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Abstract

Climate change represents a significant threat to our planet and our collective future. To address
this challenge, it is essential to raise public awareness and provide the necessary knowledge to
understand, mitigate, and adapt to the impacts of climate change. However, education on this
crucial topic faces numerous challenges. This research aims to analyze the educational
challenges related to climate change in Benin. The methodology adopted involved conducting a
survey among secondary and technical education stakeholders, analyzing data, and reviewing the
literature to identify and understand these challenges. The results of this research show that many
obstacles persist. Among the main challenges, it was found that 95% of teachers often lack the
knowledge and resources to effectively address the topic of climate change. Additionally, 90% of
respondents indicated that school curricula do not always reflect the latest scientific advances on
climate change and do not sufficiently promote an interdisciplinary approach. Misinformation
and climate denial also pose barriers to understanding and accepting the reality of climate
change, according to 85% of respondents. Finally, schools and educational institutions often lack
the financial and material resources to implement truly effective climate change education
programs.
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Introduction

Climate change is one of the most urgent and complex
challenges humanity faces in the 21st century. By rapidly
and profoundly altering the environmental conditions of
our planet, it disrupts ecosystems, affects natural
resources, and endangers life as we know it.

In light of this reality, education plays a crucial role in
raising awareness, fostering understanding, and

combating climate change. However, this educational
task itself faces a series of major challenges that require
special attention.

Over the past few decades, in the context of our
consumer-driven  societies, climate change has
accelerated at an alarming rate due to the increase in
anthropogenic greenhouse gas emissions
(Intergovernmental Panel on Climate Change - IPCC,
2013 and 2014; Potvin, 2016).
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Climate change is a complex global problem due to its
interactions with many other issues, such as economic
development and poverty reduction. Developing
countries are the least responsible for climate change but
are the most exposed to its effects. The eradication of
poverty and the improvement of living conditions
through the achievement of the Millennium
Development Goals (MDGs) must remain a priority.

The challenge lies in achieving the MDGs while
reducing carbon dependency, promoting climate
resilience, and ensuring balanced economic development
(UNESCO, 2014, p.2). Progress must be made in
multiple directions: the development and transfer of
green technologies, the reduction of greenhouse gases,
and the implementation of effective national policies. It
is equally important to provide education and training, as
well as to raise awareness among the widest possible
audience on the issue. It is urgent to build an informed
global citizenry, have a knowledgeable workforce, and
ensure that public officials are aware of their role in
climate change mitigation and adaptation (UNESCO,
2014, p.2).

It should be noted that the fight against global climate
change is not solely within the realm of science. The
concerted action of all components of society is essential
to stabilize the increasing concentration of greenhouse
gases in the atmosphere and to enable us to adapt to
climate change. This is why UNESCO intervenes in all
its areas of activity—education, culture, sciences, and
communication—to address this problem in a holistic
manner (UNESCO, 2014, p.3).

However, the phenomena associated with climate change
are not easy to understand. It requires, first and foremost,
a basic understanding of physics, geography, and
meteorology. Unfortunately, these are not necessarily
taught in schools. Many of these concepts are only
covered in advanced or specialized courses in the latter
stages of secondary or higher education. Due to its
complexity, the issue of climate change is not always
addressed, or it is dealt with superficially, as teaching
staff often hesitate to introduce it due to a lack of training
or fear of being unable to answer students' questions
(Pena-Vega, Alfredo, 2021). This means that few adults
and young people have a good understanding of climate
change.

In research, the issue of climate change has long been the
domain of experts in climatology and Earth sciences,
with initial awareness focusing on the greenhouse effect

and the harmful action of carbon dioxide. Climatologists
have gradually mobilized around these issues to draw the
attention of political circles, and their community has
structured itself with the creation of the IPCC, a forum
for collective expertise aimed at clearly identifying the
elements that reflect a consensus within the scientific
community.

In recent years, climate change has entered other
disciplinary fields, particularly those of the social
sciences, such as economics, political science, education,
history and geography, sociology, and more. The [PCC
has also integrated these new dimensions with Working
Group II, which is dedicated to issues concerning the
vulnerability of socio-economic and natural systems to
climate change, the negative and positive consequences
of these changes, and the possibilities of adaptation.

This systemic vision of the ecological transition is
gradually being imposed in the conception of research
projects and their funding, as well as in the partnerships
initiated between higher education institutions and
research organizations.

The objective of this research is to explore the
educational challenges of climate change in Benin.
Benin, located between 6°15' and 12°10" North latitude
and 0°45' and 3°45' East longitude, covers an area of
114,763 square kilometers. With a population of
10,008,749 inhabitants in 2022, its population density is
59 inhabitants per square kilometer (Figure 1).

The country exhibits marked climatic variation from
south to north, with each region displaying distinct
characteristics. Southern Benin, from the coast up to the
latitude of Bohicon, is characterized by a sub-equatorial
climate with two rainy seasons and two dry seasons. In
central Benin, from the latitude of Bohicon to that of
Save, a transitional climate is observed, influenced by
the climatic patterns of both the south and the north.

Northern Benin, from the latitude of Parakou to
Malanville, is dominated by a Sudanian-Guinean climate
with a long rainy season and a long dry season. It is
important to highlight the uniqueness of the Atacora
region in Benin, influenced by its mountainous terrain.
This area is subject to orographic rainfall, a phenomenon
related to altitude.

This brief description underscores the complexity and
climatic richness of Benin, a country where geographical
diversity translates into a variety of weather conditions.
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Research Methodology

The research focused on involving all stakeholders
throughout the process. The research was conducted in
two complementary phases:

Data Collection Phase

The primary approach used for this research was a
literature review. This method allowed for the
identification and analysis of various relevant documents
to achieve the set objectives. Additionally, primary data
were collected through an online questionnaire
administered to teachers at General Education Colleges
and High Schools.

Data Analysis Phase

The information gathered through the literature review
and the online survey was subjected to a thorough
analysis. This rigorous analysis allowed for the
identification of key findings and the drawing of well-
supported conclusions on the studied topic. The active
involvement of all stakeholders, combined with this
robust two-step methodology, gave the research
particular strength and reliability. The results provide a
holistic and in-depth view of the issue, supported by both
high-quality secondary and primary data.

Sample Size Determination

This research adopted a systematic approach to
determine the sample size. Specifically, the questionnaire
was administered online to high school and college
teachers in Benin. In total, 100 respondents completed
the questionnaire, including 40 high school teachers and
60 General Education College teachers.

This rigorous approach allowed for the collection of
representative primary data from a diverse sample of key
actors within the Beninese education system. The in-
depth analysis of this information, combined with the
literature review conducted in the first phase, provided
this study with methodological solidity and increased the
reliability of the results obtained.

The active involvement of all stakeholders, coupled with
this complementary two-step methodology, was essential
to offering a holistic and in-depth view of the studied
issue. The conclusions of this research are thus based on
a comprehensive set of high-quality secondary and
primary data.

Data Processing and Analysis

The data collected, both through the literature review and
the online questionnaire, underwent rigorous processing
using Google Forms and Excel tools. This in-depth
analysis allowed for the production of results in the form
of figures.

These graphical and tabular presentation methods
facilitated the interpretation and understanding of the
main findings from the research. They provide a clear
and educational visualization of the trends, correlations,
and key insights derived from the data collected from the
100 respondents.

The use of these analysis and results presentation tools
contributed to enhancing the reliability and transparency
of the study. It also allowed for a structured and
accessible presentation of the conclusions, thereby
facilitating their appropriation by all the involved
stakeholders.

This rigorous methodological approach, combining data
collection, processing, and analysis, was essential to
ensuring the robustness and relevance of the results of
this research.

Results and Discussion
Geographical Distribution of Respondents

Figure 2 shows the geographical distribution of the
respondents in this research.

From the observation of Figure 2, a significant disparity
in teacher participation in the questionnaire was noted,
with 50% in the South, 39% in the Center, and 11% in
the North. This low proportion in the Center is
concerning and warrants further analysis. It is possible
that this low participation rate is linked to limited access
to computer tools in the Central region. Field
observations and discussions with teachers suggest that
the use of computers is less common in Central Benin.
Additionally, the limited internet coverage in the region
may also have posed a barrier to participation in the
online questionnaire.

Number of Public and Private General Education
Institutions

Figure 3 shows the number of public and private general
education institutions by department.
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The analysis of Figure 3 reveals a notable disparity in the
distribution of public and private general education
institutions across the departments of Benin.

The Atlantique department stands out with a high
number of private institutions (427), while Couffo has
significantly fewer (11). This disparity can be explained
by the concentration of administrative services in the
Atlantique department, which attracts a wealthier
population with the means to enroll their children in
private schools. Regarding public general education
institutions, the Collines department has a high number
(100), while the Littoral has a lower count (19). This
difference may be attributed to the economic challenges
faced by parents in the Collines, who may not always
afford the tuition fees for private schools.

It is important to note that these observations represent a
preliminary analysis and require further investigation to
fully understand the socio-economic factors influencing
the distribution of educational institutions across the
various departments of Benin.

Number of Public and Private Technical Education
Institutions

Figure 4 illustrates the distribution of public and private
technical education institutions.

The observation of Figure 4 reveals a significant
disparity in the distribution of public and private
technical education institutions across the departments of
Benin. Although the number of public and private
technical institutions varies from one department to
another, it is important to note that their overall
development in Benin remains limited. However, there is
a notable concentration of private technical institutions in
the Atlantique, Littoral, and Ouémé departments, with
44, 41, and 43 institutions, respectively. This
concentration could be explained by higher demand in
these regions, possibly due to a denser population or a
more dynamic economy. It is encouraging to see that the
government has prioritized technical education since
2021. This initiative could help address the deficit of
technical institutions, particularly in regions where they
are less prevalent. It would be valuable to further analyze
the factors contributing to the disparity between
departments, as well as the impact of government
initiatives on the development of technical education in
Benin. In conclusion, given the diversity of educational
institutions available in Benin, whether technical, public,
or private, it is essential to integrate climate change

education into the educational system. This initiative is
crucial for preparing future generations to face the
adverse effects of climate change by equipping them
with the knowledge and skills necessary to adapt and
mitigate its impacts. It is important to define a few
concepts within the framework of this research.

Definition of Key Concepts

To better understand certain concepts, it is important to
define them.

Climate

The concept of climate results from the succession of
different weather types, although the temporal averaging
involved in any climate analysis tends to mask this
diversity. The concept of climate must also be associated
with a given spatial scale. The term "climate" describes
the average state and variations of parameters such as
temperature and precipitation in a region over a thirty-
year period. Climate refers to the statistical description of
all weather conditions for a specific location over several
decades. It is based on average values and variations of
parameters such as temperature, precipitation, and
sunshine duration, as well as information related to wind
and its direction, which help identify the prevailing
conditions (National Centre for Climate Services NCCS,
2018). The World Meteorological Organization (WMO)
defines 30-year reference periods to describe climate
states. These periods allow for monitoring climate
change and classifying the various climatic conditions of
different regions around the world (National Centre for
Climate Services NCCS, 2018).

Climate Change

Global climate change is a reality. The evolution of the
climate during the 20th and 21st centuries is primarily
attributable to greenhouse gas emissions from human
activities.

The climate and the climate system have always evolved.
The reasons for these changes are diverse, as the climate
system is influenced by many factors. In addition to
anthropogenic emissions of greenhouse gases and
aerosols, and changes in land use, there are also
numerous natural factors such as volcanic eruptions,
variations in solar activity and Earth's orbit around the
sun, changes in the chemical composition of the
atmosphere, vegetation evolution, and many others. All
these factors influence the climate on different time



Int.].Curr.Res.Aca.Rev.2024; 12(9): 1-12

scales. While human processes lead to rapid changes in
the context of Earth's history, some natural factors are
also responsible for very long-term changes in the
climate. At the NCCS, we refer to "climate change" as
the period of climate history from the beginning of the
industrial era to the end of the 21st century. This is the
period covered by our scenarios. The term "climate
change" encompasses both changes in the climate system
and human and natural factors.

The Intergovernmental Panel on Climate Change (IPCC),
established in 1988, studies and assesses scientific
knowledge as well as the causes and impacts of climate
change.

Thus, in its fifth report published in 2013, the IPCC
acknowledges that "human influence on the climate has
been the dominant cause of the observed warming since
the mid-20th century." It is considered that:

¢ Since the Industrial Revolution (mid-19th century),
the impact of humans on climate change has been
significant.

e Since the mid-20th century, human activities have
accelerated this process.

The three terms to know—disruption, warming, and

change—are used to describe the alteration of climatic

phenomena such as:

e the increased frequency of heat waves,

e the absence of precipitation or, conversely, its
increase,

e the increased frequency of storms, hurricanes, etc.

Studying these three terms involves examining
temperature variations over long scales, both past and
future, for at least 100 years or more.

Adaptation to Climate Change

Adaptation to climate change, as defined in the reports of
the Intergovernmental Panel on Climate Change (IPCC),
is the process of adjustment to the current or expected
climate, which includes both climate variability and
extreme weather events. Specifically, it involves limiting
the impacts of climate change and the associated
damages to the population, socio-economic activities,
and nature. Public adaptation policies aim to anticipate
the expected impacts of climate change, limit their
potential damages by intervening on the factors that
control their magnitude (for example, urbanization in
high-risk areas), and take advantage of potential
opportunities.

The adaptation process, which addresses the
consequences of climate change, complements
mitigation actions that aim to reduce the causes of
climate change, namely greenhouse gas emissions.

Even if states took drastic measures to immediately
reduce their greenhouse gas emissions and achieve net-
zero emissions by 2040, the average temperature would
still increase by 1.5°C compared to pre-industrial levels
(as indicated in the IPCC special report). A 1.5°C
increase may seem minimal, but this warming will be
sufficient to significantly alter several characteristics of
our environment.

Ultimately, adaptation corresponds to the design and
implementation of measures to prepare for climate
changes or to respond to stress caused by them in order
to reduce the extent of damages (Smit & Wandel, 2006).

Mitigation of Climate Change

The IPCC defines adaptation to climate change in its
glossary as the “process of adjustment to the current or
expected climate, as well as its consequences. For human
systems, it involves mitigating or avoiding harmful
effects and exploiting beneficial effects. For certain
natural systems, human intervention can facilitate
adaptation to the expected climate and its consequences.”

At the same time, the call to mitigate the effects of
climate change has transformed into a call to action for
reparation: high-income countries are urged to rectify
their past and present contributions to the climate crisis.
This approach aligns with the United Nations Framework
Convention on Climate Change (UNFCCC), which
advocates for climate justice by recognizing the
inequality of historical responsibilities in the climate
crisis and emphasizing that wealthier countries, which
have benefited from high-emission activities, have a
greater obligation to play a major role in mitigating these
impacts. This involves not only reducing their own
emissions but also supporting vulnerable countries in
their transition to low-emission development pathways.

Another essential aspect is to ensure a just transition for
workers and communities dependent on the fossil fuel
industry and the many other industries that rely on it.
This process must prioritize social equity and create
alternative job opportunities as part of the transition to
renewable energy and more sustainable practices.
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In the case of emerging economies, innovation and
technological advances have now shown that sustained
economic growth can be achieved with clean and
sustainable energy sources.

By integrating renewable energy technologies such as
solar, wind, and geothermal energy into their growth
strategies, these economies can reduce their emissions,
enhance energy security, and create new jobs and
economic opportunities. This shift not only contributes to
global mitigation efforts but also sets a precedent for
sustainable development.

According to UNDP (2024), mitigating the effects of
climate change is a daunting task, particularly due to the
entrenched dependence of the global economy on fossil
fuels and the difficulty of phasing out fossil fuel
subsidies. This dependency, along with entities interested
in maintaining it, poses a major obstacle to the transition
to sustainable energy sources.

The shift to decarbonization and renewable energy leads
to increased demand for critical minerals such as copper,
lithium, nickel, cobalt, and rare earth elements. Given
that new mining projects can take up to 15 years to yield
results, mineral supply chains may become a bottleneck
for decarbonization efforts. Moreover, these minerals are
primarily found in a few countries, mostly low-income,
which could increase supply chain vulnerability and
geopolitical tensions (UNDP, 2024).

In summary, mitigation involves the implementation of
changes, regulations, or technologies aimed at reducing
greenhouse gas emissions (Intergovernmental Panel on
Climate Change, 2007).

Climate Change Education

Climate change education refers to educational processes
aimed at raising awareness, informing, and equipping
individuals and communities about the causes, impacts,
and solutions related to climate change. Its goal is to
develop the knowledge, skills, and attitudes necessary for
everyone to understand, adapt, and contribute to the
mitigation of climate change (UNESCO, 2019).

According to the OECD (2020), climate change
education encompasses themes such as climate science,
environmental, social, and economic impacts, as well as
individual and collective actions to be taken to reduce

greenhouse gas emissions and adapt to the effects of
climate change.

The IPCC (2018) also emphasizes the importance of
education and public awareness as essential levers for
fostering behavioral changes and stimulating climate
action at both local and global levels.

Understanding of the Climate Concept by High
School and College Students

Figure 5 illustrates the understanding of the climate
concept by learners.

From Figure 5, it is important to note that the
understanding of the climate concept among learners is
not very well grasped. While 62.90% of learners
demonstrated a good understanding of the climate
concept, a significant 37.10% did not comprehend it at
all. This lack of understanding of the climate concept
hinders the ability to address the educational challenges
of climate change.

It is crucial to acknowledge that misinformation and
communication play a significant role in the educational
challenges of climate change. These two factors interact
and impact climate education. Climate misinformation
involves the deliberate dissemination of false
information or conspiracy theories regarding climate
change.

It often relies on fallacious arguments to sow doubt about
the reality or severity of climate change or to discredit
scientists and climate experts. Misinformation can
originate from various sources, including social media,
pressure groups, and even some political leaders.

Furthermore, climate misinformation creates confusion
among the public, particularly among students and young
people. It sows doubt about the credibility of information
presented in classrooms, making it more difficult for
educators to convey knowledge based on solid facts.

Preparing Future Generations for Climate Change
through Education

It's often assumed that tackling challenges like climate
change is solely the responsibility of governments or
scientists. However, the reality is that each of us plays a
crucial role, both as contributors to the problem and as
potential agents of change.
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Figure.1 Geographical Location of the Research Area
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Proportion of
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Figure.2 Geographical Distribution of Respondents
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Figure.4 Distribution of Public and Private Technical Education Institutions
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Figure.5 Understanding of the Climate Concept by Learners
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Education is the key to engaging all citizens in this
endeavor. What students learn today will inevitably
shape the world of tomorrow. Climate Change Education
for Sustainable Development (CCESD) is therefore of
paramount importance. This education must empower
the public, especially younger generations, to understand
the stakes of climate change and feel personally invested

| don't understand at all

in its solution. It must encourage them to modify their
behaviors to reduce greenhouse gas emissions and to
adapt to local climate shifts. Rethinking CCESD for
greater relevance is essential. To be truly effective,
CCESD must be tailored to local contexts and prioritize
the transmission of traditional knowledge and practices
to learners. While CCESD is necessary at all levels, both
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in formal and informal educational settings, raising
awareness among young children is ultimately the best
way to achieve lasting behavioral and attitudinal change
in the face of climate change. This will require the
involvement of society as a whole.

Extending beyond schools, CCESD must reach all
citizens, regardless of age. This is a challenge that affects
society as a whole and demands a large-scale
mobilization. It's critical that everyone recognizes their
share of responsibility and their power to act, whether
through their consumption choices, daily practices, or
civic engagement. Climate change education is therefore
a vital lever for preparing future generations to address
these critical challenges. It is an investment in the future
that will benefit all of society.

Revitalizing Climate Change Education to Inspire
Action

A key element is to empower local communities to share
their observations, experiences, and concerns regarding
climate change, and to facilitate exchanges among them.
This would enable the creation of a global database of
local knowledge and adaptation practices, a valuable
resource for better understanding the concrete impacts of
climate change. Furthermore, there is a need for
increased support for research and educational activities
conducted at the community level on these issues. This
would empower communities to take ownership of these
complex challenges and act concretely. It is crucial to
provide guidance and resources for integrating climate
change into secondary school programs and into
technical and vocational education and training, utilizing
innovative pedagogical methods. It is also essential to
recognize and amplify the role and influence of
Indigenous peoples and their traditional knowledge
within international climate discussions. Their on-the-
ground expertise must be acknowledged and integrated
into global reflections and decisions.

Educational Challenges of Climate Change in Benin

Benin, like many countries in Sub-Saharan Africa, faces
significant challenges in climate change education.
Despite efforts made in recent years, awareness and
understanding of climate-related issues remain limited,
particularly in rural areas and among the most vulnerable
populations. One of the primary challenges is the
effective integration of climate themes into school
curricula, from primary to secondary education,
according to 90% of those surveyed. Too often, issues
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related to climate, environment, and sustainable
development are addressed superficially or in isolation,
lacking a truly systemic approach. It is crucial to
strengthen the initial and ongoing training of teachers so
that they can grasp these complex issues and convey
them to students in a pedagogical and engaging manner.
Furthermore, unequal access to information and
information and communication technologies (ICT)
significantly hinders the dissemination of climate
knowledge to remote communities. Developing
innovative pedagogical tools, tailored to local contexts,
and democratizing access to climate data represent a
major challenge. Finally, the limited resources allocated
to climate change education by public authorities
significantly restricts the scope and impact of initiatives
in this area. It is essential that the Beninese government
prioritize climate change education as a national priority,
mobilizing the necessary human and financial resources.
In the face of these challenges, a holistic approach
involving all stakeholders (authorities, teachers, civil
society, the private sector, etc.) will be crucial for
developing a genuine culture of climate resilience among
the Beninese population. Only such collective
mobilization will enable the successful addressing of the
critical educational challenges of climate change.

Key Aspects of Climate Change Education

Effective climate change education must address several
complementary challenges. It is paramount to convey
accurate and up-to-date scientific knowledge about
climate processes, the irrefutable evidence of ongoing
change, its  anthropogenic  causes, and its
multidimensional ~ impacts, both  environmental,
economic, and social. A deep understanding of these
interconnections is essential to raise public awareness
and sensitize individuals to the urgency of the situation.
Furthermore, it is crucial to develop practical skills and
abilities that enable individuals to actively contribute to
mitigation, meaning the reduction of greenhouse gas
emissions, and adaptation, meaning the reduction of
vulnerability to the impacts of climate change. Education
must thus become a vehicle for concrete action,
empowering citizens to become responsible actors in the
transition towards a more sustainable future. It is
essential to encourage responsible attitudes and
sustainable behaviors, such as reducing carbon
footprints, conserving natural resources, and supporting
climate policies. Education must promote more
environmentally friendly lifestyles and encourage the
adoption of innovative solutions. It is important to note
that climate change education cannot be limited to
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technical aspects. It must also address ethical and social
dimensions, highlighting the disproportionate impacts on
the most vulnerable populations, and advocating for an
equitable distribution of responsibilities and benefits
from climate actions, in a perspective of climate justice.
This means ensuring that mitigation and adaptation
efforts are just and inclusive, taking into account existing
inequalities and promoting a fair transition. In short,
climate change education must be scientific, practical,
ethical, and inclusive to address the complex challenges
of our time.

Conclusion

The educational challenges of climate change are a
crucial issue for society and the future. This phenomenon
represents one of the most pressing threats facing
humanity, and it is imperative to prepare to confront it.
Education plays a central role in this preparation, raising
awareness among individuals, conveying solid scientific
knowledge, and encouraging positive action in favour of
the climate. However, the obstacles to be overcome are
numerous. Field surveys have indicated that educational
programs are often outdated and do not reflect the
complexity of climate change. For example, the
responses of teachers to the questionnaire sent to them
demonstrate a lack of basic knowledge about the causes
and impacts of climate change. The absence of an
interdisciplinary approach and the lack of teacher
training are also major challenges. Despite these
obstacles, it is important to note a growing mobilization
of youth, who play a vital role in promoting climate
change education. Young climate activists, such as
Monde Actions Durables, are rising up to demand
concrete actions and stricter climate policies, while
advocating for quality climate education. Their passion
and commitment are a source of inspiration and positive
change. To address these challenges, it is imperative that
the government invest in teacher training, update
educational programs, encourage an interdisciplinary
approach to climate education, and utilize innovative
pedagogical methods. Climate change education must be
a priority, as it prepares future generations to understand,
mitigate, and adapt to the impacts of climate change.

Ultimately, education is a powerful tool for building a
more sustainable and resilient future. By overcoming the
educational challenges of climate change, it is possible to
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hope for and see the emergence of informed, engaged,
and responsible citizens, ready to face the climate
challenges that lie ahead. It is by educating youth and
investing in continuous awareness-raising that we must
hope to forge a future where the fight against climate
change is a shared global priority.
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