its principles (1984) are necessary
aspects to consider, so that an optimal rapport may be established among all parts
engaged in educational encounters. Within this framework, Borsari and his collabo-
rators (2016) found that an exposure of agriculture students to extension education
in rural Panama provided excellent learning opportunities for all students and farmer
participants, when these learners were engaged in hands-on activities and sharing of
their knowledge.

For these reasons, Ebun-Cole (1992) added that a more positive attitude about agri-
culture should be encouraged in Sierra Leone since the years of primary education,
because food production is relevant to the livelihood of a broad majority of people. To
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accomplish this, curricula in teachers’ preparation could consider selected agriculture
topics and offer these in their education study programs. Also, the school garden, farm
and similar open spaces become distinctive environments where education becomes
experiential, ecocentric and potentially effective to educate students about climate
change and remediation strategies to regain planetary health (Borsari & Kunnas,
2023; Borsari & Vidrine, 2022). Too often the school farm, or garden in Sierra
Leone has been used as a labor space to punish delinquent students (Swanson &
Tucker, 1978), instead of becoming an asset for hands-on learning activities where
most curriculum subjects connect to climate change education.

Whether these learning opportunities in agriculture are offered through on-farm
practicum courses, visits, or experiential workshops, the scientific application of
tested agroecological practices could be offered for any level of instruction and thus,
benefit all learners (Table 13.1).

Table 13.1 Selected agroecological practices whose application advantages have been amply

documented

Practice Description Benefits Reference
Agroforestry The practice of including trees in Agronomic, Borsari (2022)
crop or animal production biological Gliessman
agroecosystems Environmental et al.(2023)
Double-digging Technique used to increase soil Agronomic, Jeavons (1982)
method drainage and aeration, while biological
loosening two layers of soil, and
the addition of organic matter
Intercropping Multiple cropping practice Agronomic Borsari and
involving growing two, or more Vidrine (2000)
crops in proximity Gliessman
et al.(2023)
Cover cropping Plants that are grown to cover the | Agronomic Borsari and
soil rather than for the purpose of Vidrine (2000)
being harvested Gliessman
et al.(2023)
Compost Organic matter that has been Agronomic, Borsari and
decomposed and recycled as a environmental Vidrine (2000)
fertilizer, or soil amendment Minnich and
Hunt (1979)
Biochar Charcoal produced from plant Agronomic, Agegnehu et al.,
biomass and stored in the soil to biological (2017)
sequester carbon dioxide from the | Environmental
atmosphere
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Field Observations

Study programs as the one in agriculture at SJVI have a duration of 3 academic
years and these have been attracting students from every region of the country, for
the last 37 years (Fig. 13.2). The vocational emphasis of the curriculum is equally
split between morning classroom instruction time (50%) and afternoon work in the
20 ha. farm of SJVI (50%), under the guidance of three agriculture teachers, in
collaboration with the farm manager. The food grown at the farm was used to offer
lunch at a nominal cost to all students at SJVI (about 200) and teachers (15-18
employees).

Major, staple cultivated crops were rice, palm-oil (Elaeis guineensis Jacq.), sweet
potato (Ipomoea batatas L.), cassava (Manihot esculenta). However, a broad diversity
of vegetable species was cultivated also (from beans to onions, eggplants, peppers,
tomatoes) and fruits, to expose students to these foods thus, aiming at improving/
diversifying their daily nutrition. Although the student population at SJVI was male
only, a higher number of women has always been observed working the fields, in all
thirty farms that were visited by the author in Sierra Leone, between 1987 and 1989.

In 1988 an alley cropping system was established on a sloping field (1.5 ha)
at the SJVI farm that demonstrated an agroforestry approach to soil conservation
and fertility management, with rows of the nitrogen-fixing tree Leucaena leuco-
cephala (Borsari, 1996). This effort was also a tangible pedagogical approach to
educate students in climate change abatement through carbon sequestration by trees

Fig. 13.2 The author and some of his second-year students’ cohort at the SJVI farm (November
1987)
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and an enhancement of biodiversity that was achieved with an intercropping of
vegetable species between the tree rows. Another notable achievement in the same
year consisted in the establishment of a first agriculture cooperative in the village of
Worebana (between Lunsar and Makeni), with five graduates who had been granted
permission to farm rice on a 25 ha. boliland (seasonal swamp), by the local commu-
nity council and chief. This effort aimed at strengthening the idea of cooperation
in agriculture that would have employed more SJVI students from other programs
(e.g.: masonry, metalwork, carpentry). The expectation consisted in establishing a
thriving local economy thus, demonstrating sustainable development in a small rural,
community of the Northern Province.

The Case of Rice Intensification (SRI) in Sierra Leone

Rice is a keystone staple crop in Sierra Leone, with 85% of farmers growing it during
the rainy season, to fulfill an annual consumption demand of about 76 kg per person
(International Trade Administration, 2021). Therefore, a special emphasis was given
to this iconic plant species in this study, for the role that rice plays in the sustenance
of the country’s food system and overall economy.

According to Yamah (2002), SRI is an agroecological rice production system
because it utilizes efficiently land and water resources of inland valley swamps, while
needing less seed to achieve outstanding yields. Generous applications of organic
matter in the form of compost, or manure, constitute the ecological, on-farm input,
which supports the crop’s nutritional needs and health (Toungos, 2018).

According to a World Bank report (2014), 10,865 farmers in Sierra Leone adopted
the introduced cultivation approach, demonstrating the feasibility of scaling up the
System of Rice Intensification in west Africa, through an agroecological method.
However, during the 2015 Ebola crisis SRI promotion efforts had to be interrupted to
give priority to local and national efforts of controlling the propagation of the deadly
virus. More recently, due to an increased isolation caused by the Covid-19 pandemic,
labor demands of local food production rose, slowing economic growth in the farming
sector of Sierra Leone. For 2022, as the effects of the post-COVID-19 pandemic atten-
uate, it is predicted that inflation will go back to 10.5% due to recovery difficulties
affecting the domestic food production system (World Bank, 2020). Despite this
major public health disaster, an evaluation of SRI in Sierra Leone substantiated that
this intensification approach was economically viable, producing rice yields that
were three times (6.2 t/ha) higher than the average yield (2.0 t/ha), obtained with
conventional farming practices (Harding et al., 2017). Videos of SRI in Sierra Leone
are available from the SRI-Rice channel Africa playlist (https://www.youtube.com/
watch?v=_vwuDGPtIKw&list=PL.452A22F2821BB152). These include a video of
Gerald Aruna’s work with SRI in Mendesora village and chief Pa Foday Kanu,
who was presented the Annual Chairperson’s Award in 2019, for his leadership in
implementing SRI cultivation practices in this community.


https://www.youtube.com/watch%3Fv%3D_vwuDGPtlKw%26list%3DPL452A22F2821BB152
https://www.youtube.com/watch%3Fv%3D_vwuDGPtlKw%26list%3DPL452A22F2821BB152
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Discussion: Climate Change Education Begins
with Agroecology Education

Climate change has negative impacts on food production systems with potential to
jeopardize livelihoods and quality of life, especially in Africa. To address these chal-
lenges, there is an urgent need of transformational change in education to occur, as
Borsari and Mora (2020) presented to fulfill the requirements of sustainable devel-
opment goal (SDG 4), of the United Nations’ Agenda 2030. The needed reform
in education should consider establishing stronger connections to food production
systems across curricula, to enhance public awareness about foods and agriculture,
including implications for climate change adaptations (Borsari et al., 2014). The need
for improving connectivity between education and food production was substantiated
through a recent report by Leippert and team (2020), which was inspired by the idea
that transformation in agriculture will only happen through a coordinated strategy
among all stakeholder levels and thus, engage the broadest set of agencies like FAO,
research institutes (FIBL, Biodiversity, ISRA) and community supported organiza-
tions. Initial attempts of combining evidence from a broad range of backgrounds
and perspectives have been showing that agroecology can be an excellent global
approach to farming, including Africa (IPES-Food, 2016). However, there is still a
missing link in this emerging paradigm, and this consists in connecting solidly to
every institution of education and make persuasive the case to all teachers that agroe-
cology could become a keystone feature of every curriculum to improve nutrition,
environmental education and quality of life. This will be the necessary, additional
step to maximize awareness in support of climate change education across societal
strata in Sierra Leone (Fig. 13.3).

Food production and security remain relevant and very personal for most people
in Sierra Leone thus, an inclusion of agroecology in all curricula can make a pivotal
contribution to spur interest and actions in climate change mitigation (Borsari, 2012).
Experiences in urban gardening that include agroecological practices have been
developed with success in many African cities and engaged mainly the participation

AGROECOLOGY
Climate Change
Primary Sejcl:,n'ig; Secondary Colleges Education for
hool v School ) .
= School Universities Sustainable

Development
in Sierra Leone

Fig. 13.3 An inclusion of agroecology in every curriculum in Sierra Leone fosters climate change
awareness and sustainable development
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of women (Prainet al., 2010), indicating the importance of resolving inequalities,
while expanding education opportunities across genders. Finally, even the smallest
garden space on a primary school compound has potential to inspire children (under
the guidance of well prepared and dedicated teachers), to understand the ecological
role of plant communities in sequestering carbon from the atmosphere into the soil
(Borsari & Vidrine, 2022), while yielding nutritious food.

Conclusion and Recommendations

The impacts of climate change are an undeniable reality that demands imme-
diate attention for preserving ecosystems and human communities, from regional
to planetary levels, to impede uncontrollable escalations of bad weather patterns
and irreparable consequences to the biosphere (IPCC, 2022). Adapting to climate
change in view of the 2030 Agenda for Sustainable Development provides a guiding
framework for stabilizing the climate phenomenon before this may spiral out of
control. Education can contribute significantly to mitigate climate change when
learning veers toward ecocentrism (Borsari, 2012), while becoming accessible to
every citizen. A focus on women’s education is of paramount importance because
these continue playing a remarkable role at every level of the African food system,
from production to preparation (Gnisci, 2016). Therefore, women have potential
when adequately educated, to ensure securing food for their families and communi-
ties while enhancing resiliency, despite uncertainties and traumas inflicted by climate
change events (Muhanguzi, 2019). In Sierra Leone women have already been engaged
in adopting the knowledge and technology of the SRI cultivation method in compa-
rable numbers to those of their male counterparts (Aruna, 2013), through extension
education that preceded the spreading of Covid-19. The feasibility of SRI cultivation
in Sierra Leone proves to be an effective agroecological practice that could become
employable in climate change education and curricula to more countries in Africa.

From this research a holistic model has been conceived to demonstrate the nexus
between agroecology curricula and climate change education (Fig. 13.4).

The interdisciplinary and systemic nature of agroecology is key for a true, trans-
formational pursuit of sustainability in agriculture and education at the same time.
Paradoxically, these traits can be also the challenges for each other, unless multi-
disciplinary research, policy revisions and periodic assessments that are aimed at
maintaining these two concepts in balance are conducted.

Climate change education is intertwined to curricula in agroecology, and both
serve as foundation items for every other study, or extension program. This biuni-
vocal relationship between the two central constructs of the model is regulated by four
education factors: education reform, instruction, evaluation and teacher preparation.
A reform of education is the necessary process within this adaptive model (Borsari &
Mora, 2020). This will gear instruction toward agroecology, while ensuring quality
teachers’ preparation, including efforts of implementing climate change education in
curricula. Periodic evaluations are aimed at adapting, or creating specific curricula
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Fig. 13.4 Holistic model for
a climate change education
thropgh an employment of T
curricula in agroecology . Preparation

Climate Change
Education

Education
Reform

Curriculain
Agroecology

in climate change with agroecology as a focus. The proposed model also shows
four external forces that regulate the equilibrium between curricula in agroecology
and climate change education. Ecological context refers to the knowledge of biotic
assets, abiotic factors, and resources (including indigenous knowledge) of growing,
or collecting food from the wilderness, in specific agroecosystems, or environ-
ments. Thus, a commitment to agrobiodiversity conservation becomes an indicator
of paramount importance when considering any ecological context for food produc-
tion purposes (Borsari, 2022) because agrobiodiversity will make any environment
most resilient to disturbances, caused by unexpected weather events. The fourth force
is action intended as hands-on, restoration works and implications for human and
planetary health, that teachers can employ to optimize instruction and learning about
climate change (Borsari & Vidrine, 2022). Therefore, the motivation, dedication and
preparedness of teachers are keystone attributes to enhance the benefits provided by
the model. However, preparing teachers in Sierra Leone remains a very challenging
endeavor that continues to be affected by multiple and complex factors thus requiring
monetary support from international agencies and commitment from local leaders
and stakeholders (World Bank, 2007). These strategies are pivotal to transform educa-
tion in Sierra Leone and, according to Wright (2018), these conjunct efforts should
yield significant improvements in favor of an equitable, transformative, education in
this west African country.
In sum, feasible recommendations that emerged from this work consist in:

® Recognizing that the knowledge base of fostering agroecology to build ecosys-
tems’ resilience is employable as a viable climate change adaptation strategy,
whose application is feasible and much needed for education purposes, at every
level of instruction.
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e Expanding education opportunities for girls and women in Sierra Leone and
worldwide because they are primary food growers, caregivers, and thoughtful
stewards of ecosystems (World Bank, 2020).

e Amplifying the scaling-up of agroecology needs on the success achieved already
with the SRI method, to be addressed through an improved access to knowledge
and understanding of systemic approaches that should be fostered across multiple
sectors of local economies, stakeholders, and scales.

¢ Investing most generously in schoolteachers’ preparation with agroecology as
a priority need for their training, so that they may become effective leaders to
enhance an education for climate change in Sierra Leone.

Further comparative research on the multidimensional effects of agroecology
is needed, in conjunction with evaluation studies that will substantiate further the
validity of the suggested educational approaches here proposed.
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Abstract Climate change is associated with food and nutrition insecurity, with the
potential to further exacerbate water, health, and energy insecurity. The education
of farmers is crucial for measures beyond food security. Farmers need education
to remain abreast of technological innovations that affect agricultural operations.
However, farmers encounter unique obstacles and must receive education and training
to be successful. In this chapter we examine the impact of indigenizing climate
change education on the perceptions of small holder farmers in the humid tropical
agroecologies of Cameroon, whose forests are vital to climate change mitigation in
the Congo basin. Farmers were studied together with their households in southern
regions of Cameroon. The field study shows positive perception about a changing
climate, and that farming households are employing coping and adaptive measures
based on local and indigenous knowledge. Farmers diversify and reduce risk with
off-farm income in the face of climate-related challenges. As a means of bolstering
resilience and mitigating vulnerability, farmers are incorporating native tree species
into agroforestry. The findings are critical for shaping climate change policy on
awareness-building, education, and training for effective adaptation.
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Introduction

Climate is a natural amenity with significant global impact in the modern economy
(Arora-Jonsson & Gurung, 2023; Halsnes & Kergard, 2023; Mbeva et al., 2023).
In several national and international forums, policy directives concerning climate
change education for adaptation and mitigation are therefore emerging. As a result,
educational actors are in a prime position to reprioritize the role of training for
effective use of natural resources, including the climate as a global good and to
continue expanding their capacities in this area. According to estimates from Sharaky
(2014), Lebert (2015), and Tumushabe (2018), 30% of the world’s recognized mineral
reserves are located in the continent of Africa. Despite this abundance and the promise
of a sustainable future, the negative consequences of climate change pose a danger
to some of the advancements being made in the continent’s pursuit of the SDGs
(Ogwu, 2019; Tumushabe, 2018). Studies recommend education as a critical tool for
altering people’s attitudes and encouraging positive behavioral behaviors to adapt
to climate change consequences and lessen global warming as the climate crisis
develops (Simpson etal., 2021; Lehtonen et al., 2019; Cordero et al., 2020; Anderson,
2012). In order to achieve a long-term solution, numerous countries, particularly in
the industrialized world, are including education (Lehtonen et al., 2019).

Contrarily, it might be argued that nothing is being done to address environmental
challenges through its educational institutions, despite the fact that Africa has been
establishing policies for sustainability (Franco et al., 2019; Ochieng & Koske, 2013).
The practices, perceptions, and potential for climate change education in Africa must
therefore be recorded (Anderson, 2012). Building the capacity of the present and
future generations to solve what has been deemed the most serious global issue
requires incorporating the topic of climate change throughout formal and informal
sectors of education (Molthan-Hill et al., 2021; Cordero et al., 2020; Lehtonen et al.,
2019). According to Feinstein and Mach (2020), the distinct and profound impact of
education is found in its ability to provide adaptive learning support, encompassing
curricular, pedagogical, and technical resources. These resources equip people with
the necessary skills for intricate adaptive decision-making and aid in reinforcing their
learning while engaged in practical tasks.

However, the inadequacies in educational frameworks designed to support a future
that is climate resilient can also be revealed by gaining insight into current practices
and perceptions in Africa in relation to climate change (Simpson et al., 2021). The
indigenization of education to address the issue of climate change may also be a
crucial tactic. This opens up discussion about opportunities and potential directions
for climate change education. To address SDG13 and target 3, which emphasize the
need to “improve education, awareness-raising and human and institutional capacity
on climate change mitigation, adaptation, impact reduction, and early warning,”
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policymakers, governments, and other stakeholders must develop pathways and put
into practice effective strategies.

Most farmers believe that supernatural forces are causing climate change (Salite,
2019; Haluza-DeLay, 2014). According to Alotaibi et al. (2020), climate change
poses a serious danger to agricultural production, food security, and the manage-
ment of natural resources. For effective climate change adaptation and food secu-
rity, smallholder farmers’ opinions of conservation agriculture are crucial (Huffman,
2001; Nyanga et al., 2011). For instance, Nyanga et al. (2011) note that actors
involved in promoting conservation agriculture have frequently overlooked small-
holder farmers’ perceptions of climate change and conservation agriculture as an
adaptation strategy and that adoption of conservation agriculture was significantly
correlated with perceptions regarding floods and droughts. Education and science-
based communication can both address this (Huffman, 2001). Huffman (2001)
presents a summary of the key contributions and effects of education in agriculture.

“Science-based climate information is the foundation of resilience building, a
cornerstone of climate change adaptation, as well as an oasis for sustainable liveli-
hoods for achieving the goals of the Africa Agenda 2063 for development,” says the
African Union Commission’s Commissioner for Rural Economy and Agriculture
(African Union, 2015, p. 1). The scarcity of accurate and timely climate information
is a contributing factor to Africa’s low adoption and usage of climate information
services in development planning and practice. In order to enhance adoption rates,
conservation agriculture programs should, according to Nyanga et al. (2011), not
only concentrate on technical solutions but also take into account social factors
like perceptions, which are crucial to conservation agriculture. It is crucial to include
climate change communication in order to encourage the interchange of climatic data
that can help smallholder farmers relate to conservation agriculture as an adaptation
approach.

There are historic reports that indict the lack of capacity for African agriculture to
play its quintessential role for the economy (Holmén & Hyden, 2011; Voortman et al.,
2003; Wiggins, 2014). While agriculture is important for food security, raw material
supply, income and job creation opportunities, the overreliance of developing country
and African tropical agriculture on rain and direct external climatic factors exposes
the sector to weather variability and climate change. Coupled with challenges to
access information and inadequate training, overreliance on very simple technologies
and an ineffective institutional framework particularly the extension service impedes
the capacity of the agricultural sector from responding, coping, and adapting to
climate variability and change. Ample reports on the dearth of educational capacity
in a continent where farming has been left to rural vulnerable masses, makes it
problematic for an important sector as agriculture to fulfil its mandate for households,
communities, region, and continent. According to Kydd et al. (2004, p. 1) “there is
widespread concern at continuing and deepening poverty and food insecurity in sub-
Saharan Africa and the lack of broad-based economic growth....Policy needs to focus
more on agriculture, and recognize and address the diversity of institutional, trade,
technological and governance challenges to poverty-reducing growth in Africa.”
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With these challenges omnipresent, the survival of local peoples and indigenous
communities (IPLCs) hinges on digging deep into their inherent capabilities acquired
locally over the years. In fact, increasing evidence suggests that indigenous knowl-
edge (IK) plays a crucial role in adapting to climate change (Naess, 2013; Nyong
et al., 2007; Reyes-Garcia et al., 2024). The collection of studies reviewed in Nyadzi
etal. (2021), Mbah et al. (2021) and Petzold et al. (2020) indicate that the indigenous
knowledge acquired through long-term and careful observation is highly effective in
mitigating climate change. It is demonstrated that indigenous practices for land and
resource management not only enhance biodiversity, surpassing even the outcomes
of protected areas, but also aid in curbing deforestation, carbon emissions, and the
occurrence of wildfires. Where IPLCs have limited access to weather data, whether
farmers, fishers, herders, or hunters, they have traditionally relied on natural signs,
such as the first rainfall, the growth of specific plants, or the arrival of certain bird
species, to determine the appropriate timing for activities such as planting, harvesting,
or other tasks. However, as a result of climate change, numerous biological patterns
have undergone significant alterations.

In our case-study in Cameroon’s Southwest and Littoral regions, IK has been
developed over many generations via routine daily activities and an intimate knowl-
edge of the surrounding ecosystems. Indigenous education that integrates a wealth
of traditional knowledge which forms the basis of indigenous peoples’ identities,
cultural heritage, civilizations, livelihoods, and coping mechanisms across many
generations will be crucial in solving the climate change crisis. This strategy is
appealing because it centres adaptation strategies on indigenous knowledge. Insofar
as farmers are familiar with such methods, it facilitates their transfer to contempo-
rary methods produced through formal education-based training. It could be possible
that successful indigenous techniques are taken up by non-IPLCs in an attempt to
gain from some perceived benefits. The transfer of such knowledge could be done
formally by education institutions and training centres, properly packaged in climate
change education by public or private agricultural extension services.

The principal research question we thus seek to address is what role does indige-
nous education play in climate change perception and management? We explore
this question by examining the relationship between education and the adoption of
measures to adapt to perceived climate change by households in rural Cameroon
whose primary occupation is agriculture. The hypothesis is that famers’ educational
status significantly explains their farm returns following adoption and uptake of
autonomous measures to adapt to a changing climate. Some previous expositions
have delved into the issue and established both correlation and causality on the effects
of education and climate change adaptation (Asare-Nuamah et al., 2022; Sibanda &
Manik, 2022; Paltasingh & Goyari, 2018; Ochieng & Koske, 2013; Anderson, 2012;
Nyanga et al., 2011). Climate change education, according to Anderson (2012), is
likely to be more effective. Also, formally preparing the future generation of people
who will have to deal with climate concerns is achieved through indigenous climate
change education. Because of this, it has the dual benefit of formally assisting both
the present and coming generations in adjusting to climate change. With five distinct
ecological zones and a range of meteorological conditions, Cameroon serves as
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an essential test bed for the phenomenon of climate change. Cameroon is a desir-
able location for this kind of project since its geography is indicative of the many
circumstances seen throughout the continent of Africa.

To properly address the context of this chapter, we present the remainder of the
key information in four sections. These include the theoretical nexus of education and
adoption of climate change adaptation options, then the methodology of the empirical
research, the field observations with hypothesis testing and our concluding comments
complete with suggestions to enhance the capacity of indigenising education to
promote climate change education.

Theoretical Nexus: Education, Adoption and Climate
Change Adaptation

Agriculture and Climate Change Adaptation

Agriculture’s inherent biophysical relationship with climate puts the sector in the
frontline to bear the brunt of climate change. The reliance of society’s survival for
food and by-products makes the agricultural sector an important conduit for national
and international development. This means that changes in global climate patterns
is a development related emergency requiring commensurate response guided by
empirical analysis that untangles the key components.

The nature of climate change, however, will define the micro and macro-level
actions required for response. By characterisation, climate change is the change
in global or regional climate patterns, attributed largely to the increased levels of
atmospheric carbon dioxide produced by the use of fossil fuels.! Clearing land and
forests especially for agriculture, also releases carbon dioxide. As emissions continue
to rise, the Earth is now warmer (IPCC, 2021). The consequences of climate change
now include, among others, intense droughts, water scarcity, severe fires, rising sea
levels, flooding, melting polar ice, catastrophic storms, and declining biodiversity.
In addition, climate change affects health, food supply, housing, safety and work.

The unfolding change in climate requires not only climate change adaptation;
responding to climate change involves a two-pronged approach: (a) reducing emis-
sions of and stabilizing the levels of heat-trapping greenhouse gases in the atmo-
sphere (“mitigation”); and (b) adapting to the unfolding climate change. Mitigation—
reducing climate change—involves reducing the flow of heat-trapping greenhouse
gases into the atmosphere, either by reducing sources of these gases (for example, the

! Climate change refers to long-term shifts in temperatures and weather patterns. These shifts may
be natural, such as through variations in the solar cycle. But since the 1800s, human activities have
been the main driver of climate change, primarily due to burning fossil fuels like coal, oil and gas.
Burning fossil fuels generates greenhouse gas emissions that act like a blanket wrapped around the
Earth, trapping the sun’s heat and raising temperatures. Examples of greenhouse gas emissions that
are causing climate change include carbon dioxide and methane.
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burning of fossil fuels for electricity, heat, or transport) or enhancing the “sinks” that
accumulate and store these gases (such as the oceans, forests, and soil).> Adaptation
(adapting to life in a changing climate) involves adjusting to actual or expected future
climate. The goal is to reduce our risks from the harmful effects of climate change
(like sea-level rise, more intense extreme weather events, or food insecurity). It also
includes making the most of any potential beneficial opportunities associated with
climate change (for example, longer growing seasons or increased yields in some
regions).

Reviews have shown that throughout history, people and societies have adjusted
to and coped with changes in climate and extremes with varying degrees of success
(Berrang-Ford etal.,2015; McNamara & Buggy, 2017; Owen, 2020). Climate change
(drought in particular) has been at least partly responsible for the rise and fall of
civilizations. Adapting to climate consequences protects people, homes, businesses,
livelihoods, infrastructure, and natural ecosystems. It covers current impacts and
those likely in the future. There is ample evidence that humans have been adapting
to their environments throughout history by developing practices, cultures and liveli-
hoods suited to local conditions as well behavioural shifts such as individuals using
less water, farmers planting different crops and more households and businesses
buying flood insurance.’ However, adaptation is required everywhere, but must be
prioritized for the most vulnerable people with the fewest resources to cope with
climate hazards (Filho et al., 2022; Schlingmann et al., 2021).

Indigenizing Education for Climate Action

One form of empowering societies is indigenizing education for climate action.
It is well established that education has a crucial role in tackling the problem of
climate change. Climate change education facilitates comprehension and resolution
of the consequences of the climate issue, equipping individuals with the informa-
tion, abilities, principles, and mind-sets necessary to actively contribute to transfor-
mative actions. Furthermore, education has the potential to foster a shift in indi-
viduals’ attitudes and behaviour, while also equipping them with the necessary
knowledge to make well-informed choices (Feola et al., 2015; Masud et al., 2016).
According to Feinstein and Mach (2020), education supports climate change adap-
tation through three distinct but overlapping pathways, each offering concrete policy
options: education infrastructure, general education, and adaptation learning support.

2 The goal of mitigation is to avoid significant human interference with Earth’s climate, stabilize
greenhouse gas levels in a timeframe sufficient to allow ecosystems to adapt naturally to climate
change, ensure that food production is not threatened, and to enable economic development to
proceed in a sustainable manner.

3 Adaptation measures may be planned in advance or put in place spontaneously in response to a
local pressure. They include large-scale infrastructure changes—such as building defences to protect
against sea-level rise or improving the quality of road surfaces to withstand hotter temperatures.
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Education can be a powerful tool in enabling effective adaptation to climate change
(Bangay & Blum, 2010; Frankenberg et al., 2013; Lutz et al., 2014; UNICEEF, 2012).
Feinstein and Mach (2020) delineate three distinct yet intersecting policy appli-
cations. Firstly, safeguarding and implementing educational infrastructure, encom-
passing the social and material resources that uphold education, can aid in reducing
susceptibility and fostering adaptability. Secondly, enhancing overall education,
as evaluated through reading proficiency, school attendance, and overall academic
performance, can enhance the ability to adapt. Lastly, the implementation of research-
based adaptation learning assistance can expedite social and policy change by prior-
itizing the acquisition of knowledge prior to and throughout the process of making
adaptive decisions. Overall, investments in education can significantly contribute
to the formation of climate resilience and the promotion of climate mitigation
and adaptation. Climate change education enhances individuals’ understanding of
climate hazards and provides them with increased resources and strategies to miti-
gate these hazards and cope with associated disruptions. Furthermore, integrating
climate education into mainstream schooling will have a transformative impact on
people’s attitudes and actions towards climate change. This will also contribute to
the promotion of enhanced readiness and adaptability to climate-induced disruptions
across entire populations.

The global architecture acknowledges the significance of education and training
in tackling climate change. For instance, the Kyoto Protocol, the Paris Agreement
of the United Nations Framework Convention on Climate Change (UNFCCC) and
the related agenda (United Nations, 1992, 2015) urge governments to provide educa-
tion, empowerment, and engagement to all stakeholders and significant groups about
climate change policies and activities. The UNFCCC mandates Parties of the Conven-
tion to conduct educational and public awareness initiatives about climate change.
Additionally, they are required to facilitate public involvement in programs and
provide access to information on the subject. By doing this, they will effectively
communicate and improve awareness and ability to develop innovative strategies for
adapting to climate change.

The education materials could comprise of local and indigenous knowledge from
IPLCs who have long observed climatic and environmental changes and devised
adaptive strategies. Filho et al. (2023) documents communities across the global
south that use Indigenous and Local Knowledge (ILK) to predict weather events and
climate hazards, as well as ILK for adaptation as IPLCs experience severe impacts
of the climate crisis. An important approach of education is thus by learning from
IPLCs and attempting to transfer that knowledge to non-indigenous communities, as
well as integrating these efforts into policy frameworks. IPLCs, nonetheless, continue
to remain susceptible against the negative effects of climate change since they depend
on nature for their existence and economic sustenance.

Broadly, indigenization or naturalizing ILK systems and making them evident
to transform spaces, places involves bringing IK and its approaches together with
Western knowledge systems. Indigenization is seen as a collaborative process of
naturalizing indigenous intent, interactions, and processes and making them evident
to transform spaces, places, and hearts (Louie et al., 2017; Samek, 2021). In the
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context of climate change, indigenization benefits not only indigenous community
members but seeks relevant programs and support services, as well as fundamental
shiftin the ways that institutions function (Cameron et al., 2021; Johnson et al., 2022).
Through indigenous perspectives, values, and cultural understandings in policies and
daily practices, IK can serve as conduit for adaptation and mitigation of climate
change.

Whether indigenous or not, however, some have argued that climate change should
be included in all school curricula and should play a central role in updated Nationally
Determined Contributions (NDCs). In other words, compulsory climate education
is needed. Countries like Mexico have included compulsory environmental educa-
tion in its constitution as an initial measure in a holistic strategy, recognizing that
significant changes can only be accomplished via the acquisition of information,
consciousness, and collaborative efforts (Juarez, 2014; Mendoza-Zuany, 2019). Envi-
ronmental education is thus a crucial means of achieving Sustainable Development
Goals, serving as a vital instrument in combating the climate catastrophe and fostering
a significant cultural shift towards ensuring the long-term viability of our planet
(Acosta Castellanos & Queiruga-Dios, 2022; Agbedahin, 2019; Bonnett, 2018).

Hosen et al. (2020) aptly conceptualised the place of traditional ecological knowl-
edge (TEK) as key component for adaptation to climate change, whereby ILK
produced based on detailed observation of local ecosystems are generated and trans-
mitted over many centuries (Fig. 14.1). Indigenous people conduct a careful obser-
vation of exogenously driven elements to direct their subsistence activities across
time and space, including agriculture, hunting, fishing, and gathering. The feasibility
of their actions and success embodies the TEK components, resilience theory and
socio-ecological frameworks to explore communities’ adaptation to climate change
in coupled socio-ecological systems. Their framework identifies categories as (1)
local knowledge of the environment, (2) land and resource management, (3) social
networks and institutions and (4) worldview and belief systems. The model surmises
that TEK is the root of resilience or the pillar of their capacity to adapt to envi-
ronmental change and uncertainties based on an in-depth understanding of their
environment.

Education and Innovation Diffusion Models for Climate
Change Adaptation

How proven ILK and TEK are taken up by other sectors of the economy will depend
the innovative capacity of adopters. Education can facilitate this capacity. While it
is important for climate change education, education in general is the foundation of
human capital development and remains important in classical theory of production
(Becker, 2009; Hanushek & Woessmann, 2023; WoBmann, 2003). Education which
births knowledge is important for innovation and technological development and
it is required to push outwards the development frontier. The path through which
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Fig. 14.1 Traditional ecological knowledge as key component for adaptation to climate change
(Hosen et al., 2020)

education pushes the production frontier passes through technological innovation
(Lin, 1991). Innovation whether related to new idea, process, or product is thus
critical advancing production outcomes.*

However, innovation must be accepted and then adopted, for it to play an impor-
tant role in the production process. Straub (2009) describes adoption as when an
individual integrates a new innovation into their life and diffusion as “the collec-
tive adoption process over time.” Straub (2009) then notes that adoption-diffusion
theories, “refer to the process involving the spread of a new idea over time.” Based
on this, there may be three innovation theories that may define the role of climate
change education awareness and adoption of adaptation measures; these are the
Rogers’ Innovation Diffusion Theory, Hall’s Concerns-Based Adoption Model, and
the Technology Acceptance Model. The mechanics of these three models suggest that
technology adoption is a complex, inherently social, developmental process; indi-
viduals construct unique yet malleable perceptions of technology that influence their
adoption decisions. In other words, successfully facilitating technology adoption
must address cognitive, emotional, and contextual concerns.

Recent empirical accounts of innovation diffusion abound (e.g. Asare-Nuamah
et al., 2022; Ayisi et al., 2022). For instance, Asare-Nuamah et al (2022) examined
the adoption of innovations in mango production, which is susceptible to climate
change risk and showed that mango farmers associated post-harvest losses, frequent
droughts, rising temperature, declining rainfall, and pests and diseases to climate
change. Their results further reveal that farmers’ adoption of innovation is largely

4 The first systematic effort by an economist to analyse the process of innovation was undertaken
by Joseph Schumpeter in the first half of the twentieth century (Godin, 2017), where he identified
three stages of the process: invention, innovation and diffusion. For Schumpeter, invention is the
first demonstration of an idea; innovation is the first commercial application of an invention in the
market; and diffusion is the spreading of the technology or process throughout the market (Godin,
2012).
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determined by their contextual and compositional demographic characteristics such
as age, education, size of plantation and years of farming experience. The influence
of socioeconomic factors to promote the acceptance of adaptive technologies has
been the preoccupation of Davis (1989) in proposing the Technology Acceptance
Model (TAM). The TAM asserts that it is in fact a potential adopter’s attitude and
expectations of the innovation that affects the chances for its adoption. Davis believed
that ease of use has a direct impact on perceived usefulness as, the easier an adopter
perceives an innovation to be able to use, the greater chance they will use it and
experience higher productivity thus proving to be useful to the adopter (Davis, 1989).

A top-down approach to promote ILK and TEK is increasingly promoted by some
government agencies seeking to respect global climate change adaptation mandates.
These efforts, no matter the debate on their reliability, are within the realm of Hall
(1979) Concerns-Based Adoption Model (CBAM) which stemmed from the need for
a model to address the traditional top-down approach to change. CBAM approaches
innovation adoption from the perspective of those impacted by the adoption of the
innovation and also charged with implementing the subsequent change. The idea is
that by addressing the concerns during the adoption process, the challenges experi-
enced during the change process will be lessened. Extant studies of climate change
have looked at the implementation of change (Alotaibi et al., 2020; Choi, 2009).
According to Choi (2009) the following are major issues that should be considered
for efficient and effective technology transfer: conceptions of technology, techno-
logical activity and transfer, communication channels, factors affecting transfer, and
models of transfer.

Overall, while indigenous knowledge offers invaluable insights for how to
approach climate change, its uptake and dissemination remains a challenge. Scien-
tists, governments, and communities are increasingly recognizing that taking action
to adapt to climate change is urgent and an increasing number of people are looking
to indigenous knowledge for insight. Gaps therefore exist on the experiences of
different communities attempting to exploit the potential of disseminating ILK and
TEK using modern education practices. This chapter thus attempts to fill this gap by
studying the relationship between education and the adoption of measures to adapt
to perceived climate change by households in rural Cameroon.

Materials and Method

Ethical Clearance

Mindful that Research Integrity embodies a range of good research practice and
conduct which can include intellectual honesty, accuracy, fairness, intellectual prop-
erty, and protection of human and animal subjects involved in the conduct of research,
we sought ethical clearance for this research. We applied both to the Ethics Commis-
sion of the Ministry of Scientific Research and the University of Buea Ethics
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Committee (UBEC) for approval. At the time of commencement of the research,
the UBEC granted Ethical waiver. During the field research, the survey manager
presented the research permit to respective region, district and village leaders. In
addition, we sought verbal agreement from all respondents prior to the interviews
to guarantee their willingness to participate. To protect confidentiality, respondents’
names and personal information are kept anonymous.

Research Location

This research is undertaken in the Southwest and Littoral Regions of Cameroon,
which are in the humid rainforest ecological regions of the country. These admin-
istrative regions are made up of Divisions and sub-Divisions (Fig. 14.2). Two Divi-
sions are simply randomly selected and farming communities further sampled for
the study. In the South west region, Fako Division was selected and studied. In the
Littoral region, we studied the Moungo Division. Fako Division lies westwards of
the region spreading from Muyuka on the east to Limbe on the west, and Tiko on
the South, while bounded by the Atlantic Ocean and the Mount Cameroon range on
its northern flank. The Moungo Division spans 3,947 km? between latitude 4.15° to
4.95° north of the equator and longitude 9.8° and 10.65° east of the prime meridian.
It is bordered north westward and south eastward by the Nkam and Sanaga maritime
Divisions, respectively. While the Wouri river forms a natural border to the northeast
and the Atlantic Ocean to the southwest, providing access to the coast. The Moungo
is composed of the municipalities of Mbanga, Njombe, Loum, Manjo, Souza with
the capital being Nkongsamba while Fako is split into Limbe, Tiko, Muea, Mile 16
and the regional capital Buea.

Both Divisions are characterised by a diverse geography which displays coastal
plains, river valleys, hills, and mountain and dotted a display of rivers, streams,
springs, and swamps. The coastal plains and fertile river valleys support the culti-
vation of crops such as cocoa, coffee, palm oil, rubber, plantains, bananas, maize,
and cassava. Traditionally, the interplay has encouraged the development of agricul-
tural activities and settlement of diverse ethnicities within these areas. According to
Beckline et al. (2022), Fako Division is home to 400,000 inhabitants, 70% of whom
depend on agriculture either directly or indirectly for their livelihood. They partici-
pate by either selling their labour to large scale farmers and agricultural companies
like the Cameroon Tea Estate and Cameroon Development Corporation or engaging
in subsistence production of a variety of crops including vegetables, cereals, plan-
tain, oil palm, root, and tubers. The case is not any different in the Moungo. More
than 452,722 people live in this area and the local community is either gainfully
employed in individual or agricultural firms like Plantation du Haut Penja (PHP) or
self-employed in family holdings of less than 2 ha producing spices, fruits vegetables,
banana, cocoa, coffee, and tubers. The availability of road infrastructure and the prox-
imity of these areas to urban centers like Douala further enhanced the development
of commercial agricultural activities. This region account for a bulk of agricultural
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Fig. 14.2 Map of Cameroon showing study areas

exports and is critical for national food security, national unemployment reduction,
and foreign exchange earnings.

Nature and Source of Data

The research employs a multi-stage sampling technic to sample farming households
from the study area between the periods of July to September 2022. Buea munici-
pality was purposively selected in the first stage based on the intensity of agricultural
activities and bio-cultural diversity. Following the same selection mechanism of stage
one, six villages were selected in the second stage from a pool of 18 villages which
cuts across. A total of 20 questionnaires were randomly administered by well-trained
enumerators to indigenous farming household heads in each village, making a total of
120 households. Prior to administration, the questionnaires were validated through
a pilot survey in June 2022. The questionnaire elicited information on household
demographics, farming systems, the resource mobilisation and use, the returns to the
farming system, the perception to climate change, adaptive response to climate vari-
ation, indigenous knowledge as well as access to capacity development for climate
change adaptation. After cleaning the data, 99 households were retained for further
examination. The data is supplemented by expert elicitations from professionals and
policy actors including extension officers, lecturers, researchers, traditional authori-
ties, and the Ministry of Agriculture. This process involves personal interviews which
are recorded using digital recording devices. The outcome of these interviews is then
transcribed word verbatim, and the information generated used to strengthen further
analysis.
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Data Analysis

In our analysis we used mixed methods of qualitative and quantitative data anal-
ysis of the answers of the interview questions. This allows us to find out respon-
dents’ perception of climate variability, their behavioural responses and their coping
mechanism or adaptation strategy. Descriptive statistical techniques give insights
on detailed description of their self-characterization, leading us to key informa-
tion on farmer socioeconomic characteristics, farm types, indigenous processes, and
farm production. Recordings allowed us to reproduce the narratives and opinion of
key informants and other frontline actors in the study area, capturing some impor-
tant recurring themes to contextualize their account on climate and adaptation. The
continuous data is then subjected to correlational analysis and simple regression
using Ordinary Least Squares (OLS) technique to test the suggested hypothesis.

Results and Discussion

We present the results with the associated discussion in four sub categories. First, we
describe the farmers we encountered. Second, we present their response to climate
variation and change. Third, we present information on the role of indigenous and
local knowledge in contributing to farmers’ response to climate change. Finally,
we test whether farmers’ educational status and perception influence their farm
performance. Experienced farmers with formal education manage larger farms, with
modern farming technologies typical among experienced farmers. Farmers diver-
sify and reduce risk with off-farm income in the face of local climate variations.
Farmers suffer from floods, pest infestations and depleted groundwater as temper-
atures rise and precipitation patterns fluctuate. Native trees are increasingly used
in farms for agroforestry, as well intercropping especially vegetables and legumes
to enhance resilience and reduce vulnerability of their farming effort. Overall, the
level of experience that farmers have is positively connected with their income. This
level of experience measured by a variety of parameters, including age and level of
education have a positive correlation with farm revenue.

Description of Local and Indigenous Households

The interviews were collated and analysed, with the first effort directed to
summarising the socioeconomic and ecological characteristics of the households and
homesteads. The households are relatively large with an average size of about four
adults and six children. The average age of the household members is around 29 years
thus suggesting that households have relatively younger demography. Household
members are relatively literate with an average education of over nine years which
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goes beyond primary schooling. This indicates that most of the farmers have at least
primary education level, with the First School Leaving Certificate, which gives them
the ability to read and write, and interact with the Extension Service Officials. This
provides the base for farmers to further their education or participate in activities
related to climate change to improve on their knowledge. According to Christof-
fels and De Groot (2004) and Purcell-Gates (2004), basic reading and writing abilities
translate to cognitive power which is relevant for engagement and comprehension of
educative materials of various types.

Over fifty percent of households sampled have access to either formal or informal
extension services via participating in village programmes organised by the Ministry
of Agriculture and Rural Development (MINADER), NGOs, and INGOs undertaken
in rural areas. Extension is one of the main conduits of agricultural information. With
over half of households having access to extension implies that they have access to
agricultural information. Net farm income from agriculture is relatively large. On
average households earn over 3 million FCFA ($6000) annually from all their agri-
cultural activities. These figures may seem high by the standards of peasant agricul-
ture, however, a detailed review indicates that these observations are symptomatic
to the living conditions of rural households in SSA (Azzarri & Signorelli, 2020;
Ekeocha & Theonu, 2021; Ibisomi & De Wet, 2014). For example, the distribution
of the annual income of $6000 for a household of 4 persons and 6 children indicates
this is an insignificant amount unable to guarantee average living conditions.

We triangulated our field observations with key-informant discussions with some
Agricultural Officials, who provided further insights on the state of farming in the
study region:

Farmers have formal education, manage small and fragmented parcels of cultivatable land no
more than one hectare, and have more than ten years of agricultural experience. Farmers that
obtained additional land to augment their crops acquired less than one hectare. Experienced
farmers are more likely to have access to more arable land and to use contemporary farming
practices. Smallholder farmers were involved in non-farming activities. This suggests that,
in addition to agriculture, they had other businesses that provided revenue. Off-farm income
implies revenue diversification and risk smoothing across many enterprises. Off-farm activ-
ities lessen income uncertainty since the income can be utilized to cover any shortages in
farm income and to acquire recommended modern farm inputs to reduce labour drudgery
(Extension Official 1, Southwest Regional Delegation of Agriculture and rural development).

For the treatment variables of interest, over 23% of households have attended
a training related to climate change. Given that formal trainings regarding climate
change are usually scarce, this figure suggests that many households now take climate
change seriously by attending trainings that can help them cope against it. In terms
of climate education, over 76% of the sampled households report that they were at
least taught about studies in geography that included concepts on climate while in
school. Further information on the recent phenomena of climate change are received
over the radio and other media. These observations may pass as suggestive evidence
that most formal education trainings now consider climate change as a serious issue
that warrants it being taught.
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According extension officers, farmers are demonstrate good awareness about
weather and climate variation:

When we meet farmers, they always talk about the weather and its changing patterns. Our
farmers are conscious of climate change. This is significant since the ability to manage with
climate change is determined by one’s level of understanding of the issue. Farmers who under-
stand climate change, its causes, and consequences are more likely to implement adaptation
and mitigation methods to cope with the negative effects of climate change. However, our
farmers lack adequate adaptive capacity to climate change and global warming. They require
support with information, equipment, and infrastructure. Climate change education is critical
for preparing for the effects of climate change and teaching them how to adapt effectively.
(Extension Official 2, Littoral Regional Delegation of Agriculture and rural development).

Considering that education enhances farm productivity (Ninh, 2021; Paltasingh &
Goyari, 2018), providing in-service education for farmers will improve on adaptation
mechanisms for climate change which Dhakal et al. (2022) found that it mitigates
the risk associated with climate change and increase resilience.

Climate Variation, Change and Farmers’ Response

Over 90% of farmers perceived changing weather patterns that align with scientifi-
cally observed climatic factors, as indicated by location-specific indicators. The most
commonly reported observations pertain to changes in the atmospheric system. This
include subtle observations of changes in precipitation patterns especially erratic
rainfall, temperature, flood wind direction, fog, weather predictability, and season-
ality. These observations are linked to variations in river dynamics, a decrease in
natural springs, a reduction in soil moisture, an increase in soil erosion, and a decline
in groundwater quality. Farmers have been very keen on these changes since they
directly affect their agricultural production decisions by altering their production
calendars.
Exchange with meteorological officials report that:

There is discernable evidence in their records that changes are occurring in the local climate.
Changes in mean temperature and seasonal mean temperature are the most commonly
reported indicators of climate change. Farmers are confronting devastating new difficulties
as temperatures rise and precipitation patterns shift, including severe drought, floods, and
pest infestations, as well as increased desertification and depleted groundwater sources. Crop
production variations, particularly for arable seasonal crops, are among the most commonly
reported indicators of climate change consequences. Climate change and its consequences
disproportionately affect rural populations who face social and economic inequality. These
effects are most obvious in people who rely on their immediate surroundings for sustenance
and livelihood. (Meteorology official)

A varied array of practices are used by farmers to cope with climate vagaries.
Farmers report changing their crop types, while others altered their use of herbicides
and fertilizers. Farmers also make other adaptations, such as diversifying crop types
and varieties and implementing soil and water conservation strategies. Some report
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employing water collection technologies to cope with the negative effects of climate
change. However, not all adaptations are based on local knowledge. Responses
such as introducing chemical fertilizers and pesticides, adopting hybrid varieties,
or switching to off-farm jobs are implemented based on extension agency recom-
mendations or by imitating nearby farmers. Conversation with an Extension official
revealed certain methods that may be classified as:

Fast-growing legume varieties, drought-resistant crops, improved water management,
expanded peri-urban farming, the return to native plants or types, and agroforestry. (Extension
Official 3, Southwest Regional Delegation of Agriculture and rural development)

Agroforestry is the integration of farms into natural ecosystems to promote refor-
estation and soil health, as well as the use of forest-grown goods such as cacao,
mushrooms, and acai to support their lives. Over 11% of farmers use agroforestry
as a climate change adaptation strategy. This is relatively low. A plausible expla-
nation for this low number is that agroforestry may be very costly for the farmers.
Identifying the most important trees to incorporate into the farm as well as the cost
of planting them may discourage farmers. Hence, only a few privileged well-to-do
farmers may engage in such practices. Moreover, most farmers cultivate food crops
which may deter them from engaging in agroforestry.

About 33% of the farmers practice intercropping. This is expected given that most
smallholder farmers have a dual motive of production. Implicit in this dual production
motive is the cultivation of different crop types which may serve as important climate
mitigation strategies (Ndip et al., 2023). Crop rotation is practiced by over 44% of
the sampled farming households. This may be facilitated through land fragmentation
which is a quintessential feature of African agriculture. Many smallholders have
different plots of lands on which they may choose to plant different types of crops.
Mulching is the most widely used adaption measure with over 58% of the sampled
households using it. This has been an age-old practice used by smallholder farmers
to adapt to climate change, especially in extremely dry periods. Mulching is a natural
conservation technic which is cost effective but labour demanding (Moine & Ferry,
2018). The technique traps soil water through organic matter covering on the soil
thus making it more available for crop reabsorption.

Overall, most of the local practices used to manage the environment and provide
food security are broadly conservation agricultural practices. The implementation
of these conservation technologies does not, however, preclude farmers’ socio-
psychological capacity and education. An effective foundation for facilitating a
technology transfer process is as espoused in Choi’s (2009) well-developed model
of technology transfer. Some researchers have found that innovative characteristics
indirectly influence behavioral intention (Valizadeh et al., 2020). Drought frequency
and perceptions of climate change have an impact on smallholder farmers’ adoption
of innovation (Alotaibi et al., 2020; Asare-Nuamah et al., 2022; Ayisi et al., 2022).
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ILK and Role of Education in Farmers’ Response

On exploring through the face-to-face structured interviews with each of the famers
we established an enhanced and positive perception of the roles of education in
climate change. Given their farming activities, farmers indicate the need for climate
related capacity to boost their farm productivity. They suggest possible areas for
which capacity building is needed to include: training on how to reduce the effects
of climate change, as well as training on how to mitigate or prevent climate change
from happening.

When probed on whether they have ever attended any training programme on
climate change, few reported affirmatively. For those that had attended training
programmes on climate change in the last five years, information obtained from
such training covered broad areas related to soil management, crop-plant manage-
ment, and water management. For the educated farmers, during studies in school,
college or university, they indicate exposure to information on climate variability
and climate change. At school they particularly received information on the nature
of the climate system, importance of forest and the effect of deforestation; on water
and natural resource management; on the source and causes of pollution; as well as
information on the effect of their activities on climate change and global warming.

Besides the structured trainings participated in, farmers reported being aware of
some other training programs or educational scheme or capacity building program
for climate resilient farming organized by some organizations. It is reported by local
experts that, “these programmes included seminars and workshops by the Regional
Delegations of Agriculture, Forestry and the Environment.” Further interrogation of
key informants revealed that the diverse themes covered in the training include the
effects of deforestation and on how to increase food availability through afforestation,
coping with climate variability, application of agroforestry, organic farming and
regenerative agriculture.

The goal of this capacity building schemes was to provide knowledge to improve
crop yields, ensure food security, improve human and livestock health, consolidate
farm incomes and promote growth of farmer-owned enterprises. However, whether
these capacity building efforts were enough to give relevant information or training
on adaptation to climate change was acknowledged by few farmers as being adequate.
The majority who reported the insufficiency based their views on the lack of enough
time to prepare and attend the trainings.

The farmers generally perceived climate to be changing, and were enthusiastic to
improve on their coping and adaptive capacity. Most of the farmers expected more
information on water and irrigation management; farm pest management, weather
prediction and adaptation to fluctuating weather parameters, and harvest and post-
harvest management practices to enhance their farming practice. Their expectations
for the content of organized trainings included desire for more information on modern
farming techniques, weather forecast, irrigation techniques and household-based
coping strategies. With respect to the best method for delivering climate change



286 E. L. Molua et al.

content, farmers identified class-based, regular workshops, seminars and farmer-field
school.

According to academics in local colleges of agriculture, farmers are enthusiastic
in sharing their experiences on sustainable agriculture and are similarly motivated to
learn from scientists:

Recently, I have been educating farmers and conducting cooperative participatory research
alongside them. We work with both crop and livestock farmers. After holding several meet-
ings, we were able to pinpoint a major information gap about climate change and its potential
impacts on agriculture and other sectors. Sustainable agriculture and climate change are the
topics covered in the curriculum, particularly the role of agroforestry, which is presented to
farmers through musical performances, hands-on activities, small group conversations, and
dramatic presentations. The researchers and farmers worked together to develop the training
program’s initial curriculum. We suggested topics for the trainings, but the farmers gave us
advice based on their knowledge and experience. The farmers’ approval of the final package
of adaptation technique was boosted when they participated as frontline participants in group
discussions, theater, and music. The farmers, however, at the end of our training sessions
always request for the need of financial assistance to help them invest the new ideas in their
farms. (Lecturer, Faculty of Agriculture and Veterinary Medicine)

Farmers in both regions employ local-indigenous knowledge in adapting their
farming practices to changing climate. The local and indigenous knowledge in
adapting farming practice to changing climate related to mulching, green-manuring,
water capturing, improved crop-rotation practice, staking and wind braking, as well
as water collection. Knowledge given by parents, grandparents or ancestors to help
overcome conditions of difficult environment or climate change included farm prepa-
ration methods, crop management methods, water capture, and postharvest manage-
ment methods. Indigenous techniques exploited are related to mulching to reduce
weed, conserve soil moisture and fertilize the soil, green manuring, wood ash appli-
cation, integrate crop with planted trees to provide shade during the dry season, rain
prediction and rainwater harvesting.

According to researchers from the national Institute for Agronomic Research and
Development (IRAD), they are observing farmers either taking up new practices or
recalling old practices to guarantee stability of households’ food and income security:

Use of native trees in farms for agroforestry, intercropping legumes with tubers, rotating
crops, changing crop choices especially vegetables and legumes, growing more dry condi-
tion tolerant foods such as cassava tubers at the expense of other carbohydrate-rich tubers
like yams and potatoes, nurturing seedlings of native trees of ‘forgotten’ foods e.g., jack-
fruit, wild plums, cashew, sour-sop; collecting water from rooftops, sharing farm harvests
among households, use of local chickens, goats and pigs to assure continued practice of
livestock farming, new techniques of river fishing along the river Wouri and river Mungo,
new techniques for hunting, and selling commodities to new markets for traditional food
products. (Research Official, IRAD, Ekona, South West Region).

A larger proportion of farmers reported that these techniques have been helpful
over the years. Given the benefits of such information, farmers reported that they
would like to get more information on ILK employed by other communities. Such
case studies could be provided during training on how to cope with changing climate.



14 Indigenizing Education for Climate Management in Cameroon 287

In their view indigenous and local knowledge was beneficial for climate change
adaptation as well as for increasing productivity and household income.

We further sought to find out if there were opportunities or challenges for trainers
or educators to work with indigenous farmers to frame the content of capacity
building program. These opportunities included researchers obtaining local informa-
tion, students carrying out internships, graduates and undergraduate students partic-
ipating in farm interviews and questionnaire administration, national festivals and
competitions. However, the existing challenges included poor communication, infor-
mation blackout, shortage of resource-persons or trainers and low financial motiva-
tion, amongst others. Some of the farmers especially the educated ones reported they
would be interested to collaborate with educators in developing training content for
climate change education for Cameroon.

Additional information from local experts revealed that, “some activities are
undertaken in formal institutions (schools, colleges and universities) that support
farmers with relevant skills, knowledge or information include University-based
institutions such as the Faculty of Agriculture and Veterinary Medicine (FAVM)
through its outreach programmes of FAVM. Others include technical and voca-
tional training centers and outposts of IRAD. Apart from other education or training
providers, the University is thought of as being helpful in building the capacity
for climate resilient farming, via increase awareness, developing of standards for
effectiveness training, and it trails ground for developing new techniques.”

Famers’ Educational Status, Climate Perception and Farm
Returns: Hypothesis Testing

We subjected the quantitative information collected on social and economic factors
that could explain education, perception and adaptation to climate change to corre-
lational analysis to understand the principal drivers. Rather than in tabular form
we summarize the outcome of the analysis in a figure. In Fig. 14.3, the correlates of
perception of climate change and farm income from an OLS regression are presented.
Experience measured as age, level of education and household size have a positive
correlation with farmers’ income. However, the results reveal that perception of
climate change is negatively correlated with farm income. In other words, the higher
the income or wealthier the household the less they report changes in climate. On the
contrary, the lower the income and closer the household is to rudimentary peasant
economy that’s tied to nature, the more they report weather or climate variability and
change.

Focusing on perception, the fact that low-income farmers perceive climate change
may warrant that they employ necessary adaptation measures to counter the effects.
Hence, perception may not affect their farm income. This corroborates Methorst
etal. (2016, 2017) who highlight that perception is about recognizing and not seeing.
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Fig. 14.3 Correlation of social factors and perception of climate change with farm income (Francs
CFA)

Implying farmers who perceived risk as well as opportunities within their environ-
ment generally adopt methods to adapt to changes. In our case, most farmers (94%)
have perceived climate change in one form or the other which explains the adoption
of adaptation strategies. This observation further bolsters the position of Foley (2017)
on behavioral entropy and decision making under uncertainty which turns to seek
loss minimization rather than profit optimization. Methorst et al. (2016) highlight the
inherent realities of decision-making in smallholdings which is guided by emotions
rather than data and hence more intuitive rather than objective as proposed by conven-
tional economic modelling. These predispositions could additionally be supported by
the concepts of risk aversion highlighted in Thaler and Sunstein (2008) and Tversky
and Kahneman (1992) which explain how human fear of risk may convert their
decision towards a risk minimization behaviour rather than a profit maximizing one
under uncertainty. Given that loses are more painful than gains, it is possible that
every household adopts a strategy to climate change which maintains their income
at a reference point rather than double their income above each reference point.
Figure 14.3 summarizes the OLS estimates of perception of climate change and
farm income.

In the context of the effect of education on choice of adaptation strategy, education
provides positive correlates, but no relationship is observed between education and
farm income. This is not a surprising observation, since these are smallholder farmers
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using simple technology over the year to continuously turn out multiple farm products
used primarily for household consumption and a smaller share of marketable-surplus
for generating income to purchase other household goods. Basic education can still
guarantee these levels of subsistence living, more especially if these folks remain in
the rural areas and exploit readily available resources of land and family labour, and
even lower transaction costs when commodities are sold at the farm gates. However,
the argument that education may promote adoption of modern techniques and the
possibility of higher returns still remains valid, if cost of production and commodity
prices are properly managed.

Overall, our findings contribute to the discourse that climate change is a complex
and evolving phenomenon, with location specific experiences thus requiring local
adaptation choices. Local adaptation evokes the need to dig deep into historic ILK
which IPLCs have used over years to overcome the challenges of physical weather.
The path forward is designing and deploying resilient adaptation strategies, tech-
niques, and technologies. To achieve this, however, may require to design and
redesign policies which meet current and near future realities. Public and private
collaborations are thus needed with the government, public institutions and policy
makers jointly collaborating with farmers from strategy conception to implementa-
tion. Such initiatives might prove futile if policy makers fail to consider that percep-
tion is not about seeing but rather recognising. In this case different people may
see the same thing but recognise different things based on their contexts and their
operating realities. More studies delving into an in depth understanding of farmers
behaviours might prove more productive and effective for future strategies. No matter
the strategy, education and training is required as the pivot of any approach to promote
timely responsible response to the diktats of climate variation and change.

Conclusion

Climate change and its impacts, especially on agriculture have been well established.
Consequently, mitigating the impacts of climate change has remained an impor-
tant policy question both at the local and international policy arena. In our study
areas, ILK including nature-based solutions which is transmitted through genera-
tion remains crucial in enhancing the ability of farming populations to withstand
the impacts of climate variation and change. The challenge however, is extending
these proven methods to non-indigenous communities and other practicing farmers.
Hence, while a plethora of adaptation measures are in existence, teaching farmers
about such measures may be more beneficial. Education is thus crucial to promote
climate action. It would help people understand and address the impacts of the climate
crisis, empowering them with the knowledge, skills, values and attitudes needed to act
as agents of change. Teaching however does not guarantee learning on the farmer’s
part. Rural farmers in Cameroon and in many parts of Africa are unique as they
are older with varying motivations and possess relatively less cognitive capacity to
understand some inherent scientific concepts of climate change. But they perceive,
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understand climate change and its implication of their livelihood. Teaching them may

require using relatable tools and techniques. Indigenising climate change education

to contexts whereby farmers are formally taught about climate change using relat-

able figures may offer even more benefits. Despite these theoretical benefits, there is

paucity of empirical evidence, which can be the preoccupation of future research.
Based on the results of the analyses we recommend that:

1. Farmers should be trained on the different drivers of climate change adaptation
such as Agroforestry, mulching, crop rotation, and intercropping. Training should
incorporate indigenous knowledge of farmers.

2. Farmers are also encouraged to enroll for formal education as it plays a critical
role in opportunity and risk sense making which partly determine adaptation
success and failures.

3. Farmers should also be encouraged through the provision of extension offi-
cers who operate regular visits for follow ups (knowledge assessment), capacity
enforcement and external motivation for adopting new technics.

4. Farmers, especially young farmers, should be trained in formal educational
systems like in colleges of agricultural sciences. Enhancing general education
will necessitate modifications to education curriculum and infrastructure, as both
general education and education infrastructure are key components for supporting
adaptive learning.

Farmers’ level of climate change education has a positive impact on climate change
adaptation which is mostly acquired through formal education. This has a multiplier
effect on yields. However, indigenous knowledge of climate change also influences
climate change mitigation and adaptation. This would mean that the well-established
and proven practices of IPLCs should be taken into account when making policy
decisions and should be incorporated into adaptation frameworks, with the recogni-
tion of their rights. Therefore, providing continuous in-service training for farmers
is relevant for sustainability of farm output. Farmers education regardless of the
nature (formal or informal) and setting is an indispensable policy tool for enhancing
farmers adaptive capacity and resilience. Education forms the bases for sense and
decision making under intuition. Farmer perceptions of are only honed when they
understand the differences between risks and opportunities (in the context of climate
change or adaptation respectively). An effective way to ensure maximum efficiency
of knowledge transfer is undeniably the indigenisation of climate change knowledge
to capture contextual realities.
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Chapter 15 ®)
Challenges and Opportunities oy
for Climate Change Literacy

in Botswana: A Critical Review

Thato Majola, Neo Scholarstic Ntirase, and Kgosietsile Velempini

Abstract One of the most urgent global issues, climate change, has long-term effects
on countries’ sustainable development. It affects everything from rising sea levels
and catastrophic flooding to changing weather patterns that threaten food security.
Even though they do not bear the same responsibility as nations in the global north,
nations like Botswana are susceptible to effects of climate change. The purpose
of this work is to critically examine key challenges and opportunities of climate
change literacy in Botswana. This chapter followed a qualitative research design and
relies on extensive review of journal articles and official documents in Botswana
about climate change literacy. Our work presented emerging findings such as lack of
climate change literacy in school curriculum, lack of professional development for
educators and lack of resources to teach environmental education. We recommend
an employment of local and indigenous knowledge into climate change literacy to
build on the rich experiential wisdom passed down by our ancestors.

Keywords Climate change literacy + Environmental education - Teacher
education - Local knowledge + Botswana

Introduction

Due to changing weather patterns, one of the most dangerous global issues is climate
change, which has long-term repercussions for nations’ sustainable development.
Climate change leads to extreme rainfall that causes flooding and rising sea levels
that threaten food security (Apollo & Mbah, 2021; IPCC, 2022). Botswana is one of
the nations in sub-Saharan Africa region that bears the burden of changing weather
patterns (Akinyemi & Abiodun, 2019; Kolawole et al., 2014). Contemporary research
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warns that such extreme climate-related events could be worse than predicted in the
near future (Battisti & Naylor, 2009; IPCC, 2022; Kemp et al., 2022; Spratt & Dunlop,
2019). Global warming, primarily attributed to carbon-intensive industrialization, is
the primary cause of climate variability (Hu et al., 2006; Shi et al., 2019). According
to NASA (2022), while climate change is a long-term change in the typical weather
patterns that have come to define Earth’s local, regional, and global climates, global
warming is the long-term warming of Earth’s surface observed since the pre-industrial
period because of anthropogenic factors and particularly the burning of fossil fuels.
Despite not bearing as much of the blame for climate change as nations in the
global north, nations in the global south, like Botswana, are still susceptible to its
effects (Alenda-Demoutiez, 2022). Indeed, this claim is supported by data from the
Intergovernmental Panel on Climate Change (IPCC), with recent decadal analyses
that indicate increased warming trends in the continent of Africa over the last 50—
100 years.

Research suggests that the average national climate change literacy rate in Africa
is 37%, which is lower than in Europe and North America, where rates are over 80%
(Davids, 2021; Kastner et al., 2012; Simpson et al., 2021a, 2021b). Climate change
literacy differs substantially across African countries, as well as within countries. For
instance, the climate change literacy rate is 66% in Mauritius and 62% in Uganda,
25% in Mozambique, 23% in Tunisia and 69% in Botswana (Simpson et al., 2021a,
2021b, Trisos et al., 2022). According to UNESCO (2004), literacy is “the ability
to identify, understand, interpret, create, communicate, compute and use printed and
written materials” (p. 13), that relate to various contexts and enabling individuals to
achieve their goals to develop knowledge and potential to participate in the wider
society’s decision-making processes. Johnston (2019) stated that literacy can also
be defined as competence or knowledge in a specific area, whereas climate change
literacy can be referred to as competence or knowledge about climate change, its
impacts, and its solutions. Selormey et al. (2019) stated that

A quarter of Africans (28%) are fully “climate change literate,” meaning they are aware
of the phenomenon, understand its negative effects, and know that human activity is at
least partially to blame. The only nation where the majority is aware of climate change is
Mauritius, with a literacy rate of 57%. In six nations (Liberia, Mozambique, Namibia, Niger,
South Africa, and Tunisia), less than one in five people are knowledgeable about climate
change. (p. 3)

Drawing on Alenda-Demoutiez (2022), UNESCO (2004), Johnston (2019), and
Selormey et al. (2019), climate change literacy is defined in this chapter as the
knowledge or ability to understand climate change with regard to its causes, impacts,
adaptations, mitigation, and coping strategies. It is critical for producing citizens
who can understand and interpret the causes and effects of climate change, as well
as coping and mitigation strategies. Citizens should be able to apply their local
knowledge and competencies in their roles as active community members. To address
the effects of climate change, it is important to consider knowledge creation and skill
development through education. Climate change literacy, both formal and informal, is
important in enabling the population in actively acquiring skills to adapt and respond
to climate risks and shocks. Specifically, education becomes a key for promoting
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positive behavioral attitudes (Bangay & Blum, 2010). Climate change knowledge
and understanding require policy orientation and pedagogies that address community
attitudes and values (Ketlhoilwe, 2019). Local communities could be provided with
knowledge, skills, and opportunities for value addition and sustainable development
through environmental education.

The purpose of this chapter is to critically examine challenges and opportunities
for climate change literacy in Botswana, which is an upper-middle income country
with a stable socio-economic environment. The chapter contributes to the review
of 2018 Botswana’s Climate Change strategy and 2021 Botswana Climate Change
policy. According to the Republic of Botswana (2018), the concept of climate change
is still relatively new in Botswana and the know-how in terms of incorporating
climate change responses into governance is still in the process of its development.
The sector of education offers untapped opportunities for efficient climate change
adaptation and mitigation through the generation of knowledge and skills. Republic
of Botswana (2021) stated, “Climate change decisions shall be informed by research
and as a cross sectoral discipline, its understanding is imperative to effectively adapt
to the varied circumstances and mitigate potential impacts” (p. 33). This chapter
contributes to promoting effective climate change literacy in Africa. It adheres to
SDG target 13.3, which says “Improve education, awareness-raising, and human and
institutional capacity on climate change mitigation, adaptation, impact reduction, and
early warning” (United Nations, undated, p. 1). Alenda-Demoutiez (2022) buttressed
as follows: “Climate change literacy is a crucial component to develop strategies,
carry out policies, and alter behaviors in order to achieve SDG 13 and respond to
the urgency of the situation” (p. 1). Therefore, in order to get communities and
governments to work together in the fight against climate change-related events and
uncertainties, climate change literacy is crucial.

Even though it is obvious that climate change literacy is vital in addressing the
impacts of climate change, there is scarce literature about this topic in Botswana.
Botswana’s climate is known as semiarid to arid and has high intra and inter-seasonal
rainfall variability. As a result of climate change, there have been notable shifts in
Botswana’s climate. Intra-seasonal rainfall patterns, which describe the distribution
of rainfall within a single season, and inter-seasonal variability, referring to changes in
rainfall between different years, have become more pronounced. These changes exac-
erbate drought conditions, significantly impacting farmers who experience reduced
agricultural output. This heightens vulnerability of farmers to the effects of climate
change and consequently suffers reduced agricultural production, whereas biodiver-
sity is impacted through wildlife migrations that also become negatively affected
and less predictable (Akinyemi, 2017). Schools in Botswana, particularly in rural
and remote areas, experience water scarcity, which affects teaching and learning due
to reduced proper sanitation and lack of proper hygiene. Consequently, Hambira,
Saarinen, and Moses (2020) called for an active learning procedure that concentrates
on the effects of climate change in Botswana, arguing that this can result in better
strategies for enhancing adaptive capacity.
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Climate Change and the Global Community

The global community and its wide range of socioeconomic activities, such as health,
livelihood, and food security, are seriously challenged by climate change (Amjath-
Babu et al., 2016; Mitchell & Van Aalst, 2008; Romieu et al., 2010). The economic
status of people in both developed and underdeveloped countries is impacted by
climatic changes. However, underdeveloped countries are more impacted. Various
international treaties have been signed by countries to address the negative effects
of climate change in response to the challenges it poses (Ostrom, 2017). The United
Nations Framework Convention on Climate Change (UNFCCC), which was created
during the Earth Summit in 1992 in Brazil to stop harmful human interferences with
the climate system, was the first agreement. Following in 2008, the Kyoto Protocol
began discussions to strengthen the international response to climate change, and
its implementation period ended in 2012. While total greenhouse gas emissions
from nations that met the Kyoto targets were significantly reduced, Rosen (2015)
argued that the protocol’s binding emission targets and condensed timeframe for
action made it the incorrect answer at the time. The Paris Agreement on Climate
Change (Paris Accords or the Paris Climate Accords) was later adopted by 196
Parties at COP 21 in Paris in order to speed up and intensify the actions taken
as a result of the previous convention. The Paris Agreement aimed at advancing
bold initiatives to combat climate change and encourage financial assistance for
developing nations to adapt to its effects. All nations came to an agreement on a
Climate Pact at the Conference of Parties (COP26) conference in Glasgow, United
Kingdom, in November 2021. The agreement would have prevented average global
temperatures from rising by more than 1.5 °C. The Glasgow Climate Pact prioritized
collaboration (working together to achieve goals), finance (enabling countries to meet
their climate goals), adaptation (helping those already impacted by climate change)
and mitigation (reducing emissions) (United Nations Framework Convention on
Climate Change, 2021). Although it is too soon to judge the effectiveness of the
new climate change agreement from the COP 2021, it is crucial to have a discussion
about general inequality issues like carbon caps, climate finance, and the degree
of policy ambition between developed and developing countries. The development
of sustainable climate change mitigation strategies has become difficult because of
these disparities and power dynamics in the climate issue. Consequently, putting a
focus on climate change literacy, particularly through education, presents a significant
opportunity to add climate change to the development agendas of both national and
sub national levels of governments. It is possible that both men and women can
become more knowledgeable about climate change through education (Momsen,
2009). According to Bissinger and Bogner (2018), people with a high school diploma
are 19% more likely to be knowledgeable about climate change than people with no
formal education. University graduates are 36% more likely to be knowledgeable
about climate change than non-graduates. Ketlhoilwe (2019) wrote as follows:
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The acquisition of climate change knowledge and competencies should be oriented towards
giving more attention to individual role to solve environmental problems. It should empha-
size both behaviorist and cognitivist-oriented outcome to promote a shift from community
educator oriented to learner pedagogy in its approach promoting interest in development
of climate change adaptation and mitigation strategies for sustainable development and
resilience. (p. 11)

In retrospect, understanding the causes of climate change and its effects on the
global community are essential components of climate change literacy (Educational
International, 2021; Hoath & Dave, 2022). People who lack literacy will be less able
to adapt to the detrimental effects of climate change, including both potential oppor-
tunities as well as anticipated negative economic and environmental effects. Climate
change literacy strengthens more informed responses to climate change (Joseph,
2021; Park et al., 2012). For instance, Austria started the project k.i.d.Z.21-to address
issues with teen climate change awareness and literacy. In the eight participating
schools, the k.i.d.Z-21-Austria project (2015-16 pilot project) is an essential part
of daily life and encourages students to discuss climate change with their families,
friends and local community members (Williams et al., 2017).

Climate Change Literacy in Africa

Due to its high reliance on rainfed agriculture and its limited capacity for adap-
tation, Africa experiences severe negative direct effects from climate change. The
Intergovernmental Panel on Climate Change (IPCC) Representative Concentration
Pathway 8.5 indicates that warming scenarios will have negative effects on crop
production and food security (United Nations, 2022). “The number of undernour-
ished people in the drought-prone African countries has increased by 45.6% since
2012” (United Nations, 2022, p. 1) More informed climate change adaptation may
be possible throughout Africa with the application of indigenous knowledge prac-
tices and increased climate change literacy (Nakashima et al., 2018; Simpson et al.,
2021a, 2021b). The majority of Africans are aware of climate change and concur
that various actions should be taken into practice to create more awareness about it
(Lee et al., 2015). However, very few believe that common people can stop it, and
even fewer comprehend its anthropogenic factors (Cohen, 1995). Food insecurity is
one of the most pervasive and harmful outcomes of climate change in the East Africa
region, with predictions of more frequent emergencies and famine. According to the
United Nations Food and Agriculture Organization (FAO), there is a straightforward
relationship between climate change and food insecurity in East Africa as a result
of shifted growing seasons, which are interspersed with more frequent droughts and
floods that destroy food crops (FAO, 2021). Africans with more money and mobility,
as well as those who live in cities, are said to be more knowledgeable about climate
change. Climate change literacy is weakened by poverty. There is a distinction based
on gender. The literacy rates for women in countries about climate change are, on
average, 12.8% lower than those for men. Climate change literacy is also impacted by
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the environment. Increased climate change literacy is linked to historical precipitation
trends and perceived drought experiences (Simpson et al., 2021a, 2021b). However,
until recently, little was understood about how climate change literacy rates vary
among African populations, what causes variation, and what predicts changes in
these literacy rates.

Botswana’s Endeavor in Climate Change Literacy

The Minister of Tertiary Education, Research, Science, and Technology of Botswana
stated as follows in his official opening remarks at the 2020 Regional Policy dialogue
for CAP ESD: “there is need to come up with adaptive strategies to climate change”
(Botswana Government, 2020, p. 5). In order to instill Education for Sustainable
Development in students from an early age, the Minister noted that these strate-
gies “need to be integrated into our education policies and programmes for teacher
education as well as the curriculum at all levels of education” (p. 5). It is crucial that
the Botswana education system reconsiders its pedagogical methods and improves
teachers’ capabilities in incorporating climate change into the curriculum. Also,
Alenda-Demoutiez (2022) stated that “Different aspects, such as education...may
impact interpretation of climate change and thus climate change literacy. Educa-
tion in particular has been shown to play an important role in the comprehension and
necessity to undertake adaptation strategies among African farmers” (p. 4). The action
areas of Education for Sustainable Development (ESD) are supported by Botswana’s
educational system (Ketlhoilwe & Jeremiah, 2010). Enhancing ESD in the educa-
tional systems of Botswana has become possible mainly due to the Sustainability
Starts with Teachers (SST) consultation workshop held in 2019 and the subsequent
capacity building for teacher educators (UNESCO, 2020).

The ongoing effects of climate literacy in Botswana have led to the adoption of
a national response strategy to address current and potential climate change impacts
(United Nations Development Programme, 2022). The policy can make it easier to
integrate climate change literacy into the curriculum. The goal of Botswana’s climate
change strategy is to make the nation resistant to the rising temperatures and shifting
rainfall patterns that endanger food security. The policy opens up opportunities for
investigation and the use of local and indigenous knowledge in combating climate
change. According to Darst and Dawson (2019), framing climate change within an
underpinning that includes public health, social justice, and national climate secu-
rity in addition to values influencing behaviors and lifestyles, would be helpful.
To maintain national climate change resilience to shocks and stresses, the policy is
intended to promote compatible development based on SDGs (e.g., SDG4 on Quality
Education, SDG7 on Affordable and Clean Energy, and SDG13 on Climate Action).
Although the 1994 RNPE was without a focus on climate change education, it was the
first initiative in Botswana to emphasize the inclusion of environmental education
in the school curriculum. However, Botswana’s recently adopted outcome-based
education (OBE) strategy can make it possible for students to respond to climate



15 Challenges and Opportunities for Climate Change Literacy in Botswana ... 303

change issues (Botswana Government, 2015). OBE was designed to make it easier
to introduce multiple pathways in schools. This has led up to the swift implementa-
tion of educational reforms under the Education and Training Sector Strategic Plan
(ETSSP) (Botswana Government, 2015), with a view to promoting a competence-
based curriculum that gives students the chance to incorporate climate change topics
into every study program.

Methodology

This chapter employed a qualitative research design (Creswell & Creswell, 2022;
Patton, 2002; Rubin & Rubin, 2012) and relied on extensive review of journal arti-
cles (n = 19) and official documents (n = 10) from Botswana about climate change
literacy. Essentially, the existing and online policies, strategies, plans and govern-
ment, private and NGO sector programs on climate change literacy are reviewed to
explore key challenges and opportunities of climate change literacy in Botswana. The
journal articles and official documents served as secondary sources and were searched
through key word searches (e.g. climate change literacy in Botswana, climate change
education in Botswana) from the internet (e.g. https://scholar.google.com/; https://
www.researchgate.net/) and ad hoc readings (Onwuegbuzie & Frels, 2016). The
official documents enabled a further critical review of climate change literacy in
Botswana. Qualitative research studies are designed in such a way that they enable
the researcher means of understanding a phenomenon under investigation (Denzin &
Lincoln, 2008). Purposive sampling (Patton, 2002) was followed in identifying the
above secondary sources. We engaged in a process of line-by-line manual analysis
and reading and re-reading the documents at length, while writing down examples
and concepts that relate to climate change literacy in Botswana (Charmaz, 2008). We
also followed steps suggested by Rubin and Rubin (2012), which included manually
coding excerpts (examples, concepts, themes). We note that retrieving secondary
sources and tracking analytical insights that start to emerge is part of qualitative
analysis (Patton, 2015). Then, through reading official documents and identifying
data pertaining to the purpose of the research, relevant descriptors in particular span
were identified on climate change literacy.

Results and Discussion

The findings from the secondary sources that have been examined are presented in
this section, along with suggestions for future actions regarding the difficulties and
possibilities for climate change literacy in Botswana.
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Challenges for Climate Change Literacy

Lack of Climate Change Education in the School Curriculum

Some schools in Botswana have been undertaking initiatives through various school
activities such as clean up campaigns (e.g. rubbish collection in Kgatleng district)
and water harvesting in Shoshong in the Central district (Silo, 2009; Selabe &
Minyoi, 2018). It is through these activities that teaching and learning in Botswana
has continued to give prominence to conservation and environmental management
discourse that reveal practical applications of the 1994 RNPE on environmental
education (Ketlhoilwe, 2007). Various activities take the form of clean up campaigns
and water conservation activities such as using watering cans/buckets to conserve
water in gardens and households. According to Silo, Velempini and Ketlhoilwe
(2022), some schools in Botswana have upscaled their responses to climate change
education. For instance, a school in southern Botswana named Phuthisutlha Primary
School built an underground rainwater storage facility to support a vegetable garden.
However, due to lack of resources to support teaching and learning, these initiatives
and responses have not been fully utilized. These are noble efforts that focus on
responding to climate related challenges like water scarcity. Yet, these have not been
making way into the mainstream curriculum in a whole school approach to prepare
learners to become competent participants in environmental education (Silo, 2017).
Currently, environmental education remains integrated mainly in social studies and
science subjects. Teachers’ professional development and neglect by educational
authorities constitute additional barriers to an enhancement of environmental educa-
tion in alignment with learning about climate change in Botswana. Often teachers
end up neglecting the environmental module of the course syllabus as they believe
there are more important topics they should be focusing on. This claim is supported
by research from Velempini (2017) and Ketlhoilwe (2003), which pointed out that
teachers at the secondary level rarely include environmental education because
students are not tested on it to evaluate their preparedness for continuing their educa-
tion. Even though teachers are required to incorporate environmental education topics
into their lessons, they occasionally find it challenging to do so because they were
not given the proper training. According to Verma and Dhull (2017), there is much
discussion surrounding the inclusion of environmental education as a separate subject
in the curriculum. This makes it simpler for teachers to give the subject a distinct
focus and identity. They claimed that the socioeconomic makeup of a nation and its
specific conditions affect how successfully environmental education is incorporated
into the school curriculum. According to Verma and Dhull (2017), “Bolstad (2005)
found that schools are likely to find space for Environmental Education if it can be
associated with existing subjects in the curricula rather than creating a new subject”
(p. 1551). However, Johnson-Pynn and Johnson (2005) reported that the integration
of environmental education into various subjects poses restrictions and difficulties
for educational systems.
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Lack of Professional Development for Educators

Ketlhoilwe (2007) argued that there has been a standardization of environmental
education in the existing school culture through activities with learners that are
limited on instruction about how to manage environmental challenges such as
water scarcity and waste. In essence, teachers are not prepared to teach climate
change education. Teachers find themselves stuck with the structured way of oper-
ating schools where learners participate in limited school environmental activities
constrained by minimal, or even non-existing educational resources, large class sizes,
and lack of external support. Silo (2011) focused research on active learner partici-
pation in Botswana schools and reported that attempts by teachers to abide by policy
imperatives through prescription of rules, and ascribing roles to learners in environ-
mental management activities, create tensions among learners. Consequently, goals
for children engagements become unclear. This gives rise to an elusive learning
context because the purpose for students’ participation is not becoming clear in
terms of how their engagements respond to environmental challenges such as water
scarcity and pollution from waste (Silo, 2011). Clearly, the capacity building of
teachers to enable them to teach for practical experiences to climate change related
challenges that young people face daily is constrained. Pre-service teachers are inad-
equately trained to teach environmental education which climate change literacy
is infused (Velempini, 2017). They are not equipped with relevant methodologies
to teach climate change in schools. This is a problem because if teachers are not
trained to teach content for environmental education, they cannot teach it effectively
in addition to the problem of environmental education not having a fully-fledged
syllabus.

Lack of Resources to Teach Environmental Education

Clearly, a lot of effort is being made in schools to address the challenges posed
by climate change since the 1994 introduction of the RNPE. However, funding
for teaching climate change education in Botswana does not appear to have been
given top priority. Various degrees of insufficient support were reported by teachers
(Ketlhoilwe, 2007; Silo, 2011). Teachers’ standardization of the strategies based
on policy (mis)interpretation serves as an illustration of this (Ketlhoilwe, 2007).
The 1994 RNPE in Botswana introduced environmental education into the formal
school curriculum, but policy implementation at the school level appears to have
been based on teachers’ ideas of how environmental education should be concep-
tualized and applied without ever consulting the students, who are supposed to be
the policy’s intended audience (Silo, 2011). Truly, this impediment hinders effective
and meaningful implementation of climate change literacy. Instead, funds should be
allocated specifically to support the teaching and learning of environmental educa-
tion, which includes a focus on climate change. Ketlhoilwe and Velempini (2021)
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emphasized that school trips to outdoor places discussed in classroom promote active
learning in environments that cannot be replicated in the classroom. For instance,
when teaching about greenhouse gases, students should visit places where green-
house gases are being produced, to learn how they end up being produced and which
industrial activity results to a production of these gases. Such learning presents first-
hand experiences framed within a constructivist learning approach. In most cases
hindrances to implementing this type of education is due to lack of money for excur-
sions carrying out programs that advocate for environmental education and sustain-
able management of natural resources. For instance, a teacher might want to take
students on an excursion at a coal mine, which causes air pollution by emission of
particular matter and gases including Methane (CHy) and Sulphur dioxide (SO,),
but due to shortage of funds the trip fails which results failure to implement project
based learning in climate change literacy. Velempini (2017) explained that schools
face a lack of resources (scarcity of transport for outdoor experiential activities).
Thus, the need to have policy that advocates for funds specifically for resources
needed to teach environmental education in remediation of transport constraints is a
contributory factor to limited fieldwork activities (Ketlhoilwe, 2003).

Opportunities for Climate Change Literacy

Teacher Training on Climate Change Literacy

Project-based learning has the potential to be a viable approach to transformative
pedagogies, which has opened opportunities for capacity building in Botswana’s
teacher education through the Sustainability Starts with Teachers program, a
UNESCO initiative. Eventually opportunities cascade to schools through teachers
who have completed teacher-education programs (Ketlhoilwe & Silo, 2016). There-
fore, environmental education should be made a major field of studies in teacher
training colleges. This will allow teachers who are interested in environmental educa-
tion to take it as a teaching subject. This will also improve in-service training as
teachers will continue their training in environmental education. Ketlhoilwe (2003)
also highlights the importance of enhanced teacher education (in-service and pre-
service) as a recommendation to improve environmental education. In order to
strengthen the emphasis on sustainability and climate change education, the Univer-
sity of Botswana reviewed the environmental education teacher preparation programs
(Ketlhoilwe et al., 2020). Moreover, to enhance teacher preparation in the area of
climate change literacy, the University of Botswana has since introduced the Master
of Education and Doctor of Philosophy degrees in Environmental Education, which
includes elements of climate change literacy.
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Use of Project Based Learning in Climate Change Teaching

Engaging in ESD change projects in teacher education institutions to promote envi-
ronmental and sustainability education through a whole school approach of change
projects that are experiential and could offer insights for solutions to climate change
has been one catalyst for new forms of learning in Botswana (Ketlhoilwe & Silo,
2016; UNESCO, 2020). Project-based learning is a viable method for implementing
transformative pedagogies for education for sustainable development in teacher
preparation, according to the results of change projects. To encourage effective
sustainability among student-teachers in teacher education institutions in Botswana,
place-based learning is advised. The change projects approach has offered opportuni-
ties for young student teachers in participatory approaches involving genuine commu-
nity problems with real consequences in these institutions through whole institutions
planning, creating and reflection on institutional capacity to embed sustainability
practices in the curriculum.

Teacher trainers at Serowe College of Education in Botswana have come up with
an innovative solution: creating teaching materials from recycled rubbish. Teacher
trainers and student teachers collect, sort and clean waste material. The latter is used
to create different learning tools like musical instruments, masks and toys. In this
manner, student teachers are given the opportunity to explore their creative talents
during this process (UNESCO, 2020).

In Molepolole College of Education, change project also focused on improved use
of old cooking oil for soap (Ketlhoilwe & Silo, 2016).The teacher trainer observed
that there is used oil from the college kitchen that is meant to be collected every
Wednesday, but this is not done and consequently the kitchen area has been dirty,
and the used oil polluted the environment. This led to the idea that the used oil can
make soap. The plan of making soap included inviting community women to the
college to demonstrate soap making. This Community of Practice (CoP) included
local women, students, and science and arts lecturers. In the process, some ingre-
dients like wooden charcoal for cosmetic therapy were used as well. There was an
assessment of significant learning and the integration of cultural knowledge and
science in the project through soap making. This project creates opportunities as
well for college and community collaborations through experiential activities for
unemployed youths in areas around the college. One of the teachers for this Change
Project in Botswana said,

The process of developing a Change Project has helped me to develop an in-depth under-
standing of the significance of sustainability. | have gained insights into how to develop an
inclusive working Change Project ideal for transforming community activities that contribute
to greenhouse gas emissions. (UNESCO, 2020, p 1.)

Consequently, the above sustainability and climate change literacy related initia-
tives motivated capacity building in young student teachers geared towards imple-
mentation of their teaching strategies in schools where they are going to be teaching.
To strengthen their own agency for more adaptable approaches to climate change
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education, teachers and teacher educators should be given the opportunity to engage
in place-based learning experiences.

The Application of Local Knowledge in Climate Change
Literacy

Local knowledge plays an important role in gradually transforming human behavior
towards long-term sustainability. Local knowledge on climate change is taught from
birth in villages in Botswana. For example, the cultural way of life of Botswana is
inclusive of climate change. In Setswana culture there were some trees like mosetlha
(Peltophorum africanum), or mohalatsamaru (Asparagus aspergillum (Campbell &
Hitchcock, 1985), which were not supposed to be burnt as they produced gases that
were not good for the environment. This cultural practice not only underscores the
intrinsic connection between traditional knowledge and environmental stewardship
but also highlights indigenous strategies for environmental conservation and sustain-
ability. Thus, there is an opportunity to increase climate change literacy by promoting
indigenous and local knowledge. As aresult, it is critical to conduct more research on
indigenous knowledge as a means of promoting climate change literacy in Botswana.
It is important that local cultural education for sustainability can be taught to youth
to explore different livelihood pathways.

Conclusion and Recommendations

This chapter examined challenges and opportunities of climate change literacy in
upper-middle income Botswana, a nation with a stable socio-economic environment.
Our work presented emerging findings such as:

lack of climate change literacy in school curriculum;
lack of professional development for educators;

lack of resources to teach environmental education;
Opportunities for climate change literacy.

We suggest an employment of local and indigenous knowledge in climate change
literacy. Our ancestors passed their rich knowledge and wisdom of stewardship from
generation to generation through millennia. Their understanding of nature and its
resources enhanced their resilience to adverse weather events and should remain
embedded in our culture now, more than ever. It is necessary to involve all students
and teachers in societal transformation and take into account the learning implications
of environmental challenges like climate change in order to effectively implement
climate change literacy in schools (Lotz-Sisitka & Lupele, 2017).
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Climate change issues like water scarcity and pollution can be linked to changes
in pedagogical processes and consequently affecting local communities (Silo,
2011). The Sustainability Starts With Teachers’ Change Projects, which focus
on building capacity, have significantly improved responses to climate change
literacy (UNESCO, 2020). In light of this, this chapter urges all interested parties,
including local people, policy and decision makers, curriculum developers, and
researchers, to set aside time to collaborate with teachers in order to implement
climate change literacy projects at the school and community levels. Future policy-
making procedures and related teacher education initiatives should pay more atten-
tion to the ongoing, complex climate change issues that have an impact on both local
communities and schools.
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Climate Change Education in West oy
Africa: Prospects and Problems
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Abstract In recent years, the challenges of climate change have accentuated with
human factors playing a significant role in its sustenance and spread. This climatic
instability which has affected the socio-political dynamics of nations in West Africa
come along with threats of political instability. It is due to these myriads of unpalat-
able experiences that global agencies and policymakers have advocated the impera-
tive to engage climate change education as a remediation tool for the rising challenges
of climate change in the sub-continent. It is however important to sound a caveat that
as beneficial as climate change education (CCE) can be when adopted, it is laden
with prospects and problems for implementation. This represents the motivation for
this study which examines the prospects and problems of adopting climate change
education in West Africa. In a bid to actualize this quest, we explored the frameworks
for climate change education in Africa and engaged in a cross-continental appraisal
of climate change education across the globe. This allowed us to identify strategies
that can be adopted and replicated in West-Africa while unearthing loopholes to
be plugged. The chapter adopted a qualitative research methodology and utilized
secondary sources of information among other sources to interrogate the embedded
issues in the discourse. The findings suggest that the West Africa region can defeat
climate change by enhancing capacities in the area of climate education and ensuring
that CCE is made a compulsory subject to be taught in all schools. It was observed
that although some schools particularly at the tertiary level teach climate change,
much emphasis is always on the scientific dimensions to the neglect of political,
social and economic components. This indicated that beyond educating the populace
on climate change, emphasis should also be on the approaches or methodologies
adopted.
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Introduction

Climate change has remained an issue of concern across the globe (Charles et al.,
2023). However, Africa can be described as a continent requiring more attention,
given the fact that seven out of the ten most vulnerable countries to climate change in
the world are domiciled in the continent (Simpson et al., 2021; UN, 2023; UNICEF,
2023). This implies that concerted action to mitigate the effects of climate change
is required which is a far cry from the current situation where issues of climate
change are handled with levity and hardly given priority attention. It is worrisome
to observe that apart from insecurities challenges facing the sub-continent, West
African states are continually confronted with threats of climate change which often
act as propellants to the spate of insecurities they experience especially with respect
to climatically induced conflicts. This is a pointer that the impacts of climate change
are already been felt in West Africa as she is currently contending with its negative
effects (Syllaetal., 2016). One major sector affected by climate change in West Africa
is the agricultural sector with the concomitant consequences on food insecurity, a
clear indicator of a weak adaptive capacity in the sub-region (Sorgho et al., 2020a,
2020b). Despite its negative consequences, it is pertinent to state that as frightening
as climate change and its accompanying aftermaths are (Simpson et al., 2021; Busby,
2018), it is not insurmountable as it can be addressed in the classrooms and beyond.

Across the globe, climate education is believed to have potentials for combating
climate change(Fernandez et al., 2014).This is a truism in all respects as education is
amajor agent in addressing climate change in the contemporary world (Wade, 1999).
Hence, the clamor for the inclusion of climate education in current schools’ curricula.
It is expedient at this juncture to make it explicitly clear that while awareness on
climate change is one thing, having a clear-cut understanding of what it represents
and steps to be taken in combating it represent another. Hence, to buttress the impor-
tance of climate change education, stakeholders such as international governmental
organizations, civil society organizations among others have called on west African
political leaders at various fora to ensure that everyone is educated on issues of the
climate. It is, however, worrisome to observe that as vital as education is to the
lingering issue of climate change, it has been plagued by an avalanche of challenges
hence impeding its applicability in addressing the raving and raging climate debacle
confronting the international political system (Pruneau et al., 2010). For instance, the
West African sub-region has not done well with respect to climate change education
because of the impediments and daunting challenges itis plagued with (UNEP, 2023).
Hence, there is need to give climate education more attention in a bid to achieve large
scale education of West Africans on the dangers inherent in climate change and how
they can combat it through engaging in climate friendly practices. The underlying
assignment in this chapter is to interrogate climate change education in West Africa
in its entirety. We also unearth the problems confronting the sub-region with respect
to the entrenchment of climate change education while identifying the prospects
embedded in it.
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Conceptual Appraisal and Theoretical Discourses

The term “climate change” is defined as any form of changes in the climate over a
period of time which could evolve as a result of natural variability or human induced
actions (Pielke, 2004; IPCC, 2007). It connotes a periodic modification to the climate
as a result of disorder in atmospheric conditions led by biological and geographical
factors which could result in an extended change in the typical meteorological condi-
tions such as rainfall, wind, global warming, among other manifestations (Mahato,
2014; Noor et al., 2020). This indicates that these climatic conditions are expected
to change over time into extreme conditions because the biologically and geographi-
cally induced causal-factors persist. For decades, options for meeting the challenges
of climate change have been clearly identified as the mitigation of future effect which
can be done through having a clear understanding of its causal effects and the adap-
tation to changes which is expected to be addressed through the knowledge of factors
that make the society and its environment vulnerable to the effect of climate change
(Pielke, 2004).

The place of education is critical when dealing with climatic change challenges
because it provides information, knowledge and understanding of the impacts and
strategies of its adaptation and mitigation to the people (Cordero et al., 2020).
Climate Change Education is the utilization of teaching and learning methods to
provide adequate information and knowledge to people to boost their understanding
of changes in climatic conditions while helping to develop effective adaptation and
mitigation responses to climate changes (Mochizuki & Bryan 2015; Sibanda & Manik
2022). Climate change education can help to create awareness on the benefits of envi-
ronmental conservation vis-a-vis the impacts of the failure to do so on sustainable
development. In the same vein, education literature about the environment provides
perspectives on the association between behaviorial change and education (Molthan-
Hil et al., 2019), showcasing the capability of learning to imbibe changes as reflected
by the constructivism theory. Currently, the youth are offered knowledge and infor-
mation about the world’s climatic conditions now and the appropriate mitigation
strategies that must be implemented, as they will be the ones to deal with the impacts
of climate change (Apollo & Mbah, 2021).

The UNESCO Climate Change Education for Sustainable Development
programme (CCESD) which was established in 2010 works with countries national
governments towards including information on climate change in educational system
with the aim of promoting people’s understanding through innovative learning
approaches (Mochizuki & Bryan, 2015). It strives to improve education and make
it an indispensable component of the global climate change strategy and attempts
to promote climate literacy particularly in young people, by assisting individuals
in comprehending the effects of global warming today (Amanchukwu et al., 2015;
Kolenaty et al., 2022). Climate change issues are recognized as a productive setting
for both learning and instruction as situated at the interface of science and society
(Szczepankiewicz et al., 2021), as such, the primary actors in confronting the
problems associated with climate change are educators and students.
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Educational knowledge on climatic changes is anchored on learning that promotes
sustainability while of recent, the gamification theory has been considered as a
useful model for enhancing learning and conformity of households and commu-
nities to understanding the procedures for mitigation and climate change resilience
(Douglas & Brauer, 2021; Mazur-Stommen & Farley, 2016; Fernandez Galeote et al.
2021).

Gamification approach to learning has been identified as the application of suit-
able game principles to non-game contexts such as climate change mitigation and
adaptation methods (Csoknyai et al., 2019). The principle of gamification fosters an
atmosphere where people are genuinely driven to interact with content pertaining
to the behavioral change that is desired (Wee & Choong 2019). Games are consid-
ered promising for engaging people with climate change as it provides a structured
and replicable approach which can influence behavior, increase system knowledge,
awareness, impact norms, facilitates discussions and increase legitimacy of deci-
sion. Long games have the ability to foster increased player connection in the field
of adapting to climate change, challenging players’ preconceived notions, altering
their behavior, and sparking action (Flood et al., 2018). Application of games when
played across several sessions and are integrated with other teaching techniques, are
more successful at promoting cognitive learning (Wouters et al., 2013).

Review of Theoretical Literature

The globe is currently affected by climate change, which is a complicated issue
that will continue to evolve (IPCC 2014). Research has revealed that gamification
fosters greater motivation through discovery learning, pictorial reference, and social
engagement, giving relatedness that improves participants’ cognition and inspires
behaviour that elicits a reaction to climate change (HSU, 2022; Koivisto & Hamari
2019). Borrowing from social constructivist theories, where ideas are developed
through interaction, games frequently offer interactive places where reality may be
experienced and modified thus making games an efficient tool for transforming reality
and creating interactive environments where it can be experienced (Monroe et al.,
2019a, 2019b).By utilizing people’s talents and skills, gamification may take climate
change communication to a new level (Rajanen & Rajanen, 2019; Brannon et al.,
2022). Applications for climate change gamification, for instance, might emphasize
the urgency of the issue, raise knowledge of it more quickly, and give users a greater
sense of control over the future by changing their behavior now.

The importance of students’ knowledge and literacy in science have been empha-
sized, (Hapgood & Palincsar 2006). Previous research has emphasized the need to
confront the issues related to climate change (Boon, 2010; Sharma, 2012). The diffi-
culties that the nature of climate change education presents to students have been
established in the literature (Bodzin et al., 2014), and the teachers’ lack of training and
preparation on the study guide and adequate curricula on climate change (Hestness
etal., 2014; Seneviratne et al. 2022), have been identified as impediments to climate
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change education. These limitations are also readily observed in teachers’ content
knowledge (Seow & Ho 2016), thus signifying that existing literature acknowl-
edged the vital need for the scientific instruction research community to adopt more
engaging and effective teaching strategies on climate change (McGinnis et al., 2016;
Sharma, 2012).

Emphasis has been placed on the role of environmental education in providing
to various groups different approaches and tools that can enhance support for their
environmentally related attitudes, awareness, values, perceptions, skills and knowl-
edge (Armstrong & Krasny, 2020). Literature has also identified the best strategies
for effective climate change education as the use of active and engaging teaching
methods addressing misunderstandings and executing climate change projects in
school and communities (Monroe et.al., 2019). On the strength of the identified lapses
observed from the lenses of literature although from other climes of the world, we
have launched this inquiry to identify challenges militating against climate change
education that are specific to the West African sub-region. We are optimistic that the
identified gaps will help in no mean measure to entrench CCE in the sub-continent.

Climate Change Education: Processes and Regional
Experiences

The agreement of stakeholders, including State parties in 1992 establishing the
UNFCCC is the fulcrum under which climate change education is anchored. The
United UNFCCC Article 6 demonstrated the need for climate change-action in mani-
fold sectors, such as education, training and public awareness (UNFCCC 1992). In the
UNFCCC Articles 4, the imperative for climate change education was stressed that
countries should promote and collaborate in education, training, and public aware-
ness to encourage an increased degree of involvement in climate change adaptation
and mitigation. As such, the UNFCCC prioritized six major spheres of action such
as, education, public engagement, public awareness, public access to information,
and international cooperation.

Collectively, the six areas for intervention would be supported largely at different
levels of government and entrusted with guiding and supporting academic standards
and administration, public services and products in the semi and informal teaching
and learning process, and also encouraging voluntary action (Carter, 2019). Nonethe-
less, the more than 20-year absence of significant advancement on these duties needs
to be recognized as a key factor in creating the frustrations that is felt in the imple-
mentation and even discourse on seeing the realization of Article 12 of the Paris
Accord (UNFCCC 2020).
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Cross-National Comparisons of Climate Change Education

Climate change which is often referred to as the long-term, sustained shift in weather
conditions in factors like temperature, precipitation, atmospheric pressure, and wind
systems. Global warming, which results from greenhouse gas (GHG) emissions into
the atmosphere, is linked to climate change. This emission progressively depletes the
ozone layer thus causing changes in global temperature. The impact of this sustained
changes in climatic condition has caused untold hardship to the planet, earth and
life (Duruji & Duruji-Moses, 2018). Studies have confirmed over and again that it
is the activities of man mainly through industrialization and deforestation that is
responsible for the emission of GHG responsible for climate change (Duruji 2018).

The adoption and utilization of multilateral platforms and channels on a global
scale to find solution to climate change beginning from the Earth Summit in Rio de
Janeiro 1992 to the biennial conference of the parties under the aegis of UNFCCC
have come out with resolutions, chatters, accords and agreements which recognize
that the solution lies in a global concerted effort and responsibility at national, local
and individual levels to address the issues associated with climate change (Duruji &
Duruji-Moses, 2017). The need for climate change action in sectors such as educa-
tion, training and public awareness was established by Article 6 of the United Nations
Framework Convention on Climate Change (UNFCCC 1992). The implication is
that climate change education becomes critical to firming up climate change aware-
ness (Filho 2021). The essence of CCE is to encourage social transformation by
reforming educational pedagogies and giving individuals the tools they need to
gain the information, skills, values, and attitudes necessary for sustainable develop-
ment (Bangay & Blum, 2010). This further emphasizes the significance of including
sustainable development concepts in curriculums (UNESCO 2020).

Climate Change Education in Europe

When compared with efforts at entrenching climate change education with other
parts of the world, the European continent is doing quite well with ensuring that
countries in the continent embrace climate change and implement measures that do
not only bring awareness but moderate behavior of individuals, corporate entities
and governments in the region (Carter, 2019). This renewed initiative is premised
on the believe that climate change is an international problem, hence, it requires
international solutions (Riddersborg et al., 2022). With this realization, governments
in about 27 European countries appear ready to take concrete actions towards this
end. So understanding each European country and appreciation of the obstacles that
may hinder the objectives becomes very imperative to achieve this and enable them to
inspire each other with green success stories in the various European countries. This
aspiration represents the root of European Climate Change Curriculum (ECCC).
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The essence of creating a ECCC curriculum was to enable European students in
high schools to identify and take action on different perspectives of climate change
including, political, economic and technological (Riddersborg et al., 2022). This
signifies that concern on educating people about climate change is now of top polit-
ical agenda in many European countries that can no longer be limited. This explains
why week in week out thousands of European youths are organized to voice out
challenges they encounter with lack of real action aimed at meeting targets stated
in the Paris Accord. European countries have ensured that European students learn
about climate change and possible solutions to issues surrounding climate change
(Riddersborg et al., 2022). However, in doing so, the emphasis is on national frame-
works that emphasize on each country’s unique challenges and its resolutions. It is
important to state that the objective is to empower young European citizens to work
in cooperation and advance cross-country innovative ways to combat climate change.
Knowledge of the ideas and challenges in the different countries is imperative for the
accomplishment of ECCC objectives. Towards this end, a document called the Euro-
pean e-book has been developed to guide European countries (Riddersborg et al.,
2022).

Climate Change Education in North America

Climate change in North America is viewed from ideological standpoints with
countries such as the United States of America sharply divided on partisan lines
(Kamanetz, 2019). In spite this, Canada is doing much better with regards to Climate
Change Education due to the fact that there is overwhelming consensus on the
dangers inherent in it (Kamanetz, 2019). In Mexico, there is relatively less aware-
ness compared to its northern neighbours but not so much with the ideological divide
witnessed in its immediate northern neighbour (Kamanetz, 2019).

Climate Change Education in Asia

The Asian continent apart from being the largest in the world is also diverse in
terms of population and geography with issues relating to climate change in the
continent and its sub-regions towing same path. Countries of South Asia which
include Bhutan, Bangladesh, India, Afghanistan Sri Lanka, the Maldives, Nepal,
and Pakistan, have a population of 1.85 billion and the landscapes are diverse with
mountains in the Himalayas, incredibly rich soil, forests, and coastal plains. The cities
and hinterlands of South Asia have many distinctive characteristics, yet the region’s
geographic location makes it susceptible to natural disasters or obstacles brought on
by the environment (Mbah et al., 2022). According to the Intergovernmental Panel on
Climate Change (IPCC) assessment, South Asian nations will likely have to address
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problems including melting glaciers, rising temperatures, and floods in their tropical
zones.

In fact, South Asia is already experiencing the effects of climate change, making it
crucial to promote climate education in the region. (Mbah et al., 2022). In the case of
Bhutan, the ministry of education has developed in addition to including knowledge
of climate change issues at various levels of the educational systems, a curriculum on
the environment and climate change should be included (Mbabh et al., 2022). Further-
more, for the Maldives, efforts centre at engaging the youths through programmes
that entrench information about coping with climate change at secondary and tertiary
institutions of learning as well as in the field of vocational education (UNISDR 2021).
The emphasis for Nepal is centered on the implementation of adaptation programs
in educational institutions by incorporating climate knowledge into the formal and
non-formal education sectors.

Climate Change Education in Latin America

The biodiversity of Latin America, poses concerns of threats by climate change to the
huge indigenous population of the continent if nothing is done to advance deforesta-
tion of the rainforest thus fueling global warming. But the interesting thing about
Latin America is that there are many higher institutions dedicated to research on
climate change including; Universidad de los Andes in Colombia, the Universidad
de Chile and the Center for Climate and Resilience Research (Siemen Stiftung,
2018). Academics at the aforementioned institutions take a keen interest in indige-
nous communities’ knowledge of nature, which are in turn introduced in schools in
the continent by educationalists. From the supranational platform, Latin American
governments have also proclaimed their commitment to incorporate climate change
education in national curricula across different level of their school system (Siemen
Stiftung, 2018).

Climate Change Education in Africa

According to research by Afro-barometer, Africa lags behind in climate change
education when compared with other parts of the world. In that research, climate
change literacy, rate is 37% while that of Europe and North America, is over 80%
(Simpson et al., 2021). Though climate change awareness varies considerably across
African countries, and even within each country, examining it on country-specific
basis; Mauritius has 66% climate change literacy rate, while in Uganda it is 62%.
However, in Mozambique and Tunisia, it is 25% and 23% respectively.

The Afro barometer research in which 394 sub-national regions were surveyed
shows that 8% (37 regions in 16 countries) scored lower than 20% on climate change
literacy, whereas only 2% (8 regions) performed up to 80%. It also shows that there
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is a striking difference within countries as well. For instance, in Nigeria, the rates
range from 71% in Kwara to 5% in Kano. In Botswana, the Lobatse region is 69%
while Kweneng West is 6%. The difference in climate change literacy rates between
the top and lowest subnational units is on average 33% (Simpson et al., 2022).

From the above narrative is is clear that West Africa can draw positive lessons from
Europe. Hence,the European relative success in climate change education has become
atemplate for developing countries in the West African sub-region to advance climate
change education. The absence of a continental institution as is the case with Europe is
certainly not the way to go for countries of West African though it has not hindered
North American countries from making progress with climate change education.
The reason being that North American countries have strong national institutions
that allows individual countries to prioritize climate change issues including climate
change education. Again, West African countries have lessons to draw from the
experience of Asian countries which share so many in common in terms of state
capacities and economic capabilities.

It is obviously clear that the best indicator of knowledge about climate change is
education and West Africa has to embrace climate change education in its entirety.
A comparison of people with no formal education and people who obtained their
high school diploma in a study carried out by (Simpson et al., 2021), revealed that
the former is likely to be 19% more climate change literate than the later. Those who
completed a university education in the same vein are 36% likely to be knowledgeable
about climate change (Simpson et al., 2021). The study found that wealthier and more
mobile Africans, that are urban based are more climate change literate, while poverty
ridden Africans are not climate change literate. Even though a robust climate change
education has not been developed in the continent, Olubebe’s study revealed that
education will be effective in increasing climate change literacy in the continent
(Olubebe, 2015).There is no doubt that climate literacy is imperative for all global
citizens including citizens of West African states because climate change education
produces climate change conscious citizens which reflects in the life style that is
green friendly. The examples we cited in the cross -continent analysis presents bright
prospect for West Africa that it is doable. A handy illustration of an African country
that has borrowed a leaf from other continents is Zimbabwe which has created and
implemented numerous programs to inform its population about climate change and
provide them with the tools they require to respond to the global environmental
catastrophe on a personal level. Zimbabwe is creating a comprehensive national
climate law to promote public education campaigns and programs for coping with
climate change (Simpson et al., 2021).Towing the same path is Kenya which due
to her experience of climate emergencies such as flood, drought and locust invasion
utilized music to raise public awareness on climate crisis (Simpson et al., 2021). This
response mechanism apart from serving as a medium of education depicts ingenuity
and pro-activeness in the midst of rising uncertainties.
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Assessing Climate Change Education in West Africa

Climate change is a global challenge that affects the global international system with
a plethora of untoward consequences that require urgent solutions of which climate
change education represents one. It is important to state that the rampaging and
ravaging incidences of climate change in the African continent continue to expose the
need for governmental support of climate focused research and education(Magadza,
2000).This is so as human-induced climate change has heightened in West Africa
with the resultant consequence of excessive rainfall a clear indicator of the paucity
of climate change education (Tandon, 2022).1t is disturbing to state that one of the
sectors most negatively impacted by climate change in West Africa is the agricultural
sector with threats of rampaging food security in the offing if left unchecked(Sorgho
et al., 2020a, 2020b).

Conceptually, climate change education can be classified as an adaptation measure
as itequips individuals with the requisite skills to reduce the effects of climate change
or help them develop coping mechanisms. Policy experts and environmental scientist
have recognized it as a necessity in the contemporary world system especially with the
challenges of climatic dysfunctions staring her in the face (UNESCO & UNFCCC,
2016).

In recent years, there has been an increasing interest in climate change educa-
tion (Monroe et al., 2019). Although climate change education is a new concept, it
seems to be gaining heightened relevance and significance among international orga-
nizations and policy makers (Laessoe & Mochizuki, 2015).This surge in the study
of climate change education might not be unconnected with the devastation that
accompanies climatic dysfunctionalities. Although we agree that there is heightened
interest in climate change education, we are not oblivious of the legion of problems it
contends with especially in the African continent (Monroe et al., 2017). For instance
it is challenged by issues such as paucity of climate skilled instructors, low recept-
ability, and weak or non-existent government policies on climate change education
among several others.

To state that there are impediments to the implementation of climate change
education is to be parsimonious with words as CCE in West Africa is bedeviled by
an avalanche of encumbrances. For instance, as catastrophic as the effects of climate
change seem, some individuals dismiss it with a wave of the finger (Pruneau et al.,
2010). A clear indicator of nonchalance with propensity to lead to acts laden with
ineptitude. Such actions contribute significantly to impeding this valuable field of
education which represents the panacea to the sub-region’s woes with respect to
climatic dysfunctionalities.

In the midst of these impediments plaguing climate change education, a legion of
roles has been attributed to it. Key among them is the influence on people’s actions
from a carefree one to a climate sensitive culture. This reinforces Mochizuki &
Bryan’s position who opined that education has the capacity to play a critical role
in improving climate literacy (Mochizuki & Bryan, 2015) and is in sync with the
findings of McCright et al., who posited that the opportunities in climate change
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education are boundless as it is laden with transformative capacities (Mc Cright
et al., 2013).It is fallout of the aforementioned literature that we assert that engaging
in climate change education is mandatory for any society desirous of sustainability.
The Chinese government for instance made climate change education compulsory
for her nationals since the 1990’s (Yi & Wu, 2009).We are therefore of the opinion
that such actions be implemented across West Africa as a means of stemming the
tide of climate dysfunctionalities.

Itis equally pertinent to reiterate that climate change education requires a compre-
hensive approach as it encompasses a broad range of disciplines (Alexandru et al.,
2013). It will therefore be apt to state that no discipline is excluded from this venture.
Hence, it will be misleading and a grave error of unquantifiable magnitude to consign
climate change education to the scientific domain as currently experienced. This
erroneous classification apart from hampering the success of the venture has the
potential of leading to a great deal of resistance from non-scientist (Cherry, 2011;
Tomasevic, 2013) with the possibility of creating a sense of aloofness. According
to (Walter Leal Filho et al., 2018) across the globe, universities have served as
climate change research centers (Leal Filho et al., 2018) a clear indicator of this
being the establishment of research hubs and clusters specifically addressing issues
of climate change. However, in spite of the centripetal role educational institutions
play especially in developed climes, a fundamental lacuna subsists which is the
failure of school curricula in some countries to address issues of climate change
hence, producing climate uneducated graduates (Eilam, 2021). While West Africa
cannot shy away from the dangers inherent in churning out climate illiterate grad-
uates and must ensure she nips this in the bud, it is equally not cheering news to
observe that despite the number of schools and training institutes in the sub-region,
they have not been utilized as platforms for the dissemination of climate change
education. This reinforces a gap prior researches have brought to the fore hinged
on the insufficient adoption of educational structures and frameworks to tackle the
global climate change conundrum (Mochizuki and Bryan, 2015).

Taking a cue from Nigeria which is West Africa’s most populous state (Statista,
2023), granted that there have been calls for full-scale implementation of climate
change education in all strata of her educational institutions, it is however worrisome
to state that one major factor militating against this seems to be the use of an outmoded
curriculum which has heightened calls for a curriculum review (Amanchukwu, 2015).
That CCE is present in school curricula in Nigeria can be regarded as cheering news
as in some countries, climate change education has not been introduced into the
school curricula which explains why at different levels, there have been calls for
its inclusion. For Eilam, apart from arguing for the inclusion of climate change in
school curricula he opines that it should be a stand-alone discipline (Eilam, 2021).
His position is anchored on the fact that when the discipline is disentangled from
others, it will be more effective and functional.

Another key challenge of climate change education in West Africa is the weak
capacity of the teachers who seem not to be fully schooled in the rudiments of environ-
mental education hence the inhibition on their ability to educate their students. This
reinforces Nebechi’s and Okoro’s position who alluded to the fact that successful
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teaching of climate change can only happen when the teachers are adequately
equipped with requisite skills (Nebechi and Okoro, 2016).This is so true because,
climate change education is a specialized form of education that requires expertise
or sufficient knowledge of the subject matter. Hence, we make bold to state that the
need for train the trainer programs in West Africa cannot be over-emphasized as they
obviously cannot give what they do not have.

Studies have shown that climate change education when administered in formal
settings has the capacity to equip individuals with the necessary skills to respond
to climatic dysfunctionalities’ (Vaughter, 2016). However, we must sound a caveat
that CCE can take place both in formal and informal settings. Hence, when engaging
in discourses bothering on climate change education, it is important to be explicit
and distinguish between formal and informal education as CCE is multipurpose and
multi-dimensional in nature.

Frameworks for Enhancing Climate Change Education
in West Africa

A general consensus has been reached that there is a strong allusion among climate
experts that human influence is causing global warming. (Malla et al., 2022), and
despite the fact that most nations have a clearly defined vision for long - term sustain-
ability founded on the Sustainable Development Goals, certain initiatives taken to
realize that vision, particularly those that fall under the purview of academic curricula
are still not fully realized in the continent. This is so, because many West African
countries are facing difficulty posed by climate change, yet it is obvious that they lack
the means of advancing mitigation and adaptation strategies to checkmate this chal-
lenge. This shortcoming calls for the strengthening of capacities in these countries
which can only be achieved through knowledge. This makes it imperative to include
climate change education in colleges and other higher educational institutions while
fostering cooperation among various actors.

The framework for enhancing Climate Change education centers on the UNESCO
Climate Change Education for Sustainable Development (CCESD) which is
anchored on the fact that education offers opportunity to combat climate change.
Under this framework, education will be used to promote principles and practice of
sustainable development. Though UNESCO has a role to play in the implementa-
tion of this programme at the regional and national levels,The overall objective of
National CCESD Programme is to support the capacities of education policy makers
and teacher training institutions in Member States to strengthen their educational
responses to mitigate and adapt to climate change. The specific objective of CCESD
country programme is to support the development and implementation of CCESD
programmes in cooperation with national responsible authorities and change agents
to ensure that education systems can respond to the needs of climate change mitiga-
tion and adaptation. Under the framework, education authorities at the national levels
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with limited technical capacity to address DRR and Education in Emergencies (EiE),
receives such support through CCESD project. The information base would help to
assess the loss and damage of the educational institutions induced from disaster and
climate change impacts; to know about the degree of DRR/CCA/CCE interventions
taken from different corners for protecting schools/colleges from disaster and climate
change impacts that would eventually percolate to working places and homes as more
and more students gain this knowledge.

Environmental education, education on climate change, and education about
sustainable development are separately taught but these three are now integrated
into a single curriculum under CCESD brings to achieve the objective of mitigation
and adaption to climate disasters in the continent. So far, both teachers and non-
governmental organizations have been responsible for implementing climate educa-
tion. In order to build integrated climate change knowledge in scientific research,
daily life, the workplace, and academia, it is vital to incorporate climate change educa-
tion into daily communication as well as upper secondary level and higher education.
This has become expedient as education about climate change aids decision-makers
in comprehending the significance and urgency of the implementation of enhanced
strategies to combat climate change nationally. Communities equally gain knowl-
edge about how climate change will impact them, how to decrease their own carbon
footprint and how to protect themselves from its adverse repercussions. The trans-
mission of information on climate change, in particular, aids in strengthening the
resilience with already vulnerable communities, which are the ones most likely to
suffer negative effects from it.

Climate change is a major and disruptive global phenomenon with wide-ranging
effects, including repercussions on the health of people and ecosystems, sea level rise,
drought and severe weather (IPCC 2014; Moraci et al., 2020). It poses difficulties
for students, science educators and researchers due to its complexity and scope
(Brickhouse et al., 2017). Students will have a sound knowledge of what the issues
of climate change and sustainable development are if they acquire and accept different
facets of sustainable education in the right and proper method and gradually, this will
aid in raising their awareness of the necessity to practice a more environment-oriented
lifestyle having been imparted systematically. This aspiration can only be attained
through proper utilization of CCE curriculum content and the adoption of courses
relevant to climate change which have great divergences across the countries.

Conclusion

The relevance of climate change education to environmental sustainability implies
that climate sensitization and education can take place anywhere although engaging in
this activity from institutions of learning seem to come with a great deal of advantages.
It is now a necessity and highly important that climate change education in West
Africa be localized and environmentally specific as the causal factors for climate
change have more often than not proven to differ from one location to the other.
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In addition to this is the need for more commitment from various West African
governments to issues of climate change education by providing funding for the
training of climate change educators. These educations when trained can train others
which can help reduce the risk of climate change in the sub-region. It is our firm
belief that if the necessary gaps are filled and loopholes addressed, the sub-region
will surmount the problems of CCE and attain bright prospects.
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Abstract Climate change education (CCE) is a vital tool for addressing Africa’s
vulnerability to climate change and advancing sustainable development. Its impact
is even more significant when integrated into higher educational systems. Notably,
Higher Education serves as a catalyst for innovation and nation-building and, hence,
an essential medium for driving sustainability efforts across present and future gener-
ations. However, evidence suggests that the adoption of CCE in African Higher
Education Institutions (HEIs) remains low. Few HEIs have specialized courses on
the subject, while others have an integrated approach within related subjects like
geography and environmental sciences. This underscores the necessity to identify
the factors behind the slow uptake of CCE across the continent. Given this premise,
our study seeks to explore the nature of the barriers as well as existing and future
opportunities for scaling up climate change education in African HEIs. Among other
factors, we identified resource limitations, institutional barriers, and socio-political
challenges as the primary constraints to CCE uptake in Africa. On the other hand, the
increasing climate commitment and the development of regional climate institutions
equally provide a unique opportunity for capacity building, knowledge exchange and
the spread of CCE across African HEI. Moreover, the rapid development of afford-
able digital communication and computing has the potential to increase networking
and collaborative efforts between climate change learners and scientists across the
region. These prospects signal a need for regional governments to multiply their
efforts towards providing an environment for the development and uptake of suitable
CCE programs.
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Introduction

Climate change education (CCE) is crucial for the fight against climate change and its
impact is far-reaching (Mochizuki and Bryan 2015). Fundamentally, CCE increases
awareness of the existing threat which is a necessary precondition for effective adop-
tion of new mitigation and adaptation technologies (Apollo & Mbah, 2021; Sato &
Kitamura, 2023). Moreover, it provides a flexible ecosystem for the generation of new
knowledge that may enable mitigation and adaptation overtime (Kagawa & Selby,
2012). Its dynamic and progressive merits make it the most malleable and adaptable
to diverse situations regardless of spatiotemporal differences. Besides, CCE also
presents communities with new knowledge and perspectives which enhances engage-
ment with the phenomenon of climate change (Reid, 2019). Additionally, when
channeled through higher educational systems, CCE can potentially make sustain-
ability ambassadors out of those who go through, hence guaranteeing a long-term
commitment to making the world safer (Mbah et al., 2022).

According to Aleixo et al. (2016), Higher Education Institutions (HEI) provide
an ideal medium for developing a new generation of environmental stewards (Goyal
et al., 2023; Kapitul¢inova et al., 2017). In concept, the prospects of CCE in HEI are
enormous partly because of the notion that Higher Education is charged with equip-
ping the national and international labour force for all industries Kapitul¢inovd et al.,
2017; (Maiya & Aithal, 2023; Ritcher and De Sousa, 2019). Its wide range of courses
and learning environment provides an ideal avenue for the acquisition and transmis-
sion of specialized knowledge which could enable individuals (students) to strive in
various economic, social, and political settings. In context, CCE courses usually stim-
ulate climate awareness and environmental consciousness while providing knowl-
edge of feasible adaptative measures. This relieves future mitigation and adapta-
tion anxiety while accelerating the adoption of relevant technologies in climate-hit
communities. In this light, integrating CCE into higher educational systems could
imply an effective approach to fighting short, mid, and long-term climate change.
Secondly, Higher Education systems are a “youth assembly” (largely composed of
youths) and an integration of CCE could provide youths with critical reasoning
skills for the development of future mitigation and adaptation measures (Tilbury,
1995). Higher Education Institutions are also perfect grounds for sustainable devel-
opment theory experimentation. Finally, education equally plays a crucial role in
shaping dynamic climate action and environmental conservation behaviour among
youths (Leal Filho et al., 2018a). Higher Education Institutions like universities are
also potential incubators and testing units for countless ideas and operations which
are tailored towards enhancing sustainability while reducing the carbon footprint of
similar organizations.

Yet, despite the highlighted benefits of CCE, its adoption in African Higher Educa-
tion systems is slow (Damoah, 2023; Leal Filho et al., 2018b; Molthan-Hill and
Mbah, 2022;). UNESCO (2021) notes that only 53% of African states have inte-
grated climate change education into their curriculum. Among other challenges,
they highlight that over 70% of instructors and educators had a poor understanding
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of the climate change concept. This begs two questions: why is CCE engagement low?
And what opportunities exist for improving CCE engagement in African higher insti-
tutions? Literature suggests that such sluggishness is associated with peculiarities
within the African Higher Education system. Also, most authors have not explored
the possibilities provided by the explosion of digital technologies. These authors fail
to provide information about the nature (their primary aim and structure) of available
CCE programs whereas awareness of available programs may guide the formulation
of future programs for Africa. Additionally, there is little information on the effect
that eLearning and other digital communication tools may have on the integration of
CCE on HEI in Africa. Meanwhile, to drive more effective CCE programs, policy
makers require extensive information on the nature and short falls of current CCE
programs. Based on the above considerations, this work seeks to explore the nature,
challenges and opportunities associated with implementing CCE programs in HEIs
in Africa. By this, we contribute to the fast-growing literature on CCE while guiding
the development and implementation of future climate education approaches for
Africa.

Overview of Climate Change Education Efforts in African
Higher Education Institutions

Arguably, the integration of climate-related programs in African HEIs has been a
progression of two stages. The initial stage included the integration of environmental
education into HEIs while the latter included more climate-specific programs. Funda-
mentally, these stages could either be a continuous progression (in situations where
a course on the environment transforms into a climate-specific course) or a discrete
progression (when both programs develop independently of each other) depending
on the context (country). Regardless, many countries have progressed in the discrete
CCE pathway where environmental programs were initially developed and inte-
grated into universities and then climate programs were developed independently.
Accordingly, African countries started integrating environmental and sustainable
development in their educational programs as early as the 1992 UNESCO education
for sustainable development agenda (Agbedahin, 2019; Manteaw, 2012). In context,
these initial programs highlighted the relationship between human activities, the
environment and (to a limited extent) climate change. Among other benefits, these
courses served as a baseline for the development of an environmental consciousness
among youths. However, they failed to emphasize the critical implications of climate
change and the vulnerabilities of various communities in Africa. Of course, it may be
logical especially since the period of their implementation coincides with the periods
of high climate scepticism (and denial) globally. To a wider extent, some aspects
of climate change education can be found sandwiched into other environmental-
related courses and programs in universities and other higher institutes of learning
all around Africa (Ritcher and De Sousa, 2019; Tilbury, 2011). Accordingly, most
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African universities offer some semblance of climate education within courses in
environmental sciences, natural resource economics, geography, and climatology.
On the other hand, the increased awareness and global acceptance of climate change
served as a propeller for the development of more climate-specific programs.

Table 17.1 summarizes the outcome of our search of web-accessible CCE
programs in African regional HEIs. The catalogue of HEIs (Table 17.1) provides a list
of the currently operational mainstream (Bachelor, Masters and Doctoral) and short
course programs in Africa. The catalogue equally highlights the country, specific HEI
offering the courses, the nature of the courses offered and an accessible link. From
the catalogue, we observe forty-one (thirty-five mainstream and six short) climate
programs. These programs are hosted by twenty-seven (out of over a thousand recog-
nized) African Universities. Most notably, we note eighteen Master’s programs and
fifteen Doctoral programs as well as bachelor programs are offered in eighteen of the
fifty-four African nations. To provide more perspective into CCE in African HEIs, we
further associated each course with their first cohort enrolment data and reclassified
them under subregions.

From Fig. 17.1a, we observe that 2013 (which coincides with the year of the
recognition as a major challenge under Agenda 2063) records the largest number
of implemented CCE programs in Africa. Beyond this, it is also observed that the
implementation of HEI climate-specific programs has witnessed both high and low
periods since 2012 with three intermediate peaks in 2015, 2019 and 2022. Given
that Fig. 17.1b highlights a high number of Masters and Doctoral programs, it is
possible that these intermediate peaks are associated with years of implementation
of new programs whereas the troughs correspond to years of evaluation. In addition
to the most recurrent Masters and Doctoral programs, we observed a few Bachelor’s
programs and short courses. Precisely we note only two Bachelor’s programs with
one in South Africa at Durbin University and another at Mesano University in Kenya
(Fig. 17.1b and Table 17.1 in the appendix). We also note six short courses including
one in central Africa (Rwanda), two in East Africa (Kenya and Tanzania) and three
in south Africa (Zimbabwe and Tanzania). Visibly, some regions fare better than
others in the implementation of CCE programs. West Africa records 44% followed
by East (27%) and South Africa (23%) with the least regions being the central (2%),
north Africa (2%) as well as some islands like Cabo Verde (2%) (Fig. 17.1b). Typi-
cally, regardless of the country or subregion, mainstream programs characteristically
span two (for Masters) to four years (for Doctoral and Bachelor’s programs) and are
designed to include initial course work and some form of dissertation or thesis. This
approach ensures that learners are imparted with a wide range of course materials that
inform a better perspective of the climate problem, but the requirements are some-
what strict for many youths. Besides some of the most affected groups of youths
are found in areas with little access to education that will enable them to integrate
such university programs. In perspective, quality CCE programs (CCE programs that
increase the sense of security among learners) carry four aspects including a cogni-
tive, socio-emotional, action-oriented and a justice aspect. The UNESCO Global
Education Monitoring Report (GEM 2023) notes that most African universities and
institutions have made progress in enhancing cognitive aspects of climate change
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https://ugbs.ug.edu.gh/department-public-administration-and-health-services-management/msc-climate-change-sustainable-developement
https://ugbs.ug.edu.gh/department-public-administration-and-health-services-management/msc-climate-change-sustainable-developement
https://ugbs.ug.edu.gh/department-public-administration-and-health-services-management/msc-climate-change-sustainable-developement
https://wascal.org/doctoral-programme-climate-change-and-land-use/
https://wascal.org/doctoral-programme-climate-change-and-land-use/
https://earthclimatesciences.uonbi.ac.ke/index.php/admission-content-type/doctor-philosophy-climate-change-and-adaptation
https://earthclimatesciences.uonbi.ac.ke/index.php/admission-content-type/doctor-philosophy-climate-change-and-adaptation
https://earthclimatesciences.uonbi.ac.ke/index.php/admission-content-type/doctor-philosophy-climate-change-and-adaptation
https://earthclimatesciences.uonbi.ac.ke/index.php/admission-content-type/doctor-philosophy-climate-change-and-adaptation
https://earthclimatesciences.uonbi.ac.ke/index.php/admission-content-type/master-climate-change-adaptation-mcca
https://earthclimatesciences.uonbi.ac.ke/index.php/admission-content-type/master-climate-change-adaptation-mcca
https://earthclimatesciences.uonbi.ac.ke/index.php/admission-content-type/master-climate-change-adaptation-mcca
https://www.ku.ac.ke/schools/environmental/index.php/research/staff-research/91-programmes/302-master-of-science-climate-change-and-environmental-sustainability
https://www.ku.ac.ke/schools/environmental/index.php/research/staff-research/91-programmes/302-master-of-science-climate-change-and-environmental-sustainability
https://www.ku.ac.ke/schools/environmental/index.php/research/staff-research/91-programmes/302-master-of-science-climate-change-and-environmental-sustainability
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https://aiccra.cgiar.org/publications/master-science-climate-smart-agriculture-curriculum
https://aiccra.cgiar.org/publications/master-science-climate-smart-agriculture-curriculum
https://sees.maseno.ac.ke/courses/environmental-science/bachelor-of-science-in-climate-change-and-development-with-IT
https://sees.maseno.ac.ke/courses/environmental-science/bachelor-of-science-in-climate-change-and-development-with-IT
https://sees.maseno.ac.ke/courses/environmental-science/bachelor-of-science-in-climate-change-and-development-with-IT
https://www.afas.africa/afas-graduate-programme/
https://wascal.org/doctoral-programme-climate-change-and-agriculture/
https://wascal.org/doctoral-programme-climate-change-and-agriculture/
https://ium.edu.na/master-of-science-in-climate-change-mitigation-and-adaptation/
https://ium.edu.na/master-of-science-in-climate-change-mitigation-and-adaptation/
https://wascal.org/doctoral-programme-climate-change-and-energy/
https://wascal.org/doctoral-programme-climate-change-and-energy/
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https://spgs.unn.edu.ng/wp-content/uploads/sites/35/2016/02/INSTITUTE-OF-CLIMATE-CHANGE.pdf
https://spgs.unn.edu.ng/wp-content/uploads/sites/35/2016/02/INSTITUTE-OF-CLIMATE-CHANGE.pdf
https://wascal.org/doctoral-pogramme-west-african-climate-systems/
https://wascal.org/doctoral-pogramme-west-african-climate-systems/
https://wascal.org/doctoral-programme-climate-change-and-human-habitat/
https://wascal.org/doctoral-programme-climate-change-and-human-habitat/
https://wascal.org/doctoral-programme-climate-change-and-economics/
https://wascal.org/doctoral-programme-climate-change-and-economics/
https://www.dcu.ie/courses/postgraduate/school-law-and-government/msc-climate-change-policy-media-and-society
https://www.dcu.ie/courses/postgraduate/school-law-and-government/msc-climate-change-policy-media-and-society
https://www.dcu.ie/courses/undergraduate/school-history-and-geography/climate-and-environmental-sustainability
https://www.dcu.ie/courses/undergraduate/school-history-and-geography/climate-and-environmental-sustainability
https://www.dcu.ie/courses/undergraduate/school-history-and-geography/climate-and-environmental-sustainability
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https://acdi.uct.ac.za/education/acdi-masters-climate-change-and-development
https://acdi.uct.ac.za/education/acdi-masters-climate-change-and-development
https://acdi.uct.ac.za/education/acdi-masters-climate-change-and-development
https://science.uct.ac.za/department-egs/degrees-courses-masters-masters-climate-change-development/overview-masters-climate-change-sustainable-development
https://science.uct.ac.za/department-egs/degrees-courses-masters-masters-climate-change-development/overview-masters-climate-change-sustainable-development
https://science.uct.ac.za/department-egs/degrees-courses-masters-masters-climate-change-development/overview-masters-climate-change-sustainable-development
https://acdi.uct.ac.za/phd-scholarships-climate-risk-resilience-and-sustainable-development
https://acdi.uct.ac.za/phd-scholarships-climate-risk-resilience-and-sustainable-development
https://acdi.uct.ac.za/phd-scholarships-climate-risk-resilience-and-sustainable-development
https://www.udsm.ac.tz/upload/20240226_120151_AdvertisementforUDSMPostgraduateProgrammes2024-2025AcademicYear.pdf
https://www.udsm.ac.tz/upload/20240226_120151_AdvertisementforUDSMPostgraduateProgrammes2024-2025AcademicYear.pdf
https://www.udsm.ac.tz/upload/20240226_120151_AdvertisementforUDSMPostgraduateProgrammes2024-2025AcademicYear.pdf
https://wascal.org/doctoral-programme-climate-change-and-disaster-risks-management/
https://wascal.org/doctoral-programme-climate-change-and-disaster-risks-management/
https://courses.mak.ac.ug/courses/climate-change
https://courses.mak.ac.ug/courses/climate-change
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https://www4.unfccc.int/sites/NWPStaging/Pages/university-partnerships.aspx
https://www4.unfccc.int/sites/NWPStaging/Pages/university-partnerships.aspx
https://ehs.unu.edu/education/non-degree/climate-academy-2022-digitalization-energy-transition-and-climate-action.html#overview
https://ehs.unu.edu/education/non-degree/climate-academy-2022-digitalization-energy-transition-and-climate-action.html#overview
https://ehs.unu.edu/education/non-degree/climate-academy-2022-digitalization-energy-transition-and-climate-action.html#overview
https://ehs.unu.edu/education/non-degree/climate-academy-2022-digitalization-energy-transition-and-climate-action.html#overview
https://www.daad.de/en/the-daad/what-we-do/sustainable-development/funding-programmes/climapafrica/
https://www.daad.de/en/the-daad/what-we-do/sustainable-development/funding-programmes/climapafrica/
https://www.dcu.ie/intra
https://www.dcu.ie/intra
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https://admission.udsm.ac.tz/index.php?r=site%2Flogin
https://unfccc.int/climate-action/momentum-for-change/activity-database/momentum-for-change-climate-change-virtual-school-for-youths-in-africa
https://unfccc.int/climate-action/momentum-for-change/activity-database/momentum-for-change-climate-change-virtual-school-for-youths-in-africa
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HEIs of each subregion in Africa, 2024

with little consideration of other aspects related to socio-emotional, action-oriented
and justice. Meanwhile, these aspects are the main propellers of sustainable attitudes
in many communities.

Stevenson and Peterson (2016) note that quality CCE education is gauged from
its ability to help learners overcome feelings of grief, anxiety, denial, and apathy.
This is intuitively linked to the socio-emotional, action-oriented and justice-focused
aspects of climate change education. As observed from Table 17.1, African CCE
programs are highly class-based. Hence, they are less desirable even to the vulnerable
climate-anxious youths (Hickman et al., 2021). Similarly, the master’s programs are
research-based which restricts the action scope of learners to a sort of one-size-fits-all
view of climate problems. These lapses in African HEI imply lost opportunities and
benefits of CCE. Consequently, many HEIs may incur higher costs over benefits of
CCE especially when training is targeted at older ages (Master’s or Doctoral levels).
These factors have partly encouraged the development of shorter courses that require
fewer preliminary conditions, but their availability is still limited. By extension and to
complement the lack of climate-specific courses other HEIs in Africa have committed
their efforts in research for climate change.

Some African universities have established centres for environmental monitoring
and control (Leal Filho et al. 2018c). For example, the University of Nigeria has set
up a Centre for Environmental Management and Control (CEMAC) and a Centre for
African Climate Change Adaptation Initiative (ACCAI). This is like the Northwestern
university centre for climate and the Environmental Learning Center (Rhodes Univer-
sity) in South Africa. Other south Africa universities like the University of South
Africa, Pretoria, Witwatersrand, and Cape town have established departments for
environmental studies and policy which research various aspects of climate change.
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Similar departments of environmental sciences are present in other African sub-
regions. These research centres play critical roles in the (re)design of CCE programs.
Firstly, they interact with communities to produce research with policy relevance.
This could be through surveys, workshops, and local consultations. Secondly, such
research institutions attract financial resources that are necessary to enhance the
quality of research in mainstream study program dissertations. Lastly, the centres
also serve as conducive mediums through which new teaching approaches and inno-
vations can be prototyped and tested. (Ritcher and De Sousa, 2019), further highlight
multiple research projects at the new western university which seek to investigate
the possibilities of integrating environmental education for sustainability in primary
and secondary schools in south Africa. Similar research on climate change can be
seen in Cameroonian and Nigerian universities.

Interuniversity networks equally play a critical role in subsidizing the training
cost and fostering collaborations between climate scientists in Africa. Frameworks
such as the RUFORUM, the East African Inter-university Council, the African
Research University Alliance and the Tertiary Education and Research Network
of South Africa usually finance small and medium-sized research projects which
permit researchers to live local realities from other regions through increased research
collaborations (Sehai and Lemma, 2008). Ideally, such a platform permits research
scientists to interact and learn from their shared research experience. This may accel-
erate collaboration in the field which could lead to research with wider policy impli-
cations across Africa. Equally, there exist many inter-African scholarships and sand-
wich programs on environmental, economics and earth sciences which are tailored
to enhance knowledge sharing. Other institutional development alliances also play
similar roles. The South African Development Commission has played a key role in
increasing the possibility of indigenizing knowledge for climate change. Indigenizing
climate change knowledge involves the development of climate-based solutions that
suit the local context. Placing Indigenous knowledge at the centre of human develop-
ment, South Africa’s 2004 Indigenous knowledge policy has placed South Africa at
the forefront of developing the protocol for indigenous knowledge research (Kaya,
2013). Though currently not totally settling, many authors accept that indigenous
knowledge systems may play a critical role in designing more efficient mitigation
and adaptation that could respond to the location specificities of the impacts of
climate change. This is partly based on some preliminary notions which include
the idea that people usually adopt strategies that are identifiable to their tribe and
communities. Plus, many African cultures have emerged from a long progressive
adaptation to various climatic factors. As such, these communities may hold some
unexplored knowledge that can assist in the development of more efficient mitigation
and adaptation strategies.
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Challenges that Underpin Climate Change Education
in African Higher Education Institutions

Among others, experts agree that a key challenge for climate change education
in most African HEIs is its perceived overlap with established science disci-
plines like geography, meteorology, physics, biology, and environmental sciences.
This perceived lack of differentiation further translates into three interconnected
sub-challenges: institutional barriers, resource constraints, and regional limitations.

(a) Resource Constraints

In theory, CCE programs are designed to respond to the impacts of climate change
whereas, climate change is an evolving global phenomenon with local impacts (time
and context varying concept) that cuts across social, economic, and political sectors
of all nations. This peculiar characteristic (of climate change) has elicited the need for
CCE program to constantly modify their content to suit the evolving climate narrative.
In other words, the evolving and context-specific nature of CCE requires instructors to
constantly research and develop new course material to meet the evolution of climate
change (Alber, 2018). Plus, non-CCE programs are less context and time-specific.
Particularly, courses like geography, physics, chemistry, climatology, mathematics,
and other exact sciences have fundamentally maintained the same frameworks over
a long period hence making the content development process easier. For example,
trigonometry in mathematics and the types of winds in geography have remained the
same over the years which makes it possible for researchers to easily develop course
content with minimum effort.

Additionally, authors such as Tilbury (2011), Reid (2019) and Mubanga et al.
(2022) highlight a general misconception of climate change among HEI climate
instructors. In fact, only about 25% of educators of climate change in Zimbabwe
attested to have some worth training in the science (Dzvimbo et al., 2022; Mubanga
et al., 2022). Such trends are also seen in other African subregions. Moreover,
the intersectoral implications (multi-sectoral impact) of climate change raise an
imperative need for cross-disciplinary collaboration (Kaya, 2013; Ritcher and De
Sousa, 2019; Reid, 2019). Meanwhile, prior to the current climate challenge, many
instructors were trained to deliver courses that lay less emphasis on multidisciplinary
research. As such, many HEI instructors face difficulties in embracing the new need
for multidisciplinary research.

Beyond the complexities around CCE programs, HEIs in many African countries
are inherently highly understaffed (Mubanga et al., 2022). In concept, understaffed
institutions may have well-trained professionals who are enthusiastic about devel-
oping CCE programs but are overburdened by the workload of their current main
course. In many understaffed universities, it is possible to see an instructor who is
responsible for more than three courses with tens of thesis and dissertation supervi-
sion students (Dzvimbo et al., 2022). This makes it difficult for the available staff
to allocate time for teaching or integrating new materials into their current course
content. Oftentimes, in such cases, instructors usually turn to shy away from handling
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climate change courses because it requires enormous efforts to develop new course
content (Reid, 2019; Tilbury, 2011).

Furthermore, because African HEIs are mostly government-owned they turn out
to be underfinanced whereas the relative novelty of the science demands enormous
research to drive decisions. Additionally, only 0.47% of the public investment budget
of in African countries is allocated to research endeavors. As such many African
universities lack adequate funding and resources to set up proper laboratories, acquire
equipment, and employ experienced technologists. Tilbury (2011) and Reid (2019),
argue that HEI responds to underfinancing by readjusting priorities which might
sometimes imply cutting research resources while prioritizing staff remuneration. To
some extent, this approach seeks to maintain the commitment of staff to educating
learners. Institutions which turn to international sources of funding also complain of
an inherent constraint in research agenda where most funding agencies determine the
nature of research. Such funding generally defeats the initial reasons for the funding
of interest while driving diverging research agendas.

(b) Institutional Barriers

Regardless of the right personnel, institutionalizing the subject still requires a
consensus on the nature of a HEI climate change course program in Africa. At
present, there is little consensus on the basis for such a program thus making institu-
tionalization more difficult for universities (Reid, 2019; Tilbury, 2011). Also, there
is little understanding of the most effective way to deliver climate change education
materials (Mubanga et al., 2022). Studies (Ritcher and De Sousa, 2019; Rousell,
Cutter-Mackenzie-Knowles, 2020) in developed nations indicate higher engagement
from alternate education including games, interactive learning as well as excur-
sion and field visits of museums and cultural heritages whereas in Africa, climate
programs are widely teacher-based which might limit engagement and learning.
Interactive games and practical experimentation on data build a sense of proximity
to the climate problem that is not possible using traditional teaching approaches.
Unfortunately, the use of such interactive games is highly dependent on available
soft and hard infrastructure such as access to the internet, meteorological stations,
databanks (trail datasets) and laboratories (Dzvimbo et al., 2022; Mubanga et al.,
2022). Of course, combining current mainstream and alternative teaching seems
promising even for Africa but it lacks the critical infrastructures that are needed to
guarantee a low-cost CCE program. Without such infrastructure, even presumably
“easy” solutions like excursions and field visits usually require learners to make some
form of financial commitment. These are therefore deemed costly and undesirable,
especially in the absence of subsidies for the less financially viable.

Conversely, university education is already subsidized (to accommodate the less
financially privileged) in many African countries (World Bank, 2010). In the same
light, the cost of stable internet access in many parts of Africa makes it difficult for
most students to take advantage of the availability of interactive educational software.
Many interactive games are simulated on the internet or require downloading and
purchase of license keys. All of which are financially demanding to educational
institutions and learners who are already financially constrained. Also, data-related
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practical programs require location-specific data from meteorological stations and
data centres, but such centres are still rare. In cases where they exist, they are either too
sparsely distributed to collect representative data or are poorly maintained such that
the data generated are arguably unreliable. This absence of meteorological data makes
it extremely difficult to implement practical exercises with learners. Moreso, these
data challenges have made it difficult for climate scientists to develop or experiment
with African climate realities (Conway and Schipper, 2011). Some authors have
resulted to depend on freely available satellite data but again the cost of stable internet
may interfere with learner’s desire to study the concept. Partly because satellite
data are stored in cloud storages which require internet access and a large offline
storage unit for download. These are again not readily available for researchers in
many African universities hence authors are forced to pay using (limited) personal
resources. Such conditions equally reduce both learners’ and instructors’ interest in
(studying) incorporating more practical courses into current CCE programs.
Furthermore, most African HEIs are government institutions and administrative
positions are obtained through government appointment. This makes universities to
be at the centre of political machinations (Dzvimbo et al., 2022; Mubanga et al.,
2022). In some cases, appointment is not based on merit but rather based on polit-
ical affiliations thus making plans and strategies to become unattainable. Besides,
most appointments are short-lived. University and general HEI bureaucracy some-
times cause delays in the approval of new courses or programs into the general
curriculum. Such political machines usually cause delays and even stiffening of
some strategic visions and goals. Finally, Mubanga et al. (2022) remark that HEIs
including universities fail to practice what they preach. For example, higher insti-
tutions might lecture on the ills of combustible fuels and fuel wood burning and
yet their entire institution is run on dirty energy. Such laxity in the implementation
of sustainable behaviour reduces learners’ commitment to learning. It also makes
learners minimize the potential climate threat and its implications for development.

(c) Socio-Political Hurdles

A significant number of African states and communities continue to grapple with
an array of complex sociopolitical challenges and inter-tribal tensions. In the last
decade, a minimum of 3 in 10 countries in every region has suffered at least one form
of sociopolitical unrest or tribal conflict (Alobo et al., 2018; Leonid, 2013). Sudan
underwent a major separation, dividing the country into two distinct nations. Mean-
while, Niger and Gabon have witnessed internal political struggles and transitions of
power, often marked by tension and instability (Alobo et al., 2018). These crises and
conflicts often force schools to shut down, requiring major adjustments to education
systems. In the most extreme cases, youth lives are lost, resulting in the complete loss
of educational opportunities for entire communities. Additionally, the prevalence of
war-related crimes like kidnapping and armed robbery in these environments makes
research inherently risky and deters international funding bodies from engaging in
these areas (Arieff and Johnson; Muhammad, 2019; Osawe, 2015). At worst, HEI
activities are stopped for prolonged periods partly due to either combined or indepen-
dent student and staff strikes (Kaya, 2013). This was the case with the recent ASUU
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strike in Nigeria where lectures were interrupted for an entire academic calendar,
resulting in an imminent break in the learning process.

(Dzvimbo et al., 2022) and Mubanga et al. (2022) equally highlight a major
challenge faced by most African universities, which is the low engagement from
the surrounding rural communities. These communities often find the developed
approaches recommended by the universities to be irrelevant to their realities. The
situation highlights a possible disconnect between research and society. On the one
hand, some authors have attributed this disconnect to the aforementioned data scarcity
challenges in Africa. Following this premise, the unavailability of data that reflect
community realities has led to the development of less desirable adaptation practices.
Whereas other authors suggest that such disconnects are tied to the perceived Euro-
centricity of African climate programs. In this view, they argue that much climate
research and CCE programs in Africa are conceived using a top—bottom approach
which fails to capture local realities. In fact, their premise suggests that every funded
research is based on a theme that fits the main vision of the (European) funding body
(most of which might not fit the African context). Moreover, empiricism (the royal
road to scientific research) also turns to disregarding other peculiarities in African
cultures while promoting more empirically explained concepts. Meanwhile, these
peculiarities of cultural factors have historically played key roles in the adaptation
and survival of rural communities. Interestingly, Universities exist within communi-
ties with well-defined constructs which guide communal activities and livelihoods
for many generations. Hence integrating new concepts (especially those which are
perceived as “far off” from the local practices) could spark a loss of interest in the
adoption of the designed mitigation and adaptation solutions. These sparks generally
reduce the penetration of new knowledge in many African communities. And even
though the study of IKS (local practices inherent to African community life) is fast
gaining steam and very promising, its rate of development remains constraint by a
lack of a consensus among IKS researchers and a lack of funding to mainstream the
approaches learned.

By the later assertions and inferring from Tables 17.1 and 17.2, it is difficult to
ignore the implication of the huge European funding that has permitted the establish-
ment of the current CCE. Over 40% of the offered mainstream courses are funded
by the German federal ministry of economic cooperation and development or the
German academic exchange service. Additionally, all the short course programs and
even associated free E-resources (in Table 17.2) are funded by a European agency.
While some authors may argue that such funding has permitted African institutions
to increase climate change knowledge and research despite the challenges of the
African Higher Education ecosystem, others still argue that the constraints attached
to this funding account in part for the reduced diffusion rates of CCE in Africa.
According to this group, the fact that students are trained in a purely academic style
usually constricts their understanding of the climate change problem whilst CC is
ever-evolving. Not excluding the fact that purely academic programs exclude many
brilliant youths who cannot either afford (the academic and financial requirements
for) entry into the university. Such youths are also affected by climate change and
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their participation equally matters but this cannot be possible without acommensurate
education.

Consequently, progress in Africa is observed to be less than that observed in
other regions which have similar development realities. By intuition, it is fair to
say that the development of more effective CCE programs may not be achieved
without the support of external funding agencies but a purely Eurocentric design
may not suit African nations the case for Africa especially given its unique socio-
economic and political constructs. Rather CCE may become better if climate scientist
manages to integrate IKS (the indigenous perspective: technics, views, and strate-
gies) into the current teaching-based and short-course approaches. The reason is
that CCE programs are fundamentally designed to increase climate consciousness
and action (this type of knowledge is available in the mainstream and short course
programs). More precisely, the learner is trained to be apt at solving local climate
problems whereas rural communities are peculiar and face difficulties in accepting
new approaches. This bias in rural communities could be easily addressed through an
understanding and design of mitigation and adaptation strategies from the indigenous
perspective. This is only possible through an understanding of IKS and a constant
interaction of learners with the local communities.

Prospects for an Impactful Climate Change Education
in African Higher Education Institutions

The CCE concept is a new concept which is directly and indirectly linked to many
other sustainable development initiatives (Molthan-Hill et al., 2022). In this light,
it will turn to share benefits and support from previously established initiatives
and agendas but most importantly it will help in concretizing the sustainability
agenda. While there are many obstacles to its dissemination across Africa, it appears
there exist some semblance of opportunities within the current HEI ecosystem.
These advantages are broadly categorized under the emergence of digital technolo-
gies (Digitalization communication and computation which is linked to emerging
eLearning opportunities) and Institutional improvements.

A. Emergence of Digital Technologies
I. Digitalization Communication and Computation

Though initially a little unexpected, it is highly likely that the explosion
of digital telecommunication technologies may open huge windows of
opportunity for the development of future CCE. Ideally, the expansion of
digital communication devices, services and tools provides three benefits to
African institutions (Nuutinen and Leal Filho, 2018; Hassall, 2011). Firstly,
affordable digital communication tools and devices increase the chances for
the development of institutional digital infrastructures. Such infrastructure
includes institutional servers, and data centres which have the capacity to
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Table 17.2 Catalogue of freely accessible United Nations and other African HEI accessible
eLearning platforms

S/n | Course Course type Source (Accessed: March
10, 2024)
1 EO AFRICA Space Practical training in the use and | Space Academy — EO
academy management of Earth AFRICA (eoafrica-rd.org)
Observation data to infer climate
change-related occurrences
2 UNIVERSITY Introductory Lecture series to African Urban Economic
MOHAMMED VI urbanization and climate change | Development in the
POLYTECHNIC (UM6P) Context of Climate Change
Morocco African Urban | African Cities Lab
economic development in
the context of climate
change
3 Implementation of Theoretical course to guide Courses — Learning for
national voluntary carbon | participants in the different Nature
footprint programmes stages of design and
(NVCEFPs) implementation, costs, financing
mechanisms and benefits of a
voluntary national program
4 UNEP MOOC on Theoretical guide to Massive Open Online
Nature-based solutions for | understanding and applying Courses | UNEP - UN
disaster and climate nature-based solutions that Environnent Programme
resilience restore or protect natural or
modified ecosystems and
biodiversity
5 UNERP Disasters and Theoretical guide to Disasters and Ecosystems:
ecosystems: resilience in a | interlinkages between Resilience in a Changing
changing climate MOOC | ecosystems, disaster risk Climate MOOC 2 | UNEP
2 reduction and climate change - UN Environment
adaptation Programme
6 UNCC: Learn online Theoretical guides to various Home | One UN Climate
course catalogue aspects of climate change, Change Learning
adaptation, mitigation and Partnership
sustainable development (unccelearn.org)
7 Climate change, peace Guide to the interlinkages adelphi and UN
and security between climate, peace and organisations develop
security self-paced course on
climate change, peace and
security |
Climate-Diplomacy
8 United Nations food and | Wide range of e-learning courses | Learning | Integrating

agricultural organizations
(FAO) e-leaning catalogue

ranging from institutional, social
and economic climate
change-related modules

Agriculture in National
Adaptation Plans (NAPs) |
Food and Agriculture
Organization of the United
Nations (fao.org)

(continued)


https://www.eoafrica-rd.org/space-academy/
https://courses.africancitieslab.org/courses/course-v1:UM6P+002+2022/about
https://courses.africancitieslab.org/courses/course-v1:UM6P+002+2022/about
https://courses.africancitieslab.org/courses/course-v1:UM6P+002+2022/about
https://courses.africancitieslab.org/courses/course-v1:UM6P+002+2022/about
https://www.learningfornature.org/en/courses/
https://www.learningfornature.org/en/courses/
https://www.unep.org/explore-topics/education-environment/what-we-do/massive-open-online-courses
https://www.unep.org/explore-topics/education-environment/what-we-do/massive-open-online-courses
https://www.unep.org/explore-topics/education-environment/what-we-do/massive-open-online-courses
https://www.unep.org/resources/e-learning/disasters-and-ecosystems-resilience-changing-climate-mooc-2
https://www.unep.org/resources/e-learning/disasters-and-ecosystems-resilience-changing-climate-mooc-2
https://www.unep.org/resources/e-learning/disasters-and-ecosystems-resilience-changing-climate-mooc-2
https://www.unep.org/resources/e-learning/disasters-and-ecosystems-resilience-changing-climate-mooc-2
https://www.unep.org/resources/e-learning/disasters-and-ecosystems-resilience-changing-climate-mooc-2
https://unccelearn.org/
https://unccelearn.org/
https://unccelearn.org/
https://climate-diplomacy.org/magazine/cooperation/adelphi-and-un-organisations-develop-self-paced-course-climate-change-peace
https://climate-diplomacy.org/magazine/cooperation/adelphi-and-un-organisations-develop-self-paced-course-climate-change-peace
https://climate-diplomacy.org/magazine/cooperation/adelphi-and-un-organisations-develop-self-paced-course-climate-change-peace
https://climate-diplomacy.org/magazine/cooperation/adelphi-and-un-organisations-develop-self-paced-course-climate-change-peace
https://climate-diplomacy.org/magazine/cooperation/adelphi-and-un-organisations-develop-self-paced-course-climate-change-peace
https://www.fao.org/in-action/naps/resources/learning/en/
https://www.fao.org/in-action/naps/resources/learning/en/
https://www.fao.org/in-action/naps/resources/learning/en/
https://www.fao.org/in-action/naps/resources/learning/en/
https://www.fao.org/in-action/naps/resources/learning/en/
https://www.fao.org/in-action/naps/resources/learning/en/
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Table 17.2 (continued)

S/n | Course

Course type

Source (Accessed: March
10, 2024)

9 Global research alliance
e-learning catalogue

Wide range of e-learning courses
ranging from institutional, social
and economic climate
change-related modules

E-Learning | Global
Research Alliance

10 | International Institution
for Biosaline Agriculture

Training on climate change and
agriculture for the Middle East,
North Africa and other Arid
regions of the world

E-learning | International
Center for Biosaline
Agriculture

11 | The Moroccan digital
academy [UM6P] and
coursera data science and
analysis in python and R

Training in data curation,
management and big data
inferencing with case studies on
climate change

Data Science | Coursera

12 | Data science and analysis
in python and R

Training in data curation,
management and big data

Get Started | DataCamp

355

inferencing with case studies on
climate change

Source Authors’ computation from web-accessible African HEI CCE program websites and United
Nation-related eLearning sites (UNFCC, UNEP, UNESCO, FAO), 2024

achieve regional-specific research for future collaborations and explorations.
Besides such centres may reduce the cost of acquisition of publicly avail-
able data while providing access to computational tools and automated soft-
ware. These aspects will not only increase data availability but could poten-
tially enhance precision in climate measurement. The combination of these
aspects will generate renewed interest in the development of more hands-
on approaches for CCE. Rousell and Cutter-Mackenzie-Knowles (2019)
asserts that the introduction of novel technologies may usher in a universe
where youths can engage with climate change in ways that are regionally
significant.

Apart from the ease of data acquisition and computation, the emergence
of more affordable digital tools will also permit learners in African HEIs
to access many available online courses. Bearing in mind that many basic
concepts of climate change are currently available online, it holds that access
to these online courses may reduce the burden associated with developing
new course material. Consequently, many instructors may have more time
to carryout research in areas that may help in the development of more
sustainable mitigation and adaptation strategies for the future. This may
involve intensifying research in promising areas like IKS. Perhaps this
could also accelerate the rate of development and institutionalization of
such concepts. The prospects of satellite communication also provide the
possibility for research scientists in Africa to adopt existing experimented


https://www.biosaline.org/capacity-development/e-learning
https://www.biosaline.org/capacity-development/e-learning
https://www.biosaline.org/capacity-development/e-learning
https://www.biosaline.org/capacity-development/e-learning
https://www.biosaline.org/capacity-development/e-learning
https://www.coursera.org/programs/data-science-fsnlr/my-learning?authProvider=um6p%26myLearningTab=IN_PROGRESS
https://www.datacamp.com/users/sign_in?redirect
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interactive teaching frameworks. Fransman et al. (2018) suggest the possi-
bility of marked improvements in learners’ skills when exposed to interac-
tive software and games. In effect, Rooney-Varga et al. (2018), highlight that
access to affordable internet and digital communication devices could permit
African youths access to achieve an 81% higher learning effectiveness espe-
cially when compared to the current class-based methods. Finally, digital
communications software (WhatsApp, Facebook, twitter and LinkedIn) may
increase the development of extended research networks. Such networks
could have the potential of fertilizing interdisciplinarity across Africa while
enabling the clustering of likeminded researchers in climate change and
other fields. Social media platforms have also served as interesting media
to encourage climate interest and engagement among youths. In any case,
it is evident that the more internet services and digital communication tools
become affordable, the more Africa HEIs and communities will potentially
increase their commitment and interest in CCE initiatives.

Emerging E Learning and E Libraries

As highlighted above, the available of affordable digital communication
tools and services has driven the development of many online courses. Most
of these classes are funded by international institutions and cover topics
which previously posed challenges to instructors in African higher institu-
tions. Table 17.2 highlights an inexhaustible catalogue of freely available
online courses that touch on aspects of climate change. In the first column,
we highlight the institutions and associated courses. Since many of these
courses are not widely known, we decided to provide a highlight of the main
course objectives in the second column and finally in the third column, we
attached a hyperlink to enable further research in its regards. From the table
observe that many international institutions have consistently developed
open courses to enable an understanding of climate and its implications
for regional realities (Haslett & Wallen, 2011). These courses cover regular
subjects on the environment and sustainability but also extend to novel fields
like data science, data analysis, remote sensing, and machine learning in
association with climatic data. Thus, permitting the modelling and inter-
nalization of the climate change challenge on an individual basis. Most of
these courses are available for free on platforms. In context, from the table
observe that the FAO [8], United Nations Environmental program [UNEP
4 and 5], UN climate change [6], the European space agency [1] and other
University institutions like UMG6P [2 and 11] each have eLearning platforms
or an e Library that is filled with interesting context specific materials that
can be easily accessed with a click on the internet (Hassall, 2011; Nuutinen
and Leal Filho, 2018; Okoye and Okoye, 2016).

En-ROADS is another freely available, transparent, fully documented, embedded in
the latest climate science, and calculates a scenario in less than a second which makes
it appropriate for use in classrooms (Rayhan, 2022; Ryder et al., 2023). This permits
the study of climate energy dynamics through workshops or interactive games. The
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framework of these eLearning materials could serve as a solid framework for the
development of a CCE curriculum that suits the African narrative. In situations of
delays in the development of curriculum, these lessons could be used as teaching
aids.

We used a keyword search on associated United Nation related environment and
climate change eLearning websites such as UNFCC, UNEP, FAO and UNESCO.
These results were complemented by the outcome of our initial search of web-
accessible CCE programs in HEIs in Africa to produce a list of freely available
digital learning platforms as highlighted in Table 17.2. From our point of view, the
highlighted courses provide a wide range of practical and theoretical courses which
may aid learners in familiarizing themselves with the climate narrative. Of course,
even though internet accessibility is still a challenge in some parts of Africa, it is
visible from Table 17.2 that the internet is bringing interesting learning alternatives
that might reduce the burden that is currently carried by instructors while permit-
ting them the time required to carry out policy-driven research in the area of climate
change. Moreover, some platforms provide freely accessible trial datasets which span
all the African continents. Hence actualizing the learning-by-doing approach. In addi-
tion, it is necessary to note that most online courses (including those highlighted in
the table) are designed to be self-paced and readily available online to all learners
regardless of their nationality or academic standing. These modules are readily avail-
able and adapted to suit the learners’ realities plus with the internet, the learners can
take them more than once and at any time of the year. This additional flexibility
makes them suitable for all age groups and for reinforcing other associated mate-
rials. Quite unfortunately, this course cannot be easily afforded by African youths
partly because of the high cost of internet and communication devices. We however
anticipate that the rapid development of less costly digital tools and digital commu-
nication infrastructure in HEIs may enable many African youths to take advantage
of the wide range of online courses.

B. Institutional Improvements

While it is true that the African Higher Education systems are plagued by many chal-
lenges, it remains equally true that some aspects could be improved. For example,
the CCE mainstream approach (Bachelor, Masters and Doctoral programs) has
excluded many youths who have the potential to contribute positively to developing
more sustainable mitigation and adaptation solutions for their countries. To increase
opportunities for all irrespective of socio-economic class and educational status,
many African nations have resolved to develop innovation hubs for climate change
(Molthan-Hill et al., 2022). These hubs are spaces that are designed to promote free
thinking and framing of solutions and products that could aid climate change mitiga-
tion and adaptation. Innovation hubs are generally either independent within commu-
nities or associated with universities and other related institutions that promote crit-
ical thinking and problem-solving skills. In principle, the combination of innovation
hubs with universities generally yields the biggest returns. This is because the estab-
lishment and effective operation of such hubs within universities provide a learning
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and exchange platform where the local people can interact and co-create sustain-
able solutions for the community. A recent example occurred when the government
of Zimbabwe launched several innovation hubs in Zimbabwean universities aimed
at producing more adoptable climate-resilient technologies (Dzvimbo et al., 2022;
Mubanga et al., 2022).

Beyond the potential that the innovative hub could have for the development
of more CCE programs, other factors have emerged which signal the potential
for increased implementation of CCE programs in African HEIs. Notably, Lotz-
SisKita (2011) highlights an increased awareness of the importance of sustainability
across African communities and University institutions. This increased awareness
may perhaps increase the interest of HEIs to seek CCE courses for learners to address
the sustainability needs of their communities. Other HEIs may increase the financial
allocation for research in areas of sustainable developed as well as related topics
like climate change mitigation and adaptation. An example is UM6P in Morocco
where the sustainability culture is reflected in its buildings, courses, and research.
The university is highly research-driven with 70% of its research projects incorpo-
rating aspects of climate change and environmental sustainability and thus setting
the pace for a new Higher Education perspective in Africa. Another good example is
Uganda’s Martyrs University which has taken significant steps to improve the liveli-
hood of the surrounding communities and has contributed to improving income,
food security, water conservation, and sustainable living. (Tilburg, 2011) highlights
that this initiative has had a huge positive impact on the relationship between the
university and neighbouring communities. In some cases, it is likely that the success
of such projects usually restores the trust of the local community in HEI solutions,
hence, setting the stage for the dissemination of new technics and concepts like CCE.

Atamacro level, the increased awareness of climate vulnerability in many African
countries has initiated a new set of agreements and regional partnerships. These
initiatives are set to assist African states in revamping the research and climate adap-
tive capacity (the ability of a community to cope despite climate extreme events)
of developing communities. For example, the United Nations University (UNU)
accredited over 63 Regional Centers of Expertise (RCE) across Africa, Australia,
the Asia—Pacific region, Europe, the Middle East, South America, the Caribbean,
and North and Central America (Tilburg, 2011). These institutions are dedicated
to promoting regional collaboration, knowledge dissemination, and practical action
for sustainability. Apparently, the increased interest and engagement from partici-
pants in the Mainstreaming Environment and Sustainability in African Universities
(MESA) Partnership could largely be attributed to these RCEs (Ogbuigwe, 2009;
Togo & Lotz-Sisitka, 2013). Among others, the operationalization of RCEs permits
universities to combine scarce resources to address the sustainability imperative.
Apart from the RCEs, there exist various agreements which bind states to fulfil
their ratified regional commitments. Other special cases like the successful collab-
oration of WWF and BUSE in Zimbabwe equally assert the benefits of collabora-
tions between academic institutions and non-governmental institutions (Mugambe
etal., 2023). However, there are many research centres, initiatives, and programs that
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have diverse interests including environmental policy, energy, global change, envi-
ronmental health, and environment (Dzvimbo et al., 2022; Mubanga et al., 2022;
Rousell and Cutter-Mackenzie-Knowles, 2019).

Beyond the resource mobilization aspects, there are two benefits of most climate-
related agreements. Firstly, they establish regional and subregional baselines from
which progress can be measured in the future. Secondly, agreements constrain coun-
tries and regions to contribute quotas or meet various standards under strict time
frames thereby limiting bureaucracy. By extension, the establishment of climate
agreements may intrinsically suggest the prospects of probable improvements in
the area. We build on data from the UNESCO, 2023 Global Education Monitoring
Report, Apollo and Mbah (2021), web-accessible HEI databases, and extended
web search on various United nation environment and climate-specific initiatives
(UNFCC, UNEP, UNITAR, UNESCO) to curate a catalogue of the potential of
regional and subregional agreement and the relative absence of reference materials
on this aspect of CCE (Table 17.3). The catalogue (Table 17.3) highlights a list of
CCE-related agreements which are likely to increase future regional implementa-
tion of CCE programs. To increase the general understanding of these programs,
Table 17.3 is broken into four sections including the precise name of each initiative,
and the country or subregions which are directly involved (in columns one and two).
In the third column, we highlight the objectives of these programs and in the fourth,
we provide a reference link to guide further research.

This table adds to the work of Apollo and Mbah (2021) which had previously high-
lighted a list of national institutional engagements in West African states. The table
covers agreements that cut across countries in other subregions (North, East, South
and Central) and Africa. As of present, from the table, we count 12 initiatives which
have been advanced to enhance access to CCE education in African states. These
agreements are grouped into three categories including regional financial commit-
ments, regulatory (regional consulting) agreements and subregional strategies that are
tailored to fight climate change. Financial commitments include agreements (high-
lighted in italic on the table [10, 11, 12, 14, 15, 17]) that will most likely be created
to increase regional access to climate finance. The presence of these finances may
increase government investments in HEIs research and perhaps also research in crit-
ical sectors like climate change. Regulatory agreements on the other hand refer to
strategic commitments that foster regional investments (highlighted in bold [1, 3]),
strategic initiatives which foster capacity building (still in bold, [4, 5, 7, 19, 20]) and
subregional collaboration among climate scientists [2, 8, 9].

Notably, we highlight the Annual Action for Climate Change Empowerment
Dialogue and the Local Communities and Indigenous People Platform (LCIPP) of the
United Nations. The initiative was strategically kick-started to accelerate the creation
of relevant Afrocentric knowledge for CCE. The LCIPP is the first-ever platform
which collects local experiences across the region to create shared values which can
be harnessed for a tailored and effective CCE in Africa. Such platforms may renew
interest in IKSs while contributing to the acceleration of research and consensus on
an acceptable African protocol for integrating IKS. This consensus could imply a
first step towards developing CCE programs which reflect local realities and generate
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Table 17.3 Catalogue of regional CCE initiatives in Africa

s/n | Initiative Country Institutions objective Source (Accessed:
March 10, 2024)

1 | Regional West Africa This highlights the West African nations
declaration on commitment of some West | signed a Regional
climate education African nations, including Declaration on

Burkina Faso, Cote d’Ivoire, | Climate Change
Senegal, Togo, and Guinea to | Education | UNITAR
increase funding for

comprehensive climate

literacy efforts in the region

2 | Mission du Conseil |20 African Set up to assist African Conseil Economique
Economique, Social | states nations in their bid for Social et
et Environnemental climate financing from other | Environnemental du

international institutions. Royaume du Maroc
They also strengthen (cese.ma)
research cooperation
between climate scientists
across Africa
3 | Comité inter-état de | 13 African Promoting food security and | Bienvenue sur le

lutte contre la
secheresse dans le
sahel

Nations mostly
located in the
Sahel

ecological balance in the
Sahel involves strategic
formulation, scientific
cooperation, information
dissemination,
capacity-building, and
program implementation

Portail Web du
CILSS

(continued)


https://unitar.org/node/6226
https://unitar.org/node/6226
https://unitar.org/node/6226
https://unitar.org/node/6226
https://unitar.org/node/6226
https://www.cese.ma/
https://www.cese.ma/
https://www.cese.ma/
https://www.cese.ma/
https://www.cilss.int/
https://www.cilss.int/
https://www.cilss.int/
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s/n | Initiative Country Institutions objective Source (Accessed:
March 10, 2024)
4 | Regional Africa The TAGDev Program, TAGDev Flagship |
universities forum implemented by RUFORUM | RUFORUM
for capacity in collaboration with The
building in MasterCard Foundation,
agriculture aims to transform African
(RUFORUM) agricultural universities and
“Transforming their graduates. This
African agricultural transformation involves
universities to enhancing the application of
meaningfully science, technology,
contribute to business, and innovation to
Africa’s growth and better address developmental
development” challenges and promote rural
(TAGDev) Program agricultural transformation in
Africa
5 | UNESCO greening | Global The Greening Education Greening Education
Education Partnership is a global Partnership |
partnership initiative that prepares UNESCO
learners for climate action by
emphasizing the critical role
of education
6 | South African South Africa | The goal of this programis | SADC Education
Development Region to create and implement For Sustainable
Education for programs that enhance Development
Sustainable human capabilities across Strategic Framework
Development various domains, including | SADC
program [(SADC | education, health, poverty
ESD) Regional eradication, employment,
Strategic food security, environmental
Framework] management, and gender

equality

(continued)


https://ruforum.org/tagdev-flagship
https://ruforum.org/tagdev-flagship
https://www.unesco.org/en/sustainable-development/education/greening-future
https://www.unesco.org/en/sustainable-development/education/greening-future
https://www.unesco.org/en/sustainable-development/education/greening-future
https://www.sadc.int/document/sadc-education-sustainable-development-strategic-framework
https://www.sadc.int/document/sadc-education-sustainable-development-strategic-framework
https://www.sadc.int/document/sadc-education-sustainable-development-strategic-framework
https://www.sadc.int/document/sadc-education-sustainable-development-strategic-framework
https://www.sadc.int/document/sadc-education-sustainable-development-strategic-framework
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s/n | Initiative Country Institutions objective Source (Accessed:
March 10, 2024)

7 | UN action for Global According to UNFCC, ACE | Action for Climate
climate change aims to empower everyone | Empowerment |
empowerment for climate action through UNFCCC
(ACE) education, awareness,

training, participation,
information access, and
international cooperation

8 | UN local Global LCIPP is an open and Homepage | Local
communities and inclusive space that brings Communities and
indigenous people together people and their Indigenous Peoples
platform (LCIPP) knowledge systems to build a | Platform (unfccc.int)

climate-resilient world for all

9 | UN Annual (ACE) | Global The platform provides a ACE Dialogue 2023
empowerment regular forum for Parties and | - Day 1 | UNFCCC
dialogue other stakeholders to share

their experiences, and
exchange ideas, good
practices and lessons learned
regarding the ACE
framework

10 | African Africa The challenge seeks to boost | Africa Adaptation
Development Bank sustainable job creation Acceleration
(AfDB) and the through support for Program | African
Global Center for entrepreneurship and Development Bank
Adaptation (GCA)- youth-led innovation in Group (afdb.org)
Youth Adapt climate change adaptation
Challenge and resilience across Africa

(continued)


https://unfccc.int/topics/education-and-youth/big-picture/ACE
https://unfccc.int/topics/education-and-youth/big-picture/ACE
https://unfccc.int/topics/education-and-youth/big-picture/ACE
https://lcipp.unfccc.int/
https://lcipp.unfccc.int/
https://lcipp.unfccc.int/
https://lcipp.unfccc.int/
https://unfccc.int/event/ace-dialogue-2023-day-1
https://unfccc.int/event/ace-dialogue-2023-day-1
https://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/africa-adaptation-acceleration-program
https://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/africa-adaptation-acceleration-program
https://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/africa-adaptation-acceleration-program
https://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/africa-adaptation-acceleration-program
https://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/africa-adaptation-acceleration-program
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s/n | Initiative Country Institutions objective Source (Accessed:
March 10, 2024)
11 | African African The AfDB set up this project | Climate Action
Development Bank to assist financial Window | African
Climate Action mobilization of climate funds | Development Bank
Window by African nations. The Group (afdb.org)
resources mobilized under
this dedicated Window will
be allocated through three
sub-windows:
75% will finance Adaptation
action in line with Africa’s
most urgent priorities
15% will support Mitigation,
and
10% will be used to deliver
Technical Assistance
12 | Africa Climate Africa Since 2014, this AfDB Africa Climate
Fund program has supported over | Change Fund |
26 African countries in African
developing capacities to Development Bank
access international climate | Group (afdb.org)
finance and in the
implementation of
small-scale adaptation
projects to enhance their
resilience to the impacts of
climate change
13 | The Climate Ethiopia US$2 million to fund the Ethiopia Launches
Change Education development of climate the Implementation
Strategy change materials for primary | of its National

(2017-2030)

schools, refresher training
for schoolteachers, and
monitoring and evaluation of
the strategy

Climate Change
Education Strategy
and Priority Actions
— Knowledge
Sharing Platform
(uncclearn.org)

(continued)


https://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/climate-action-window
https://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/climate-action-window
https://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/climate-action-window
https://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/climate-action-window
https://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/africa-climate-change-fund
https://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/africa-climate-change-fund
https://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/africa-climate-change-fund
https://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/africa-climate-change-fund
https://www.uncclearn.org/news/ethiopia-launches-the-implementation-of-its-national-climate-change-education-strategy-and-priority-actions/
https://www.uncclearn.org/news/ethiopia-launches-the-implementation-of-its-national-climate-change-education-strategy-and-priority-actions/
https://www.uncclearn.org/news/ethiopia-launches-the-implementation-of-its-national-climate-change-education-strategy-and-priority-actions/
https://www.uncclearn.org/news/ethiopia-launches-the-implementation-of-its-national-climate-change-education-strategy-and-priority-actions/
https://www.uncclearn.org/news/ethiopia-launches-the-implementation-of-its-national-climate-change-education-strategy-and-priority-actions/
https://www.uncclearn.org/news/ethiopia-launches-the-implementation-of-its-national-climate-change-education-strategy-and-priority-actions/
https://www.uncclearn.org/news/ethiopia-launches-the-implementation-of-its-national-climate-change-education-strategy-and-priority-actions/
https://www.uncclearn.org/news/ethiopia-launches-the-implementation-of-its-national-climate-change-education-strategy-and-priority-actions/
https://www.uncclearn.org/news/ethiopia-launches-the-implementation-of-its-national-climate-change-education-strategy-and-priority-actions/
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s/n | Initiative Country Institutions objective Source (Accessed:
March 10, 2024)

14 | Funds for CC Zambia Allocating (US$200,000) for | Education in Zambia
awareness in climate change awareness in | | Global Partnership
general education general education and for Education

(US$200,000) for Higher
Education from 2021 to 2024

15 | A climate change Cabo Verde Implementing a climate NAP_Cabo

education plan education plan from 2022 to | Verde_EN.pdf
2028, estimated at (unfccc.int)
approximately US$1,500,000
with the national adaptation
plan

16 | The Namibian Namibia The strategy aims to ensure | CEPA Strategy MET
Communication, 75% of key groups - final - 13 05
Education & Public understand climate change 2019.pdf (cbd.int)
Awareness Strategy adaptation and mitigation by
(2019-2030) 2030

17 | The national Zimbabwe The National Climate Zimbabwe Has
climate change Change Learning Strategy Launched its
learning strategy (2020) has allocated an National Climate
(2020) estimated budget of Change Learning

US$120,000 for this Strategy, Cementing
initiative. Above others, the | the Country’s
educational system in Commitment to
Zimbabwe evaluates the level | Advancing Climate
of understanding of Literacy. —
climate-related study Knowledge Sharing
modules Platform
(uncclearn.org)
18 | National climate Cote d’Ivoire | Cote d’Ivoire, the Ministry afdb_cote_divoire_f

change learning
strategy

of Environment and
Sustainable Development,
through the National Climate
Change Program, organized
a public validation workshop
of the National Learning
Strategy on Climate Change
2022-2026

inal_2018_english.
pdf

(continued)


https://www.globalpartnership.org/where-we-work/zambia
https://www.globalpartnership.org/where-we-work/zambia
https://www.globalpartnership.org/where-we-work/zambia
https://unfccc.int/sites/default/files/resource/NAP_CaboVerde_EN.pdf
https://unfccc.int/sites/default/files/resource/NAP_CaboVerde_EN.pdf
https://absch.cbd.int/api/v2013/documents/01AD4C2B-05BE-6EFD-A04A-7A54A5CC78EB/attachments/213722/CEPAStrategyMET-final-13052019.pdf
https://absch.cbd.int/api/v2013/documents/01AD4C2B-05BE-6EFD-A04A-7A54A5CC78EB/attachments/213722/CEPAStrategyMET-final-13052019.pdf
https://absch.cbd.int/api/v2013/documents/01AD4C2B-05BE-6EFD-A04A-7A54A5CC78EB/attachments/213722/CEPAStrategyMET-final-13052019.pdf
https://www.uncclearn.org/news/zimbabwe-has-launched-its-national-climate-change-learning-strategy-cementing-the-countrys-commitment-to-advancing-climate-literacy/
https://www.uncclearn.org/news/zimbabwe-has-launched-its-national-climate-change-learning-strategy-cementing-the-countrys-commitment-to-advancing-climate-literacy/
https://www.uncclearn.org/news/zimbabwe-has-launched-its-national-climate-change-learning-strategy-cementing-the-countrys-commitment-to-advancing-climate-literacy/
https://www.uncclearn.org/news/zimbabwe-has-launched-its-national-climate-change-learning-strategy-cementing-the-countrys-commitment-to-advancing-climate-literacy/
https://www.uncclearn.org/news/zimbabwe-has-launched-its-national-climate-change-learning-strategy-cementing-the-countrys-commitment-to-advancing-climate-literacy/
https://www.uncclearn.org/news/zimbabwe-has-launched-its-national-climate-change-learning-strategy-cementing-the-countrys-commitment-to-advancing-climate-literacy/
https://www.uncclearn.org/news/zimbabwe-has-launched-its-national-climate-change-learning-strategy-cementing-the-countrys-commitment-to-advancing-climate-literacy/
https://www.uncclearn.org/news/zimbabwe-has-launched-its-national-climate-change-learning-strategy-cementing-the-countrys-commitment-to-advancing-climate-literacy/
https://www.uncclearn.org/news/zimbabwe-has-launched-its-national-climate-change-learning-strategy-cementing-the-countrys-commitment-to-advancing-climate-literacy/
https://www.uncclearn.org/news/zimbabwe-has-launched-its-national-climate-change-learning-strategy-cementing-the-countrys-commitment-to-advancing-climate-literacy/
https://www.afdb.org/sites/default/files/documents/publications/afdb_cote_divoire_final_2018_english.pdf
https://www.afdb.org/sites/default/files/documents/publications/afdb_cote_divoire_final_2018_english.pdf
https://www.afdb.org/sites/default/files/documents/publications/afdb_cote_divoire_final_2018_english.pdf
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Table 17.3 (continued)

s/n | Initiative Country Institutions objective Source (Accessed:
March 10, 2024)
19 | The Moroccan Morocco Mohammed VI Foundation | Eco-Schools — La
Eco-Schools and the Ministry of Fondation
program Education launched this Mohammed VI pour
project with the aim of la Protection de
improving education for I’Environnement

environmental conservation | (fm6e.org)
and sustainable development

20 | African Association | Cameroon The project promotes the Environmental
for Green Cities development of school and | Education in
(AVIVE) initiated community botanical Cameroon | Climate
the Environmental gardens, and environmental | Chance
Education project, education concepts (climate-chance.org)

Source Computed from UNESCO Global Education Monitoring Report 2023 and Authors’ search
of web-accessible (implemented programs that have application websites) CCE programs in HEIs
of each subregion in Africa, 2024

applicable mitigation and adaptation solutions. Subregional strategies (highlighted
in white on the table) include strategic plans and commitments to increasing adaptive
capacities. Sub-regional strategies vary from national adaptation plans (as is the case
for Namibia [16], Cote d’Ivoire [18] and Ethiopia [13]) to regional adaptation plans
(as is the case with the subregion of South Africa [6]).

Regional strategies play key roles in driving the implementation of new concepts.
Arguably, the SADC-ESD regional strategic framework has permitted South Africa
to implement an innovative approach to climate change education. South Africa
is visibly the only region that has successfully integrated indigenous knowledge
across its academic CCE programs, including specialized masters, undergraduate
courses, and doctoral dissertations. This is suggestive of the power of institutional
collaboration. It equally suggests the huge possibilities that exist for the dissemination
of CCE in African HEIs especially with the right institutional support. In hindsight,
intensifying the adoption of CCE in African HEI needs a mix of strategies including
the creation of relatable knowledge which is complemented by diverse forms of
intrinsic learning motivations. Such motivations may vary with socio-demographics
and local context, but the objectives remain the same.

Conclusion

This study examines the current challenges and future opportunities that could
contribute to the development and integration of climate change education (CCE)
into African Higher Education institutions (HEIs). With a keen focus on current
challenges and the implication of future opportunities, the study identified three


https://fm6e.org/en/programme/eco-schools/
https://fm6e.org/en/programme/eco-schools/
https://fm6e.org/en/programme/eco-schools/
https://fm6e.org/en/programme/eco-schools/
https://www.climate-chance.org/en/best-pratices/education-environnementale/
https://www.climate-chance.org/en/best-pratices/education-environnementale/
https://www.climate-chance.org/en/best-pratices/education-environnementale/
https://www.climate-chance.org/en/best-pratices/education-environnementale/
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main constraints to CCE implementation in HEIs including resource limitations,
institutional barriers, and socio-political constraints. These factors either indirectly
affect the allocation of critical resources or directly affect the daily operations of
HEIs. In many instances, the result usually leads to reduced interest of instructors
to commit to implementing CCE programs. Conversely, we highlight two major
areas for enhancing CCE dissemination: affordable digitalization communication
and computation and institutional support mechanisms. These factors generally seek
to reduce the burden on instructors while permitting them the time to carry out
research that could enrich the development of more suitable CCE programs. Based
on these findings, we conclude that the rapid implementation of CCE programs
can be made possible by a mix of strong subregional institutions, human capital
development, increased investment in climate change-related research and access
to affordable digital communication tools and devices. Such frameworks could aid
African climate scientists in building a consensus and developing culturally relevant
approaches. Additionally, strengthening regional research networks can foster collab-
oration and knowledge sharing. These efforts could pave the way for an “African
model” of climate change education in universities, tailored to address local reali-
ties. African HEIs can further leverage existing resources like climate data libraries
to enhance education for both staff and students.
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