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Abstract:

In the last five decades, Lake Chad has shrunk drastically because of climate-induced factors. The lake’s recession
has impacted the livelihood of the people, and the region has witnessed an increase in violent conflict between
extremist groups that culminated in migration and displacement. This study explored livelihood strategies in the
wake of climate variability and environmental degradation. The main climatic risks to communities in these
countries, which share a border with Lake Chad, are increasing minimum and maximum temperatures, high rainfall
variability, and extreme droughts and floods. The study objectives are to examine sustainable livelihood in the Lake
Chad region, understand sustainable livelihood approaches, vulnerabilities, and climate change, and identify an
adaptive sustainable livelihood strategy in the Lake Chad region. This study adopted a qualitative method,
specifically secondary data such as journals, textbooks, archival materials, and online sources, to examine livelihood
strategies in the Lake Chad region. This study identified innovative adaptation practices by the communities in the
region that promote sustainable livelihoods. The paper is anchored on its analysis using the sustainable livelihoods
approach and DFID framework to establish the relationship between vulnerability and adaptation to sustain
livelihoods in the Lake Chad region. This paper argued that despite the implementation of local adaptation
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strategies, medium- and long-term livelihood sustainability and Agenda 2030 are unrealistic in the wake of the
continuing threat of climate change. The results of this study contribute to a more nuanced understanding of survival
strategies in Lake Chad.
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1. Introduction

There has been a growing debate at national and
international levels on climate change and its impacts
on livelihoods, security, migration, displacement,
agriculture, and conflict. An increase in global warming
and greenhouse emissions due to human activities
culminate in climate change and environmental
degradation  (Adedeji et al.,, 2014). The
Intergovernmental Panel on Climate Change (IPCC)
(2007; Boko et al., 2007) asserted that the global
climate has been influenced by human activities in the
last century. However, some of the impacts of climate
change include drought, variations in the precipitation
pattern, rises in sea level, land degradation, and water
shortage, which are currently being felt but are expected
to worsen in the future (Skah & Lyammouri, 2020).
Climate is defined as a long-term weather pattern that
describes a region. However, climate change connotes a
change in global temperature resulting from “natural
climate like the large eruption of the volcano, sun’s
energy, persistent greenhouse gases and emission of
black carbon to the atmosphere” (Adedeji et al., 2014,
p. 2). Meanwhile, variability in climate across the world
occurs due to natural internal processing and/or human
driving forces (anthropogenic), like the burning of fossil
fuels within the climate system (Adedeji et al., 2014).
Therefore, climate variability could persist for many
years.

Climate variability accounts for the extent of the
impact of climate change on livelihoods as it determines
how often a region experiences an increase in sea level,
floods, droughts, and heatwaves, and it varies across the

world (Behrens et al., 2010). This variation in the global
average surface temperature is referred to as global
warming and cooling. The earth has been witnessing
changes in the intense heat of the sun, causing a cycle
of warming and cooling. Although climate change
occurs naturally, the increase in human-induced
greenhouse gases increases the heat of the natural
greenhouse effect, potentially increasing the rate of
global warming that has never been experienced by
humans, particularly in sub-Saharan Africa (Pounds &
Puschendorf, 2004; Adedeji et al., 2014). Nevertheless,
the concept of climate change and global warming is
often used interchangeably; the word “climate change”
is more appropriate as it encompasses human and
natural phenomena (Frimpong, 2020).

The consequences of climate variability vary from
one region to another across the globe. Furthermore, it
reflects the individual region’s access to adaptation
mechanisms, finance, technology, and climate
information and services (Skah & Lyammouri, 2020).
Climate change is the leading human and environmental
problem in recent times, particularly in Africa. Of
course, scholars, politicians, and diplomats have
established that climate change poses substantial threats
to the continent, including security threats (Tadesse,
2010). This assertion could be attributed to weak
awareness, finance, technology, and structural factors
(Behrens et al., 2010). Sub-Saharan Africa has suffered
disproportionately in the pursuit of food, water,
sustainable development, and socio-economic
sustainability due to climate change despite producing
the least number of global pollutants (Tadesse, 2010).
However, adaptation and mitigation options are a matter
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of sustainability as the impact of climate variability
already occurs. Deforestation, desertification, high
temperatures, soil drying, floods, and erosion in sub-
Saharan areas are some of the impacts of climate
change on livelihoods (Tadesse, 2010).

The impacts on livelihoods have huge consequences
on the economies of sub-Saharan African people
(Adedeji et al., 2014) because of the over-reliance on
agriculture. The economic impact of climate change,
besides the fact that it is substantial, is that its multiple
effects cannot be overemphasized, particularly on
industries that rely solely on primary produce as raw
materials (Stern, 2006). Scholars have been unable to
quantify the economic cost of climate change in
individual countries and continents. The economic cost
of living, according to scholars, has been predicted to
“increase from 5 per cent to 20 per cent of the world
income” (Adedeji et al., 2014, p. 5). However, if
nothing is done to ameliorate the emission of
greenhouse gases, achieving the 2030 Agenda for
sustainable development goals (SDGs) adopted by the
United Nations (UN) member states in 2015 will be
impossible. These goals, according to Morton et al.
(2017, p. 4), include the following:

e No Poverty

e Zero Hunger

e Good Health and Well-being

¢ Quality Education

e Gender Equality

e Clean Water and Sanitation

¢ Affordable and Clean Energy

e Decent Work and Economic Growth,

e Industry, Innovation, and Infrastructure

¢ Reducing Inequality

e Sustainable Cities and Communities

¢ Responsible Consumption and Production

e Climate Action

e Life below Water

e Life on Land

e Peace, Justice, and Strong Institutions

o Partnerships for the Goals

Climate change mitigation and SDGs must be
addressed simultaneously in sub-Saharan Africa, where
climate-related impacts exacerbate poverty, hunger,
inadequate sanitation, and water scarcity, and
subsequently eliminate other forms of deprivation
(Serdeczny et al., 2017). The vulnerability of the sub-
region arises from the mixture of extreme poverty and
population increase. The occurrence of a natural
disaster like a flood or drought affects agriculture,
which depends profoundly on rainfall (Tadesse, 2010).
For instance, eradicating poverty in such circumstances
must concurrently accompany strategies for improving
education, reducing inequality, and increasing gender
equality. Considering the various impacts of climate
change on the continent, where overdependence on
agriculture  exists, means less environmental
sustainability. Hence, achieving SDGs by 2030 depends
on addressing the causes of climate change across the

continent.

The continent's high vulnerability to climate change
impacts, coupled with its limited adaptive capacity,
contributes to the competition for scarce natural
resources, which results in conflict. The scarcity of
resources has raised competition among communities in
Somalia, Cameroon, Niger, Nigeria, Chad, and Sudan.
Besides, limited adaptation capacity and the challenge
of accessing information and resources pertaining to
climate change science are significant issues,
particularly as some nations are signatories to the UN
Framework  Convention on Climate  Change
(UNFCCC), which was established in 1994 in
collaboration with the World Meteorological
Organization (WMO) of the IPCC (1988). The IPCC
was meant to constantly provide governments with a
clear view of the current state of knowledge regarding
the science of climate change, potential impacts, and
options for adaptation and mitigation through regular
assessments of the most recent information published in
scientific, technical, and socio-economic literature
worldwide (United Nations Framework Convention on
Climate Change, 2007).

The Lake Chad drainage basin covers approximately
2,434.000 km and is situated at the edge of the Saharan
desert, which is bordered by four countries: Nigeria,
Cameroon, Chad, and Niger (Odada et al., 2005). The
four countries formed the Lake Chad Basin
Commission (LCBC), established in 1964 under the
Fort Lamy convention (Odada et al., 2005). The
conventional basin lake has been a vital source of water
for humans, livestock, and wildlife for the inhabitants
(Onuoha, 2008). However, in the last 50 years, surface
water has rapidly declined due to the combined impact
of climate change and resource overuse (Adedeji et al.,
2014; Onuoha, 2008). The impacts of climate change on
the lake feared environmental degradation and
demographic pressure, displaced millions of people, and
created social upheaval (Onuoha, 2008). The region is
characterized by civil conflict and the massive
displacement of people among the Lake Chad basin
states (Nigeria, Cameroon, Chad, and Niger). These
countries border one of the largest lakes and one of the
poorest and most drought-prone regions in the world
(Adedeji et al., 2014). Again, the activities of Boko
Haram have disrupted the protected lives of individuals
and the communities in the region, thereby posing
challenges to livelihoods (Odada et al., 2005).

Nevertheless, the lake has remained a significant
source of fresh water and other resources for sustainable
development. In light of the foregoing, this paper
addresses the vulnerability of sub-Saharan Africa to the
impacts of climate change, with particular focus on the
Lake Chad region. Considering the present and future
impacts of climate change in the region, the need for
livelihood sustainability becomes paramount to the
inhabitants, while solutions to climate change are yet to
be embraced. Therefore, this paper conceptualized
sustainable livelihood within the context of climate
change. This study underpins the sustainable livelihood
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approach (SLA) and the Department for International
Development (DFID) framework. This study further
expands on the trajectory of climate change by zooming
into the Lake Chad region to explicate the various
measures taken by local communities to mitigate the
impacts of climate variability and live sustainably in the
region. We argue that local adaptation strategies cannot
address the medium- and long-term effects of climate
change, thereby jeopardizing the holistic idea of
sustainable livelihood in the region. However, a high
level of collaboration among local communities,
national governments and the international organization
is immediately required to achieve Agenda 2030.

2. Sustainable Livelihood in the Lake
Chad Region

The lake and basin have played an extremely
significant role in the livelihood of individuals and
communities within the area, considering the rich
resources such as lake freshwater, fisheries, irrigation,
exploration of resources like gold, and rich agricultural
lands (Bene et al., 2003). These resources provide
livelihoods for over 47 million people in the region,
most notably, livestock breeders and fishermen (Amali
et al., 2016); hence, the region is less industrialized for
sustainable  livelihoods.  Sustainable  livelihoods
originated from the World Commission on Environment
and Development (WCED) to achieve sustainable rural
development through sustainable livelihood security
(Hammill et al., 2005; Shankland, 2000). Livelihood is
a “set of capacities, assets and activities that are needed
by people to generate and maintain their means of
living, enhance their well-being, and that of future
generation” (Rahman & Hickey, 2020, p. 2). It
comprises assets that are not only “natural (land, water,
and resources), but also social (family, community,
empowerment, and participation), human (knowledge),
and physical (road, clinic, school) required for a living”
(Rahman & Hickey, 2020, p. 3). It became sustainable
when the “community can adapt, cope and recover from
stress, shock and enhances its capabilities and assets to
present and future pursue of livelihood and not
undermining the natural resources base” (Lamichhane,
2010, p. 17).

Over the years, the Lake Chad region has impacted
significantly, besides climate variability, deforestation,
overgrazing, and bush burning, desertification in the
LCB (Amali et al., 2016). The region has “over sixty
per cent of poverty households, poor standard of health
and women represent fifty-two per cent of the
population with little or no education” (Onuoha, 2008,
p. 23). The increasing population in the region has also
resulted in heightened competition for limited
resources. The diminished lake has furthermore led to
the loss of livelihoods, including livestock mortality,
crop failure, and the collapse of fisheries. This
culminates in high unemployment, conflict over limited
resources, extreme poverty, migration, and the like,

which have become the order of the day (Yusuf, 2015).
It can be argued that sustainable livelihood emphasizes
the subsistence of impoverished populations, who
maintain their livelihoods under  adverse
socioeconomic, political, and environmental conditions,
as exemplified in the Lake Chad region. The
communities in the region have been adapting to
climate change impacts to manage climate risk and
variability.

3. SLAs, Vulnerabilities, and Climate

Change

The SLA, as proposed in this study, is the
operationalization of the sustainable livelihood concept,
coined by Robert Chambers and Gordon Conway in
1991 (Wright et al., 2012). The concept of sustainable
livelihood was introduced concurrently with other
concepts such as governance and rights-based
approaches, serving as methodologies and frameworks
for formulating development interventions aimed at
reducing extreme poverty by half and enhancing global
well-being (Wright et al., 2012). This approach was
developed as an agenda for poverty reduction, and by
1990, the sustainable livelihood had been consolidated
as an approach and implemented by development
agencies, academics, and national governments.

Development agencies, academics, and national
governments that have, at various times, adopted this
approach include the United Kingdom DFID (Wright et
al.,, 2012; Hammill et al., 2005), UN Food and
Agricultural Organization (UNFAO), UN World Food
Programme (UNWFP), UN Development Programme
(UNDP), and academic scholars like Boko et al. (2007).
These scholars and international organizations have
applied the concept of the SLA in different ways to
propose varied developmental programs on poverty
reduction, vulnerability and building resilience. This
approach aims to provide a more comprehensive
strategy for poverty reduction, addressing not only rural
areas but also the intersection of rural-urban poverty
and livelihoods (Hammill et al., 2005). The tendency of
a community to be adversely affected by climate change
indicates the level of community wvulnerability.
Vulnerability in the context of climate change is “the
degree to which a community is susceptible to or unable
to cope with, adverse effects of climate change
including  climate  variability and  extremes”
(Intergovernmental Panel on Climate Change, 2007, p.
12).

However, vulnerability is a function of the rate and
magnitude of a community’s exposure to climate
variability (Intergovernmental Panel on Climate
Change, 2007).

Therefore, the extent to which people are susceptible
to the impacts of climate variations is a function of their
vulnerability level. Again, the exposure of people to
external risks, shocks, stresses and their coping
mechanisms to recover from these impacts determine
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their vulnerability, which differs in every individual and
community, owing to their livelihood status. To
understand the coping mechanisms in Lake Chad, it is
necessary to consider the socio-economic and political
differences between countries that share their borders
with the lake. The approach is justified in this study as
it examines the relationship between the impacts of
climate change and adaptive capacity as livelihoods are
threatened by climate change. The concepts of
livelihood and vulnerability were, for the first time,
integrated into the sustainable livelihoods framework by
the United Kingdom DFID (Hammill et al., 2005).
Livelihood encompasses the requisite resources and
activities essential for sustaining human existence
(Kengoum & Tiani, 2013). Figure 1 presents the
DFID’s sustainable livelihoods framework, which
itemizes the factors that hinder livelihoods and the
relationships between them. The analysis was drawn
from the DFID conceptual framework provided by the
SLA. The impacts of climate change, particularly in
Africa, have been predicted by scholars and
international communities to worsen in the near future
if not addressed (APO Group, 2019). Figure 1 denotes a
sustainable livelihood framework (SLF), in which the
vulnerability context is significant in determining the
sustainability of livelihood assets (human, natural,
financial, social, and physical).

Key
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The adverse impacts of climate change, such as
floods, desertification, land degradation, and drought,
fall under the wvulnerability context of Figure 1.
Therefore, the extent to which a community is
vulnerable is determined by the impacts of adverse
climate change on the community’s livelihood assets,
strategies, and outcomes. However, the communities in
Lake Chad are greatly susceptible to the impacts of
climate change, and its related shocks are determined
by communities’ and individuals’ vulnerability. Shocks
connote sudden changes in people’s livelihoods due to
drought, conflict, and disasters, which automatically
compelled people to evacuate their land and homes
(Hammill et al., 2005).

The SLF is predicated on the concept that a
household's livelihood is founded upon five principal
assets or capitals: social (S), human (H), natural (N),
financial (F), and physical (P) (Figure 1). The SLF
demonstrates how climate change  generates
environmental  stressors and  perturbations that
compromise the livelihood assets (human, natural,

financial, social, and physical) of communities
predominantly comprised of agriculturalists, fisherfolk,
and pastoralists, such as those in the Lake Chad region.
In addition, it damages and destroys their living
conditions, income, food security, and ability to sustain
natural resources. Livelihoods are sustainable if people
and communities can cope with and recover from stress
and shock, maintain and enhance households, and
provide lasting livelihood opportunities for the next
generation (Rahman & Hickey, 2020).

Of course, the livelihood of the communities in the
region has remained unsustainable and incapacitates
their functions to such an extent that they are no longer
able to be self-dependent. The socioeconomic
conditions of the region have been exacerbated by
various deleterious effects of violent conflict outbreaks,
including fatalities, forced migration and displacement,
abductions, sexual violence, and the recruitment of
youth into extremist organizations. This situation makes
it difficult or even impossible for farmers, herders, and
youths to earn an income and live sustainably. Hence,
the level of vulnerability in the region is high due to
floods, land degradation, desertification, poor adaptive
mechanism, weak nature of LCBC, lack of technology,
and climate information and services, which to a higher
extent results in the impacts of adverse climatic
conditions on the community’s livelihood assets,
strategies, and outcomes not being sustainable. In this
context, the SLF is useful for analyzing the effects and
coping mechanisms available to victims of climate
change, such as individuals and communities, which
can be used to transform their livelihood asset bases and
improve their living conditions.

4. Adaptive Sustainable Livelihood
Strategy for the Lake Chad Region

Sustainable livelihoods approaches focus on
impoverished and marginalized populations and their
capacity to adapt and maintain their means of
subsistence under severe climate change conditions.
African nations have been identified as the most
susceptible to climate change variability due to the
interaction of multiple stressors at various levels,
exacerbated by limited adaptive  capacity
(Intergovernmental Panel on Climate Change, 2007).
The Lake Chad region has a poor socio-economic
background, and access to basic services is limited or
inexistent, exemplifying the socio-economic status of
the LCBC states (Onuoha, 2008). The LCBC comprises
four countries: Nigeria, Chad, Cameroon, and Niger.
These countries are on different “levels of development
in terms of demographics of the region, geographical
positioning, sociocultural factors, political dynamics,
regional economics, productivities, and endemic
poverty” (United Nations Development Programme,
n.d.).

Hitherto, the complex and multi-faceted impacts of
climate change in the LCBC states are similar but differ
in  magnitude. Differentiation  necessitates the
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examination of sustainable livelihood strategies,
focusing on the adaptive capacity of an individual
country that borders the Lake Chad basin. Adaptive
capacity is the ability of individuals and communities to
maintain their livelihoods despite climate stress (Amali
et al., 2016, Onuoha, 2008). These adaptive measures
include diversifying livelihoods or responding to
changing environmental conditions to mitigate the
impact of climate change (Amali et al., 2016). The
essence of these people-centered approaches is
strengthening resilience, reducing vulnerability, and
enhancing coping mechanisms. The local economy in
the region is intricately interconnected with the
livelihoods of herders, farmers, and fishermen;
however, it exhibits disparities in terms of developing
resilience against adverse climate change impacts in the
area (Onuoha, 2008).

In the case of Nigeria, the country borders Lake
Chad in the North-Eastern Region, and the effects of
climate change on the lake are felt by local
communities who depend on the lake for their
livelihoods. The communities and individuals in the
region, irrespective of their diverse occupational skills,
engaged in fisheries, agriculture, or nomadic pursuits,
either alternately or concurrently, in accordance with
the seasonal cycle (Bene et al., 2003). With respect to
fisheries, the floodplain and shallow components of the
lake basin are conducive to the activity, and some
permanent ponds are also established within the
communities to facilitate fishing (Onuoha, 2008). As
one of the adaptive measures, fishing was found to have
aligned with the robust and flexible seasonal patterns,
thereby enabling farmers and herders to become
potential fishermen in grazing fields and cultivated
lands (Kimmage & Adams, 1992). Hitherto, especially
for communities in the South-West of Borno in Nigeria,
have taken advantage of the numerous “temporary
ponds, swamp and marshland left behind when the
flooding Lake receding” for fishing (Bene et al., 2003,
p. 5).

In addition, year-round open grazing is no longer
viable, considering the adverse impact of climate
change. Animal husbandry is now predominantly
limited to stabling practices, particularly for bovine
species, throughout the year (Neiland et al., 2000). Free
grazing is only restricted to animals “from October to
December at the end of the crop harvest and at the
beginning of planting in January to February” (Bene et
al., 2003, p. 12). Of course, farming is part of the
community’s practices but only with selected crops,
such as beans, millet, and corn, seasonally and not
throughout the year (Sarch & Birkett, 2000). In addition
to agricultural and pastoral activities, individuals
engaged in the trade and illicit transportation of goods
and armaments across the four LCBC countries
(Nigeria, Niger, Chad, and Cameroon), facilitated by
the permeable nature of national borders (Neiland et al.,
2000). Besides the porous border, the conflict in the
northeast, where the lake is located, has exacerbated the

impacts of climate change, which could have created
fertile ground for the jobless youth to consider instead
of being recruited as fighters as an alternative
livelihood. To be more precise, climate change does not
breed terrorists and influence innocent citizens to
become criminals; however, the impact of climate
change on jobless youth necessitates alternative means
of livelihoods, such as being vulnerable to terrorist
recruitment for economic gain.

Cameroon has a population of over seven million,
and over 40% of the population live below $2 per day
(Chia et al., 2019). The impact of climate variability in
Cameroon accounts for over 45% of the vulnerability of
cattle grazers and farmers because of dryness and weak
adaptability, further worsening the poverty situation
(Ufon, 2004). As a component of the adaptation
mechanism to mitigate climate variability, animal
graziers and farmers establish collaborative farming
arrangements, wherein herd farmers negotiate mutually
beneficial agreements regarding the utilization of
resources such as water and land, particularly in
locations including Binshua in Nkambe, Ngyenmbo in
Mbengwi, and Ashong and Baijong in Batibo (Nchinda
Valentine et al., 2014). Nchinda Valentine et al. (2014)
observed that both animal grazers and farmers benefit
from this mutual arrangement in the sense that animal
dung fertilizes the piece of land for crop production and
animals graze plant residues after harvest.

In addition, the expansion of agricultural land into
virgin forests is a practice to cushion the impacts of
climate change, although this practice is at the expense
of biodiversity (Chia et al., 2019). In some parts of
Cameroon, particularly in the Southwest, farmers
change planting and harvesting seasons and sometimes
substitute crops for the short growing season to adapt to
climate change (Epule & Bryant, 2016). Local
communities in the southern part of the country have
also turned to crop diversification as an adaptation
strategy to mitigate climate risk and uncertainty in
agricultural outputs for sustainable livelihoods (Chia et
al., 2013; Yengoh et al., 2010). Nevertheless, farmers
have also embarked on traditional adaptation as a
coping mechanism based on observation and
interpretation of phenomena (Tingem & Rivington,
2009). For instance, the color of amphibians or the
height of arboreal ant nests is utilized to predict
precipitation quantity, onset, and cessation. Agricultural
practices are also predicated on such forecasting
methods (Molua, 2006, p. 258). The use of indigenous
knowledge as an adaptative technique has mitigated the
vulnerability (Molua, 2006).

In recent times, climate change in Chad has
impacted socio-economic activities in the country. The
resurgence of extreme weather culminates in floods,
droughts, bush fires, and degradation, and local
communities are badly hit. The tremendous effects are
because over 90% of farmers relied on rainfall for
irrigation and it explains the extent of Chad
vulnerability to climate change (Sanoussi et al., 2015).
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The wvulnerability may worsen due to the constant
decline in precipitation coupled with the limited
capacity of local communities to adapt to climate risks
(United Nations Development Programme, n.d.). To
mitigate climate variability, farmers manage to adapt
agriculture to climate change by shifting planting time
and planting heat-tolerant crops, which are most readily
available to farmers (Barbier et al., 2009). In Chad, crop
diversification and cultivars, staggering planting dates,
and management of soil fertility are the major
adaptation mechanisms to stabilize food security during
rainfall variability (Sanoussi et al., 2015; Traore et al.,
2014). Traore et al. (2014) observed that rapidly
maturing crops are planted, supported by supplemental
irrigation, and soil fertility management is an adaptation
strategy during the rainy season (Barbier et al., 2009).
This system of soil fertility has been productive in the
recent past due to the huge geographical area in Chad.

In the Niger Republic, as in other Sahel countries,
the main climatic risks are extreme floods and droughts,
increasing minimum and maximum temperatures, and
increasing rainfall variability. To manage climate
variability, local farmers adapt by planting based on
climate variability, including the micro water harvesting
method (Barbier et al., 2009). To further mitigate
climate variability, local farmers adjust planting dates
and focus on heat-tolerant crops, as practiced in Chad
(Sanoussi et al., 2015). The practice of agroforestry
systems with windbreaks to reduce the effect of
temperature is predominant among indigenous farmers
as a pattern of adaptation. However, faster-maturing
crops are planted, and soil fertility management
practices have remained an adaptation mechanism
during the rainy season (Traore et al., 2014). Besides
adaptation mechanisms, the communities also engage in
the sale of wood, utensils, domestic appliances,
handcrafts, and livestock (United Nations Development
Programme, 2006). In the Niger Republic, vulnerable
communities include cattle breeders, women, children,
farmers, craftsmen, and elders (United Nations
Development Programme, 2006).

In all the four countries that border the Lake Chad
basin, increasing the resilience of communities’
livelihoods in the wake of climate variability impacts is
very pronounced. However, the adaptation strategies
implemented to mitigate climate variability appear to be
ineffective in medium- and long-term mitigation efforts.
The practice of various adaptation strategies by local
communities in the region aims to mitigate climate
change variability and ultimately sustain livelihoods.
However, a livelihood is considered sustainable when
communities in all the four countries bordering Lake
Chad demonstrate the ability to adapt to challenges,
manage difficulties, and enhance their capacity and
resources (including financial, social, human, physical,
and natural capitals) both in the present and future
(Kengoum & Tiani, 2013).

5. Conclusion and Recommendations
This study has revealed climate change and its

impacts on the Lake Chad region. The region, like
another component of the continent, has witnessed the
build-up of greenhouse gases and global warming, such
that various external factors influence the internal
dynamics of the climate system, leading to the human
and environmental crisis of the 21* century. Such crises
include severe droughts, floods, environmental
degradation, rising sea levels, displacement, migration,
and conflict; in essence, climate change is a socio-
economic upheaval. However, strengthening livelihoods
in the wake of climate change impacts in the Lake Chad
region of the continent necessitates the need for this
study. In addition to the shrinking Lake Chad water,
due to climate change, conflicts in the region have
exacerbated, thereby challenging livelihood
sustainability. This study explored sustainable
livelihood and vulnerability in the region using the SLA
and DFID framework. It also examined the various
adaptation mechanisms implemented by communities in
the countries that share borders with the lake water to
ensure sustainable livelihoods. The study concludes that
a local community’s adaptation strategies cannot
provide medium- and long-term livelihood sustenance.
Our recommendations focus primarily on what can be
done to achieve livelihood adaptation in the wake of
climate change and in achieving long-term SDGs.
These include diversifying livelihoods and responding
to changing environmental conditions to mitigate the
impact of climate change. Second, the communities and
individuals in the region, irrespective of their diverse
occupational skills, engaged in fishery, agriculture, or
nomadic pursuits, either alternately or concurrently,
contingent upon the seasonal cycle. Third, farming
should also be encouraged as part of the community’s
practices, but only with selected crops, such as beans,
millet, and corn, seasonally and not throughout the year.
Lastly, collaboration and monitoring should be
established among local communities, national, and
international  organizations to facilitate  rural
development through the adoption or enhancement of
comprehensive plans and activities. These efforts
should include improving living conditions,
infrastructure, employment opportunities, and incomes
of rural communities in the Lake Chad region.

6. Limitations and Further Study

The study would benefit from the use of empirical
data. Therefore, future studies will focus on primary
data.
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