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Abstract: There is interconnectedness between small farmers’ productivity, climate change, and the
state of food security in Africa south of the Sahara. The neglect of small farmers amidst climate
change challenges in the Global South suggests the existence of a vicious circle of low productivity
and deprivation that exacerbates the vulnerability of small-scale farmers, who largely depend on
rain-fed agriculture to feed their families and nations. The limited adaptive capacity of these farmers
in the face of growing instability in rainfall and temperatures is affecting the output, profitability,
and survival of these small-scale farmers, whose production is principally for the local market and
therefore critical for community food security. The underdeveloped local agricultural sector and
limited investment in climate-smart agriculture also affect small farmers’ productivity and ability
to meet the food demands of increasing populations. This paper examines the challenges of small-
scale farmers in a resource-rich economy, their vulnerability to climate change, and the effects on
food insecurity. It is based on an in-depth qualitative case study of 30 residents from the Tiko and
Santa areas in the South West and North West regions of Cameroon, respectively. The paper argues
that small farmers’ vulnerability to climate-induced agricultural losses increases the risks of food
insecurity for the growing Cameroonian population.
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1. Introduction

Climate change today poses a threat with devastating effects on individuals, commu-
nities [1], and the food and agricultural sector [2]. With predictions of rising sea levels,
higher global surface temperatures, increasing variations in precipitation, acidification of
the oceans, increasing severity of tropical storms [3], and temperature rise between 1.5 to
4 degrees Celsius by 2100 [4], food insecurity concerns may be worsened. Food security
exists “when all people, at all times, have physical and economic access to sufficient, safe
and nutritious food that meets their dietary needs and food preferences for an active
and healthy life” [5]. Globally, approximately 795 million people are undernourished,
with more severe cases of hunger, malnutrition, and health-related undernutrition in Sub-
Saharan Africa (SSA) [6]. About 28 percent of the African population suffers from severe
hunger [7].

The disturbing food insecurity concerns in SSA are partly caused by climate change
effects, which in turn are influenced by the limited adaptive capacity of the agricultural
system, poor policies, and high dependence on rain-fed agriculture [8]. Rain-fed agriculture
contributes about two-thirds of global food demand and—as the main source of livelihood
for most populations across the world—is most vulnerable to climate change and climate
variation [9]. Small-scale farmers who depend on rain-fed agriculture are central to agricul-
ture and food security in Cameroon and other developing countries, yet these farmers may
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be ill equipped to respond to climate shocks [10]. Worsening climate events like droughts
and floods exacerbate the vulnerability of the agricultural system [11]. Meanwhile, poli-
cies enhancing small-scale farmers’ sustainability could have direct positive effects on
agricultural productivity, food security, and livelihoods of most rural communities [6].

Climate change directly affects small farmers’ ability to meet increasing food de-
mand at the local level. Cameroon is a resource-rich country plagued with food insecurity
concerns, partly because of the lack of due attention to the agricultural sector by the
government [12,13]. The agricultural sector, which employs a high proportion of the
population and over 90 percent of some rural populations [14], and contributes about
30 percent of national income, is left in the hands of poorly equipped smallholders. Pro-
ducing over 80 percent of food consumed in Cameroon, small-scale farmers are a major
contributor to food security and socio-economic sustainability of the nation [15]. Even with
diverse climate change adaptation methods, such as local irrigation, delayed sowing dates,
land conservation, two-season farming, and inter-cropping [16], small-scale farming in
Cameroon is increasingly threatened by climate change and climate variation. Government
support to the small-scale farming sector is either grossly inadequate or, in some contexts,
monopolized by corrupt government representatives [17]. The consequence is seen in the
increasing numbers of Cameroonians (about 3.9 million, or 16 percent) facing moderate
to severe food insecurity [18]. This study examines how the contribution of small-scale
farmers—most of whom depend solely on rain-fed agriculture and are ill equipped for
food security—has been affected by climate change. We examine how climate change
vulnerability of this important group impacts food security more broadly.

1.1. Agriculture and Climate Change in Cameroon

Agricultural production generally depends on favorable weather conditions [19],
which determine the types of crops cultivated in different regions, overall productivity, and
farmers’ livelihood [20]. Global increases in temperature and recurrent climate hazards like
droughts, floods, and wildfires [3,21,22] threaten agricultural sustainability [23–27] and
the livelihood of farmers [28–30]. Climate effects in the agricultural sector are seen in the
deterioration of water and land resources, outbreaks of crop disease, pests, and increasing
crop failure [31–33].

Notwithstanding, the agricultural sector is expected to increase food production by
60 percent to meet the increasing food demands of approximately nine billion people by
2050 [34]. This increases pressure on small, impoverished farmers in developing countries
trapped in the vicious cycle of poverty, low productivity, and vulnerability. With slow
collaboration at the global level to reduce climate change effects [35], especially in farming
communities, it may be difficult to achieve Sustainable Development Goal Two (“End
hunger, achieve food security and improve nutrition and promote sustainable agriculture”).

Africa, a continent most exposed to climate change [3,36], may be poorly equipped
to face the increasing effects due to limited technical resources and poor management of
natural resources [37]. The agricultural sector in Africa retains approximately 60 percent of
the population and employs about 51 percent of the active population [38]. In some SSA
countries, the agricultural sector contributes approximately 70 percent of the GDP [39],
and small-scale farmers occupy about 80 percent of farmland [40]. With rapidly growing
populations in SSA, the growth of which seems unequal with economic growth [38], poorly
adapted agricultural communities will be most vulnerable to climate change [11], and
increasingly at risk of poverty and hunger [24]. In light of multiple stressors, there is a risk
that farmers may resort to maladaptive practices in their efforts to sustain production [41].

Like elsewhere in the continent, the sustainability of Cameroon’s small farmers was
affected by the IMF and World Bank-led Structural Adjustment Programs (SAP), which
promoted export-led growth and deprived smallholders of essential extension services and
farm inputs [42]. The post-SAP orientation that undermined the agricultural sector and
disregarded the mismanagement of natural resources is partly blamed for food insecurity
concerns in Cameroon [12,13]. Amidst climate change challenges, Cameroon’s Vision
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2035 emergency plan and the Growth and Employment Strategy Paper (GESP) place
more emphasis on economic and financial growth than environmental degradation [43]
and the survival of local agricultural systems. Cameroon’s commendable policies may
not necessarily target small farmers or unexploited irrigation resources to reduce crop
losses caused by rainfall variation [44,45]. O’Brien and Leichenko [46] have noted that
small-scale farmers are often relegated to marginal land, with no fair livelihood substitute.
This affects their climate change adaptation [47] as most of them have limited access
to financial resources and farm inputs to improve soil fertility on these over-exploited
farmlands [48]. Smallholders’ efforts in reducing climate change losses are frustrated
by strict collateral measures by local financial services. Access to land serves as major
collateral in obtaining bank loans [49] to improve crop yields. Moreover, access to advanced
farm technology [50] and the exploitation of irrigation resources in rain-fed Cameroonian
agricultural communities is necessary to reduce climate-related crop losses [44]. Limited
access to these resources affects the adaptive capacity of most small farmers compared
to large scale farmers who are better equipped to weather some of these climate-related
challenges [51] and are able to compete at international levels [52].

While socio-political crises are not always directly linked to climate change, such
crises may worsen climate vulnerability. For instance, recent armed conflicts in Cameroon’s
English-speaking regions, where this study was carried out, have aggravated food in-
security, poverty [53], and negatively affected the survival of rural communities whose
livelihood largely depends on agriculture [18]. This increases the burden of local food
producers who are also vulnerable to insecurity, climate change, and food insecurity.
Achieving food security in SSA largely depends on the ability to solve present and future
challenges [54]. In Cameroon, solving food insecurity will depend on how far the country
is able to understand and integrate both small and large-scale farming systems into the
policy framework.

1.2. The Sustainable Livelihood Approach

In Cameroon, “small scale” generally refers to farmers who cultivate crops on less than
one hectare of land (on single or multiple farm plots), mostly relying on family and hired
labour (during peak farming periods like planting and harvesting), and who have limited
capacity and assets to increase farm productivity and enhance livelihood. Livelihoods,
according to Chambers and Conway [55], include such things as “capabilities, assets (stores,
resources, claims and access), and activities required for a means of living”. A sustainable
livelihood “can cope with and recover from stress and shocks, maintain, or enhance its
capabilities and assets, and provide sustainable livelihood opportunities for the next
generation” [55]. The international federation of Red Cross and Red Crescent Society [56]
adds the component of security of the necessities of life in a context where people are able
to “cope with and recover from shocks and stresses” from natural disasters and economic
or social upheavals “without undermining the natural environment or resource base”. The
Sustainable Livelihood Approach (SLA) offers an important connection between climate
change, smallholders’ vulnerability, and food insecurity. Mostly used in rural agrarian
communities, the SLA suggests that limited access to natural, physical, social, and human
capital affects vulnerability, productivity, and livelihood options for farmers [57].

As seen from both definitions, SL variables of a population include its capacities, assets,
income, economic activities, etc., to response to an external shock. Capacities and assets are
generally referred to here as resources. For most small farmers, the sustainability of their
livelihood is determined by climate change adaptive capacity and access to productive
resources. The vicious cycle of low productivity, poverty, and food insecurity in Cameroon
can be linked to the neglect of small-scale farmers amidst climate change [16] and other
vulnerabilities. There is a likelihood for the majority of Cameroon’s rural workforce, where
local economies are heavily intertwined with agriculture, to be at risk of mild to severe
food insecurity if agricultural policies overlook small-scale farming. How this applies to
small farmers in Tiko and Santa currently can provide a glimpse into the future.
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2. Materials and Methods
2.1. Study Area

Cameroon is a lower-middle-income country endowed with agricultural products [58],
and other natural resources such as oil, minerals, biodiversity, and land [12,58]. As a major
player in the Central Africa Economic bloc, Cameroon has long served as the food basket for
the neighboring countries of Chad, Central Africa Republic, Equatorial Guinea, Gabon, and
even Nigeria. With a growing population of about 25 million inhabitants [58], 48 percent
of Cameroonians live below the poverty line [59] and food insecurity remains one of the
nation’s concerns. Politically, Cameroon is a product of two separate colonial historical
pasts, from the French and British. Eight of its ten political regions are in the former French
part of the country. This study has been carried out in Santa and Tiko sub-divisions, located
in the North West and North West regions respectively of the former British part of the
country (Figure 1).

Figure 1. Santa and Tiko subdivisions of Cameroon.

The choice of both localities was informed by their unique ecological zones and other
economic factors. Santa subdivision, otherwise known as Santa, is found in the savanna
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ecological zone and is known for market gardening [60]. With annual precipitation of
2000–3000 mm and temperature variations of 21.8–30.8 ◦C, most of its agriculture is rain-
fed agriculture [61]. Just like in Santa, Tiko subdivision, or Tiko, represents a coastal
ecological zone. It has a rich volcanic soil that has attracted major agro plantations like the
Cameroon Development Corporation (CDC), to occupy most of the land, pushing small
farmers into the fringes. Annual precipitation currently ranges between 2000–4000 mm
with increasingly dry conditions [62] (Table 1).

Table 1. Annual precipitation (mm) and mean temperature (◦C) distribution for Santa and Tiko.

Year
Santa Tiko

Annual Rainfall Annual Mean
Temperature Annual Rainfall Total

Temperatures

2001 2306 19.6 2260 28.3

2002 2554.8 19.09 1681.1 28.0

2003 1914.6 19.1 1503.3 28.5

2004 2376.7 19.3 1710.4 28.6

2005 2625.5 20.3 1979.6 28.3

2006 2305.4 19.3 2071 28.6

2007 2173.6 21.3 1524.5 28.6

2008 2221.3 21.3 1635 28.5

2009 2550.1 19.9 2095.7 29.1

2010 2555.7 20.4 2887.8 29.0
Source: Adapted from Cameroon Development Cooperation Meteorological Service [63] and Gur et al. [60].

2.2. Research Design

The qualitative approach, which enables the natural unfolding of experiences [64],
was used for the studies. The semi-structured interviews facilitated understanding of
the subjective experience of participants [65] and allowed for a conversational approach
with elaboration and follow-up. A total of 30 small-scale farmers were selected for the
study, with 15 participants from each area (Table 2). Participants were selected based
on information collected from local government reports and informal discussions with
village authorities. The main criteria used to select study participants include the size of
the farm (less than 2 hectares) and vulnerability to climate change due to dependence on
rain-fed agriculture. The project used snowball sampling, in which new participants were
referred by previous participants. A challenge with snowball sampling is that participants
may tend to recruit close friends or relations [66]; however, the researcher ensured equal
representation of participants from the different neighborhoods in both areas, selecting
participants from different neighborhoods in Santa and Tiko.

In the current study, we have limited our focus to two elements of climate change:
temperature and precipitation. To refer to actual measures of changes in temperature and
rainfall to correlate farmers’ experience, we obtained actual data of these variables from
2000 to 2010 for illustrative purpose only. We calculated the changes within this ten-year
period to determine the trends and use this trend in the discussions of our findings.

To ensure comprehension, interviews were carried out in “pidgin” (the Cameroonian
lingua franca). Interviews were recorded, transcribed, translated, and imported into NVivo
12 [67]. Data were analyzed using an inductive thematic analysis approach, in which
patterns were identified directly from the dataset without pre-determined categories [65].
Codes were used to identify repeating ideas that give insight to the situation of small-
scale farmers (Table 3); for example, farmers often mentioned limited resources, rainfall
variation, weather unpredictability, food insecurity, and crop losses. The phases of thematic
analysis included familiarization with the data by repeatedly reading the transcripts,
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coding the data, combining codes into potential themes, reviewing themes and generating
a thematic map, and naming the themes [68]. The resulting themes are discussed in the
following section.

Table 2. Summary of participant demographics.

Area Total # Farming Type Gender (#) Age
(Avg) Income (Avg) Livestock

(Avg #)
Farm Size

(Avg Acres)

Crop
Farmer

Mixed
Farmers Women Men

Santa 15 8 7 7 8 40 1.5 M to 2
Million FCFA 25 4.942

Tiko 15 11 4 8 7 40 950,000 to
1 Million 25 4.942

SAMPLE
TOTAL 30 19 11 15 15 40 900,000 to

1 million 50 4.942

Source: Field Survey July–September 2019, September 2020. NB. Some participants did not provide complete demographic information.

Table 3. Climate change views, vulnerabilities, themes, and sample quotations.

S/N Theme # of References Factors Sample Quotations (S-Santa Interviews, T-Tiko)

1.
Climate Change,

Awareness,
uncertainties

36 Natural

“I barely survived through last year. After cultivation my
crops the rains ceased and it affected my productivity. My
crops withered, and some were also destroyed by insects

as a result of prolonged droughts. I made the least
proceeds in 10 years.” (S-10)

20 Human actions

“I have had devastating fire incidences on my cash crop
farm. I lost all of my plantains and I had to replant. That
was a huge loss for me. My neighbour could not control

the fire on her farm and it destroyed other farms including
mine. Some people practice the grass burning method

which may be cheaper but it is a huge problem, even if it
does not consume the entire farm, it causes the crops to
wither. The devastating effects of fire is also because the

wind helps spread the fire to other farms” (T-14)

2 Supernatural “We don’t have control over the weather,
only God does” (S-8)

2. Climate Change
Vulnerabilities

28 Climatic factors

“ . . . Either the rains delay or there is heavy downpour
that destroy the crops. Last year (2019), was a challenging
year as I had losses from dry conditions and floods. The

unusual long period of the dry season and harsh sunlight
dried my pumpkin plant. Then when it later rained, we

experienced floods which carried away other plants.
Sometimes we are short of options”. (T-09)

8

Economic,
institutional,
and political

factors

“Large land grabbing is worse than other natural
challenges we face, we cannot speak out even when we are
ripped off our resources because we neither have financial
resources for legal procedures nor people to support us. It
is difficult to win a case against a large-scale farmer since
they use their influence in courts. Government’s laxity is
enabling large-scale farmers to exploit smallholders, all

these investors care about is making profit” (T-03)
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Table 3. Cont.

S/N Theme # of References Factors Sample Quotations (S-Santa Interviews, T-Tiko)

“They [referring to the government] sit on resources which
can benefit peasant farmers and want us to beg from them.
The Cameroon system is so corrupt, even the little support
to farmers, we never benefit from it as it is monopolised by

few government officials. The government needs to
recognize small farmers and focus on helping us improve

on farm productivity and adaptive capacity”. (S-02)

3.
Climate Change

Adaptation
Pessimism

39 Institutional,
political factors

“ . . . Crop cultivation requires timely intervention and
when you miss a date to water, spray, or feed the animal

because of a shutdown then that is all. Sometimes there is
little or nothing to do with insecurity” (S-10)

“We sometimes abandon our animals and farms and run to
the bush for safely. You can imagine how much we can

loss during such times of insecurity when what matters is
your life.” (S-10)

29 Resources

“ . . . I had my worse experience this year (2020). We were
deceived by the early rains to plant our crops and after

that the rains ceased. All crops dried up since we cannot
afford irrigation equipment. Water scarcity is also a big

concern here. We were compelled to do the second round
of planting” (T-08)

“To succeed with farming here you must irrigate your
crops. If you don’t have the resources to, it increases

vulnerability” (S-11)

4.
Climate

Change/Agricultural
Productivity

38 Climatic factors

“ . . . as for my crops I can manage the losses with local
irrigation. But overall I can lose about 25–50 percent even

after doing my best. It also depends on the season,
between July and August, when the rains become so

stubborn we can lose more than 50 percent of crops to
heavy rains. Fire is even worse because it can consume the

whole farmland” (T-09)

5. Food Insecu-
rity/Livelihood

34 Climatic factors
“With the inconsistent rainfall our yields are affected. It

even affects the quantity of food we consume at the
household level. We struggle with other needs” (S-03)

15 Resource
Factors

“ Farming is ‘hand to mouth’ living”, “survival of
the fittest”, (T-08)

“It is an unregulated system. Markets prices fluctuate
depending on availability of food in the markets. Market

prices are high during seasons of poor harvest. This means
that those with limited resources are at risk of food
insecurity and malnutrition. Unfortunately, that is

the reality”. (T-03)

3. Results
3.1. Vulnerability of Small-Scale Farmers to Changing Climatic Conditions

The results reveal key factors influencing small-scale farmers’ vulnerability to climate
change. The interrelationship between these factors affects farmers’ overall adaptive
capacity. Several themes from the data shed light on the vulnerability of smallholders in
Santa and Tiko.

The study focused on several climatic variables that particularly affect farmers in the
two regions: rainfall and temperature (heat and intensity). Climate change and climate
variation, as seen in changing rainfall patterns, has become a “new normal” for most small-
scale farmers (Table 4). The realization of this variation has led to no significant change
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in farming practices in both areas as many farmers continue to depend on the traditional
rainfall calendar. With two major seasons (rainy season from March to October and dry
season from November to March) in Cameroon, most farmers have limited access to the
weather forecast and they begin sowing after the first rains in March. With a significant
alteration of the traditional farming calendar, these crops dry up, are destroyed by insects,
or the seeds are baked by sun heat and never geminate. Farming is regarded by many
participants as a very risky profession as they lack access to financial and technological
resources, such as irrigation, to manage climate stressors.

Table 4. Changes in annual rainfall (mm) and mean temperature (◦C) distribution for Santa and Tiko
(2001 to 2010).

Year

Tiko Santa

Annual Rainfall Total
Temperatures Annual Rainfall Total

Temperatures

Rainfall Changes Temp. Changes Rainfall Changes Temp. Changes

2001 2260 −578.9 28.3 −0.3 2306 248.8 19.6 −0.51

2002 1681.1 −177.8 28.0 0.5 2554.8 −640.2 19.09 0.01

2003 1503.3 207.1 28.5 0.1 1914.6 462.1 19.1 0.2

2004 1710.4 269.2 28.6 −0.3 2376.7 248.8 19.3 1

2005 1979.6 91.4 28.3 0.3 2625.5 320.1 20.3 −1

2006 2071 −546.5 28.6 0 2305.4 −131.8 19.3 2

2007 1524.5 110.5 28.6 −0.1 2173.6 47.7 21.3 0

2008 1635 460.7 28.5 0.6 2221.3 328.8 21.3 −1.4

2009 2095.7 792.1 29.1 −0.1 2550.1 5.6 19.9 0.5

2010 2887.8 0 29.0 0 2555.7 0 20.4 0
Source: Adapted from Cameroon Development Cooperation Meteorological Service, [63] and Gur et al. [60].

High temperature and drought have exacerbated the risk of bush fires that destroy
crops in Santa and Tiko. Most farmers in Santa are also exposed to human-induced climate
hazards like grass fire, which is mostly caused by traditional farming practices like the
“slash and burn” method used by farmers to increase productivity and by grazers to
enhance the growth of the best grass for grass fed-animals. The effects of the fire are
devastating as it sometimes leaves farmers with little or no harvest. A farmer narrated
her experience with fire, saying, “I have had devastating fire incidences on my cash crop
farm. I lost all of my plantains and I had to replant. That was a huge loss for me. My
neighbour could not control the fire on her farm, and it destroyed other farms including
mine. Some people practice the grass burning method which may be cheaper but it is a
huge problem, even if it does not consume the entire farm, it causes the crops to wither.
The devastating effects of fire is also because the wind helps spread the fire to other farms”.
While awareness raising has led to a reduction of this maladaptive practice, little or no
support to invest in more healthy options may cause farmers to fall back on this method.
There is a need for a cost-effective substitute to improve farmers’ adaptive capacity.

Water scarcity is an ongoing problem as uncontrolled water resources are monopolized
by a few privileged farmers. Small-scale farmers have limited access to irrigation resources.
In both areas, fertile farmlands are held by only a few large-scale producers. In Santa, these
large farmers mostly cultivate crops in marshy areas to increase crop yield and cultivate
crops all year round. In contrast, two-season farmers in Santa struggle through the seasons
because of water scarcity. With limited financial resources, farmers can neither develop
existing water sources nor connect water from neighbouring communities.

Financial capital is a huge concern in these areas as most farmers are unable to recover
from climate shocks. They lack collateral to obtain loans from local financial institutions
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and mostly depend on social capital. Farmers either contact friends, family members
or local unions to obtain loans at a minimal- or interest-free rate. The increasing rate of
poverty and food scarcity in Santa and Tiko is aggravated by the changing rainfall pattern.
While interview questions were not focused on psychological issues, more than half of
the participants expressed growing stress, anxiety, and depression from weather-related
productivity changes. This is reflected in their stories “ . . . It [climate events] really affects
my relationship with my husband and children. I’m always depressed during bad seasons
and I get angry at everyone. I always think about what I go through as a farmer, my labor,
capital, time . . . and when I see signs of bad harvest I’m so worried. I worry about how
I’ll take care of the children and meet their needs. I get angry because they seem not to
understand what I go through”. Another farmer said, “I feel so discouraged when I go to
the farm and my crops are not doing well. Many people in urban areas are not aware of
this stress; they don’t know how we struggle to make food available in the markets”.

3.2. Food Insecurity

Food insecurity, undernutrition, and poverty are common among small-scale farmers
and most rain-fed dependent communities. Food security is determined by the quantity and
quality of farm produce consumed, and how fluctuating market prices affects affordability
of balanced diets. Food insecurity mostly results from poorly adapted agricultural practices,
which affect productivity. Farming, to most participants, is considered “‘hand to mouth’
living” and “survival of the fittest”, as they barely have enough for their families or the
future. The quality of food is often compromised because most farmers consume what they
cultivate and have little proceeds to spend on nutritious food. While most farmers in Santa
have abandoned vegetables because of their vulnerability to rainfall variation, vegetables
are a vital source of nutrients. Farmers described how markets are saturated with food
during harvest periods and, therefore, they sell farm produce at less than half the normal
prices. This reduces the amount of money they can spend on healthy food options.

The availability of food is also shaped by climatic factors. Some farmers, especially in
Santa, have resorted to abandoning some food crops highly affected by rainfall variation,
such as potatoes, cabbage, and green vegetables. Others are delaying sowing dates as
they claim that relying on the traditional farming calendar is misleading. Instead of
planting around the 15th of March with the first rains, farmers wait until late March to
plant. While most farmers use the local irrigation system of watering crops with water
cans, they consider it time consuming and energy sapping. The delay in rainfall and the
heavy downpour described by a participant as “when the rains become stubborn” are
challenges aggravated by limited information on weather changes. The periodic heavy
rainfall also has devastating effects on crop yields as farmers are placed in a more vulnerable
position: “Either the crops are dried up by drought conditions or swept away by heavy
rains”. Despite farmers’ climate change vulnerability, adaptation may be difficult when
supernatural forces are blamed for increasing climate events. A common statement among
farmers is: “We don’t have control over the weather, only God does”. Farmers depend
largely on support from social networks like friends, family members, and social groups to
reduce climate stresses.

3.3. Economic and Institutional Factors

The results reveal how economic and institutional barriers inhibit small-scale farmers’
livelihoods, even in a context rich in natural resources. First, powerful agribusiness
interests have increasingly relegated small-scale farmers to marginal lands, which affects
their capacity to adapt to climate change and directly impacts food production. Compared
to climate change, participants consider large-scale land acquisition as a greater evil that
deprives them of their main source of livelihood. Explaining their ordeal, a farmer said:
“Large land grabbing is worse than other natural challenges we face, we cannot speak out
even when we are ripped off our resources because we neither have financial resources for
legal procedures nor people to support us. It is difficult to win a case against a large-scale
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farmer since they use their influence in courts. Government’s laxity is enabling large-scale
farmers to exploit smallholders, all these investors care about is making profit”.

The influence of agribusinesses like the Cameroon Development Corporation (CDC)
in Tiko and the Ndawara plantation in Santa has been detrimental to smallholders’ sus-
tainability amidst climate change stresses. Large-scale agribusinesses have amassed rich
farmlands, engage in uncontrolled use of fertilizers, and wield political influence. In Tiko
for instance, many landless small farmers rent unoccupied CDC farmlands, which may
be their only option: “I do not have money to buy my farmland. I need this for survival
since I have no formal skill . . . The CDC has acquired vast lands and they rent it out to
us”. Corporate-owned lands come with many usage restrictions. On these rented plots,
farmers are restricted to less than two acres of land, must cultivate short-term crops like
vegetables lasting a maximum of 3 months, and must be ready to be evicted at any time.
Besides the fact that these farm plots are over-exploited, farmers have limited flexibility
to implement long-term and climate-smart agricultural practices that can increase farm
yield. From a farmer’s experience, “working on rented farms is so challenging, we invest
so much in fertilizers because the plots are overused. The uncertainty of how long we will
work on the plot affects any long-term plan to increase yields”.

Farmers in the study also discussed how fluctuating market prices, poor roads from
farm to market, and limited advanced food storage resources affect their ability to pro-
vide food to impoverished populations. With soaring food prices in Cameroonian cities,
abundant food produced in farming communities is left to decay. This affects smallholders’
sustainability, as seen in a participant’s experience: “My three decades of experience is
filled with painful memories. I remember there was a time I traveled a long distance on
the poor road to sell my produce in the city. But when I arrived with the oranges and
other perishable food, the market price was very low. I could not even compensate for
my transport or labor cost. Money that should be invested in buying farm machinery or
irrigation equipment is wasted because of the unregulated market prices and poor roads.
These are the indirect causes that increase farmers’ vulnerability”. While most farmers
express dissatisfaction with the government’s lukewarm attitude in enhancing the adap-
tive capacity of small-scale farmers, improving the road infrastructure, regulating market
prices, solving the political crisis, and reducing the influence of large-scale farmers, existing
policies may not address these concerns. Farmers’ dissatisfaction with policy processes is
reflected in this statement from a participant: “I am not aware of government policies that
can help small-scale farmers. The strength of policies lies in their implementation”.

Finally, even in the face of additional climate stresses and political instability, govern-
ment and public support for the small-scale farming sector in Tiko and Santa is severely
lacking. The challenge, according to a farmer, results from how farmers are categorised:
“When small and large-scale farmers are considered as a homogenous category then
small farmers continue to suffer . . . I would say the Cameroon government has relegated
small-scale farmers to the background, they don’t even come to farming communities to
understand our challenges”. Referring to the government, another farmer claimed: “They
sit on resources which can benefit peasant farmers and want us to beg from them. The
Cameroon system is so corrupt, even the little support to farmers, we never benefit from it
as it is monopolised by few government officials. The government needs to recognize small
farmers and focus on helping us improve on farm productivity and adaptive capacity”.

Farmers obtain support primarily from local NGOs and social networks in the face of
increasing farm losses. On average, most farmers suffer crop losses between 10–15 percent
caused by rainfall variation, over 50 percent by floods and grassfires, and 50–75 percent
by the socio-political crisis which has led to the abandonment of farmlands. Estimating
their losses, a farmer stated: “ . . . as for my crops I can manage the losses with local
irrigation. But overall I can lose about 25–50 percent even after doing my best. It also
depends on the season, between July and August, when the rains become so stubborn we
can lose more than 50 percent of crops to heavy rains. Fire is even worse because it can
consume the whole farmland. With the political crisis, losses can go up to 75 percent. Crop
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cultivation requires timely intervention and when you miss a date to water, spray, or feed
the animal because of a shutdown then that is all. Sometimes there is little or nothing to do
with insecurity”. With limited access to farm inputs, advanced farm machinery, drought-
resistant species, reliable climate predictions, capacity building on climate change, and
financial capital to increase farm productivity, farmers are increasingly vulnerable to food
insecurity. While farmers largely depend on social networks to reduce vulnerability, such
informal supports may be insufficient in the face of growing challenges. Social networks
cannot solve increasing problems with poor harvest, post-harvest losses, climate change
maladaptation and food insecurity.

4. Discussion

Overall, our findings reveal the complex interaction of economic, institutional, and
climatic factors affecting small-scale farming in Cameroon. Paradoxically, the neglected
small-scale farming sector is the mainstay of Cameroon’s economy [69]. With pre-existing
infrastructural, socio-economic, and political challenges, poor climate change adaptation
aggravates food insecurity and the vulnerabilities of smallholders. Poorly adapted small-
scale farmers are trapped in a vicious cycle of low productivity, food insecurity, and poverty.
Most farmers continue to depend on the traditional farming calendar and practices that
are significantly altered by climate change. Even with significant rainfall and temperature
changes affecting crop yields, most farmers have limited resources to diversify production.
Besides financial constraint, most farmers are reluctant to change common crops produced
to new crops because of uncertainty in demand.

Increased vulnerability and stressors can lead to maladaptive practices that ultimately
exacerbate those same vulnerabilities [41]. Innovations to improve climate change adapta-
tion are limited as farmers resort to common adaptive practices, such as delaying sowing
dates, increasing fertilizer use, using rudimentary irrigation resources, and the “slash
and burn” method. While these can reduce crop losses, uncontrolled use of fertilizer and
the burning method are maladaptive methods that contribute to financial vulnerability
and climate change. Slash and burn is a “planned” grassfire, considered a cost-effective
traditional method by small-scale farmers and grazers who use it to increase pastureland,
fire-existence ecosystem, and crop productivity [70].

Global climate change discourse [71] suggests that food security is dependent on
smallholders’ ability to adopt climate-smart agricultural practices. This is also essen-
tial in meeting Cameroon’s Vision 2035, and the Sustainable Development Goal (2) of
ending hunger and promoting sustainable agriculture. The food insecurity situation in
both areas results from climate change vulnerability and the neglect of the small-scale
farming sector. Even with abundant natural resources [12] and underutilized irrigation
resources [69], smallholders and local Cameroonian communities are increasingly exposed
to food insecurity.

In climate change discourse, little attention is given to the added challenges of national
conflict and insecurity. For example, in one of our study areas—the North West Region—an
estimated 18.1 percent of the population is food insecure as a result of the Anglophone
crisis [18]. This increases pressure on local farmers who are also vulnerable to insecurities.
Due to these interacting structural factors, farming communities may, paradoxically, be
unable to meet their own nutritional requirements by relying on the food they produce.
For example, reducing the cultivation of vegetables because of weather unpredictability
affects nutrient intake at both household and community levels.

With the understanding that policies enhancing smallholders’ sustainability can im-
prove livelihood and crop yields [6], the Cameroon government must intensify actions to
support local agricultural systems to reduce maladaptive outcomes and enhance liveli-
hoods. These actions may include implementing and following up on agricultural policies,
diversifying climate change adaptation strategies, improving poor road infrastructures,
and regulating processes of large-scale land acquisition. The introduction of new farm
technology should be accompanied by subsidies to avoid putting impoverished farmers
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deeper into debt. Most importantly, early weather warnings are imperative in improving
crop productivity and climate change adaptation. This can be facilitated by awareness
creation in farming communities on the importance of climate forecast, and flexibility to
change traditional farming calendar or crops with changing climatic conditions.

While post-colonial agricultural policies focused on developing peasant agriculture
contrary to export-led agriculture promoted during the colonial period [72], little has been
done to reduce the vulnerability of smallholders to external shocks. Recent agricultural
policies and programs focusing on rural agricultural development, such as the National
Strategy for the Development of Agricultural and Rural Sector (SDSR—French acronym),
is based on a holistic approach to modernizing the agricultural sector which is no doubt
beneficial. The main challenge is the high rate of corruption in Cameroon, now considered
“endemic” [72], which can affect progress in improving food security, environmental
degradation, rural livelihood, and smallholders’ sustainability.

Climate change is a considerable external shock and an extreme that exposes small
farmers and affects their livelihood in poor countries. The ability to recover from shocks
and stresses are major aspects of the sustainable livelihood approach [55]. With poor climate
change capacity and limited climate-smart options, the neglect of the small-scale farming
sector in Cameroon increases vulnerability to climatic shocks and stressors and affects
agricultural productivity. Farmers are left with limited options to meet their basic needs,
obtain income, and increase well-being, all of which are vital elements of the SLA [73].
Urgent actions must be taken by Cameroon decision-makers to improve the livelihood
and climate adaptive capacity of small-scale farmers necessary to improve national food
security. Growing landlessness and the relegation of smallholders to marginal land is an
added layer to climate change complexities.

While large-scale export-led agriculture enables international recognition and gains,
small-scale farming boosts the national economy and sustains its populace. While research
has demonstrated that large-scale farming in Cameroon and other African countries in-
creases food insecurity, poverty, and underdevelopment [12,45], relegating smallholders to
marginal lands exacerbates their vulnerability. The dual challenge of managing climate
change and depreciated farmlands directly affects farmers’ livelihood and adaptive ca-
pacity. Moreover, restricted rights over rented lands frustrate farmers’ efforts to make
vital long-term decisions on increasing farm productivity and climate change adaptation.
If small farmers continue to farm on marginal lands they will be “farming and yet hun-
gry” [74] (p. 3) and poor. The high rates of poverty among peasant farmers are not limited
to financial resources but include insecurities to shocks of climate change impacts, global
pressure, fluctuating markets [75], and marginalization in land deals. The inability to
recover from stresses and shocks [55] affects livelihood sustainability.

5. Conclusions

In this study, we sought to examine the implications of small-scale farmers’ vul-
nerability to climate change and climate variation on food insecurity in Cameroon. In
emphasizing the importance of smallholders’ sustainability in meeting Cameroon’s laud-
able Vision 2035 emergency plan, and SDG (2) on ending hunger, achieving food security,
we reiterate that social and economic sustainability largely depends on the sustainabil-
ity of the small-scale farming sector which is increasingly vulnerable to climate change.
Relegating smallholders to marginal lands and marginal positions in local climate dis-
course exacerbates food insecurity concerns. Therefore, discontinuing the vicious cycle of
poverty, low productivity, and vulnerability in local farming communities also depends
on the active participation of small farmers in agricultural decision-making processes. An
in-depth analysis on the contribution of smallholders to national economic sustainability
will spur actions towards improving climate change adaptation, increasing access to new
farm technology, exploiting local irrigation resources, and enabling access to productive
resources—especially fertile agricultural land.
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Climate change impacts on agricultural production directly affect the livelihood of
farmers. To ensure sustainable farming societies, there is urgent need for the adoption
of climate smart agricultural practices that can improve productivity and food security.
This can be achieved by strengthening partnership with government bodies, local farmers
associations, and agricultural institutions. Partnerships, accountability, and effective follow-
up are essential in climate change interventions.

Informal social networks are currently the main source of support for farmers expe-
riencing climate shocks and stresses; however, such systems cannot fully solve climate
change vulnerability [76]. Even national policies and international commitments are not
sufficient to solve pre-existing and emerging agricultural challenges in Cameroon. As
one participant put it: “The strength of policies lies in its implementation”. Concrete
government action is required in Cameroon in order to ensure the full implementation of
policies, improving agricultural extension services, and subsidizing small-scale farmers.

Author Contributions: Conceptualization, C.S.M. and L.N.F.; Data curation, C.S.M. and L.N.F.;
Formal analysis, C.S.M. and A.J.F.; Funding acquisition, A.J.F.; Investigation, C.S.M.; Methodology,
C.S.M., L.N.F. and A.J.F.; Project administration, C.S.M.; Resources, C.S.M., L.N.F. and A.J.F.; Software,
C.S.M. and A.J.F.; Supervision, L.N.F. and A.J.F.; Validation, C.S.M. and L.N.F.; Writing—original
draft, C.S.M.; Writing—review & editing, L.N.F. and A.J.F. All authors have read and agreed to the
published version of the manuscript.

Funding: This research was supported by the Queen Elizabeth Scholars Program.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and was approved by the Research Ethics Board at the University of Regina
(#2019-118, approved on 16 August 2019).

Informed Consent Statement: Participants’ informed consent was sought and obtained prior to
data collection.

Data Availability Statement: Data that has been analyzed without participant identity may be
available on request.

Acknowledgments: We are immensely grateful to all research participants in Santa and Tiko for
their willingness to share their experiences. We also thank our research assistant (Louisa Linwe) who
facilitated the interviews and transcription.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Hoegh-Guldberg, O.; Jacob, D.; Taylor, M.; Bindi, M.; Brown, S.; Camilloni, I.; Diedhiou, A.; Djalante, R.; Ebi, K.L.; Engelbrecht,

F.; et al. Impacts of 1.5 ◦C Global Warming on Natural and Human Systems. In 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; Masson-Delmotte, V., Zhai, P., Pörtner, H.O., Roberts,
D., Skea, J., Shukla, P.R., Pirani, A., Moufouma-Okia, W., Péan, C., Pidcock, R., et al., Eds.; World Meteorological Organization
Technical Document: Geneva, Switzerland, 2018.

2. Clapp, J.; Newell, P.; Brent, Z.W. The Global Political Economy of Climate Change, Agriculture and Food Systems. J. Peasant Stud.
2018, 45, 80–88. [CrossRef]

3. IPCC. Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation. International Panel for Climate Change;
Cambridge University Press: Cambridge, UK, 2014.

4. Oliva, M.J.; Owren, C. Roots for a more Equal and Sustainable Future. An Introduction to Climate Change–and the Value of a
Gender-responsive Approach to tackling it. In Roots for the Future: The Landscape and Way forward on Gender and Climate Change;
Aguilar, L., Granat, M., Owren, C., Eds.; IUCN & GGCA: Washington, DC, USA, 2015; pp. 14–45.

5. FAO. Declaration on World Food Security and World Food Summit Plan of Action; World Food Summit: Rome, Italy, 1996.
6. FAO; IFAD; WFP. The State of Food Insecurity in the World 2015. Meeting the 2015 International Hunger Targets: Taking Stock of Uneven

Progress; Food and Agriculture Organization: Rome, Italy, 2015.
7. Clover, J. Food-security in sub-Saharan Africa. Afr. Secur. Rev. 2003, 12, 5–15. [CrossRef]
8. Ngaira, K.W. Impact of climate change on agriculture in Africa by 2030. Sci. Res. Essays. 2007, 2, 238–243.
9. Oweis, T.; Hachum, A. Supplemental Irrigation a Highly Efficient Water Use Practices; ICARDA: Aleppo, Syria, 2012.
10. Elum, Z.A.; Madise, D.M.; Marr, A. Farmer’s Perception of Climate Change and Response Strategies in three Selected Provinces

of South Africa. Clim. Risk Manag. 2017, 16, 246–257. [CrossRef]

http://doi.org/10.1080/03066150.2017.1381602
http://doi.org/10.1080/10246029.2003.9627566
http://doi.org/10.1016/j.crm.2016.11.001


Sustainability 2021, 13, 1523 14 of 16

11. Kinuthia, K.J.; Shadrack, K.I.; Lenah, N. Factors Influencing Farmer’s Choice of Crop Production Response Strategies to Climate
Change and Variability in Narok East Sub-County, Kenya. J. Nat. Resour. Dev. 2018, 8, 69–77.

12. Fonjong, L.; Wanki, J.E. Natural Resources and Underdevelopment in Cameroon: Untangling a Puzzle. In Natural Resource
Endowment and the Fallacy of Development in Cameroon; Fonjong, L., Ed.; African Books Collective: Oxford, UK, 2019.

13. Amungwa, A. A Sociological Appraisal of State-Driven Rural Development Programmes and Economic Self-Reliance in Cameroon.
Glob. J. Agric. Econ. Ext. Rural Dev. 2015, 3, 308–316.

14. Tume, S.J.P.; Fogwe, Z.N. Standardised Precipitation Index Valuation of Crop Production Responses to Climate Variability on the
Bui Plateau, Northwest Region of Cameroon. J. Arts Humanit. (JAH) Fac. Arts Univ. Bamenda 2018, 1, 21–38.

15. Molua, E.L. Climate Trends in Cameroon: Implications for Agricultural Management. Clim. Res. 2006, 30, 255–262. [CrossRef]
16. Awazi, N.P.; Tchamba, M.N.; Avana, T.M. Climate change Resiliency Choices of Small-scale Farmers in Cameroon: Determinants

and Policy Implications. J. Environ. Manag. 2019. [CrossRef]
17. Mugiya, D.; Hofisi, C. Climate Change Adaptation Challenges Confronting Small-Scale Farmers. Environ. Econ. 2017, 8,

57–65. [CrossRef]
18. WFP. Comprehensive Food Security and Vulnerability Analysis (CFSVA); Giulio, V.C., Ed.; Parco de’ Medici: Rome, Italy, 2017.
19. Mendelsohn, R.; Dinar, A. Climate Change Agriculture: An Economic Analysis of Global Impacts, Adaptation and Distributional Effects;

Edward Elgar Publishing: Cheltenham, UK, 2009.
20. Nastis, S.; Michailidis, A.; Chatzitheodoridis, F. Climate Change and Agricultural Productivity. Afr. J. Agric. Res. 2012, 7,

4885–4893. [CrossRef]
21. Bush, E.; Flato, G. About this Report; Chapter 1 in Canada’s Changing Climate, Report; Bush, E., Lemmen, D.S., Eds.; Government of

Canada: Ottawa, ON, Canada, 2018; pp. 7–23.
22. Noble, I.R.; Huq, S.; Anokhin, Y.A.; Carmin, J.; Goudou, D.; Lansigan, F.P.; Osman-Elasha, B.; Villamiza, A. Adaptation needs and

options. In Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working
Group II to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change; Field, C.B., Barros, V.R., Dokken, D.J., Mach,
K.J., Mastrandrea, M.D., Bilir, T.E., Chatterjee, M., Ebi, K.L., Estrada, Y.O., Genova, R.C., et al., Eds.; Cambridge University Press:
Cambridge, UK; New York, NY, USA, 2014; pp. 833–868.

23. Berhane, A. Climate Change and Variability Impacts on Agricultural Productivity and Food Security. Clim. Weather Forecast. 2018,
6, 240. [CrossRef]

24. FAO. The State of Food and Agriculture: Climate Change, Agriculture and Food Security; FAO: Rome, Italy, 2016.
25. Challinor, A.J.; Wheeler, T.R. Crop Yield Reduction in the Tropics under Climate Change: Processes and Uncertainties. Agric. For.

Meteorol. 2008, 148, 343–356. [CrossRef]
26. Schlenker, W.; Roberts, M.J. Nonlinear Temperature Effects Indicate Severe Damages to U.S. Crop Yields Under Climate Change.

Proc. Natl. Acad. Sci. USA 2008, 106, 15594–15598. [CrossRef]
27. Osborne, T.M.; Lawrence, D.M.; Challinor, A.J.; Slingo, J.M.; Wheeler, T.R. Development and Assessment of a Coupled crop–

climate model. Glob. Chang. Biol. 2007, 13, 169–183. [CrossRef]
28. Ghimire, D.; Panday, D. Interconnection of Climate Change, Agriculture and Climate Justice: Complexities for Feeding the World

under Changing Climate. Soc. Int. Dev. 2016, 59, 270–273. [CrossRef]
29. Niles, M.; Mueller, N. Farmer Perceptions of Climate Change: Associations with Observed Temperature and Precipitation Trends,

Irrigation, and Climate Beliefs. Glob. Environ. Chang. 2016, 39, 133–142. [CrossRef]
30. Porter, J.R.; LXie, A.J.; Challinor, K.; Cochrane, S.M.; Howden, M.M.; Iqbal, D.B.; Lobell, M.I. Travasso. Food Security and Food

Production Systems. In Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Contribution
of Working Group II to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change; Field, C.B., Barros, V.R., Dokken,
D.J., Mach, K.J., Mastrandrea, M.D., Bilir, T.E., Chatterjee, M., Ebi, K.L., Estrada, Y.O., Genova, R.C., et al., Eds.; Cambridge
University Press: Cambridge, UK; New York, NY, USA, 2014; pp. 485–533.

31. IPCC. Climate Change 2014: Synthesis Report. Contribution of Working Groups 1, II, and III to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change; Pachauri, R.K., Meyer, L.A., Eds.; Intergovernmental Panel on Climate Change: Geneva,
Switzerland, 2015.

32. Ziska, L.H.; George, K. Rising Carbon Dioxide and Invasive, Noxious Plants: Potential Threats and Consequences. World Res. Rev.
2004, 16, 427–447.

33. FAO. The State of Food and Agriculture. Women in Agriculture: Closing the Gender Gap for Development; FAO: Rome, Italy, 2011.
34. FAO. OECD-FAO Agricultural Outlook; OECD Publishing: Paris, France, 2012. [CrossRef]
35. Tollefson, J. Can the World Slow Global Warming. Nature 2019, 573, 324–325. [CrossRef]
36. Boko, M.; Niang, I.; Nyong, A.; Vogel, C.; Githeko, A.; Medany, M.; Osman-Elasha, B.; Tabo, R.; Yanda, P. Africa. In Climate Change

2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Fourth Assessment Report of the Intergovernmental
Panel on Climate Change; Parry, M.L., Canziani, O.F., Palutikof, J.P., van der Linden, P.J., Hanson, C.E., Eds.; Cambridge University
Press: Cambridge, UK, 2007; pp. 433–467.

37. Stern, N. Stern Review on the Economics of Climate Change; Cambridge University Press: Cambridge, UK, 2006.
38. Tomšík, K.; Smutka, L.; Lubanda, J.-P.E.; Rohn, H. Position of Agriculture in Sub-Saharan GDP Structure and Economic

Performance. AGRIS on-Line Pap. Econ. Inform. 2015, 7, 69–80. [CrossRef]

http://doi.org/10.3354/cr030255
http://doi.org/10.1016/j.jenvman.2019.109560
http://doi.org/10.21511/ee.08(1).2017.06
http://doi.org/10.5897/AJAR11.2395
http://doi.org/10.4172/2332-2594.1000240
http://doi.org/10.1016/j.agrformet.2007.09.015
http://doi.org/10.1073/pnas.0906865106
http://doi.org/10.1111/j.1365-2486.2006.01274.x
http://doi.org/10.1057/s41301-017-0118-5
http://doi.org/10.1016/j.gloenvcha.2016.05.002
http://doi.org/10.1787/agr_outlook-2012-en
http://doi.org/10.1038/d41586-019-02711-4
http://doi.org/10.7160/aol.2015.070108


Sustainability 2021, 13, 1523 15 of 16

39. Campbell, B.; Mann, W.; Melénde-Ortiz, R.; Streck, C.; Tennigkeit, T.; Christophe, B.C.; Meijer, E.; Wilkes, A.; Vermeulen, S.
Agriculture and Climate Change: A Scoping Report; Meridian Institute: Bangkok, Thailand, 2011; p. 98.

40. Alliance for a Green Revolution in Africa [AGRA]. Africa Agriculture Status Report: Climate Change and Smallholder Agriculture in
Sub Saharan Africa; Alliance for a Green Revolution in Africa (AGRA): Nairobi, Kenya, 2014.

41. McDowell, J.Z.; Hess, J.J. Accessing adaptation: Multiple stressors on Livelihoods in the Bolivian Highlands under a Changing
Climate. Glob. Environ. Chang. 2012, 22, 342–352. [CrossRef]

42. Thiele, R. The Bias against Agriculture in Sub-Saharan Africa: Has It Survived 20 Years of Structural Adjustment Programs? KielInstitute
for World Economics: Kiel, Germany, 2002; 27p.

43. Mukete, B.; Yujun, S.; Etongo, D.; Saeed, S.; Mukete, N.; Richard, T. Cameroon Must Focus on SDGs in Its Economic Development
Plans. Environ. Sci. Policy Sustain. Dev. 2018, 60, 25–32. [CrossRef]

44. Chia, E.L.; Sufo, R.K.; Hubert, D. Climate Change Commitments and Agriculture Sectoral Strategies in Cameroon: Interplay and
Perspectives. Cogent Environ. Sci. 2019, 5, 1625740. [CrossRef]

45. Wanki, J.E.; Ndi, F.A. Land Grabbing in South-western Cameroon: Deconstructing the Complexity of Local Responses. In Natural
Resource Endowment and the Fallacy of Development in Cameroon; Fonjong, L., Ed.; African Books: Oxford, UK, 2019.

46. O’Brien, K.; Leichenko, R. Double Exposure: Assessing the Impacts of Climate Change within the Context of Economic
Globalization. Glob. Environ. Chang. 2000, 3, 221–232. [CrossRef]

47. Seo, K.; Rodriguez, N. Land Grab, Food Security and Climate Change: A Vicious Circle in the Global South Human and Social
Dimensions of Climate Change. In Human and Social Dimensions of Climate Change; Chhetri, N., Ed.; IntechOpen: Rijeka, Croatia,
2012. [CrossRef]

48. Kanampiu, F.; Karaya, H.; Burnet, M.; Gressel, J. Needs for and Effectiveness of Slow Release Herbicide Seed Treatment Striga
Control Formulations for Protection against Early Season Crop Phytotoxicity. Crop Prot. 2009, 28, 845–853. [CrossRef]

49. Nkengla, L.; Suresh, C.; Babu, H.; Kirscht, S.; Babu, S.; Apfelbacher, R. Gender, Climate Change, and Resilient Food Systems Lessons
from Strategic Adaptation by Smallholder Farmers in Cameroon; IFPRI Discussion Paper 1658; IFPRI: Washington, DC, USA, 2017;
Available online: http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/13135 (accessed on 18 December 2020).

50. Heather, T.E.; Lea, B.F.; Ford, J.D. Climate Change and Food Security in Sub-Saharan Africa: Q Systematic Literature Review.
Sustainability 2010, 2, 2719–2733.

51. Hazell, P.B.R. Is there a Future for Small Farms? Agric. Econ. Int. Assoc. Agric. Econ. 2005, 32, 93–101. [CrossRef]
52. Subasinghe, R.; Ahmad, I.; Kassam, L.; Krishnan, S.; Nyandat, B.; Padiyar, A.; Phillips, M.; Reantaso, M.; Miao, W.; Yamamoto, K.

Protecting small-scale farmers: A reality within a globalized economy? In Farming the Waters for People and Food, Proceedings of the
Global Conference on Aquaculture 2010, Phuket, Thailand, 22–25 September 2010; Subasinghe, R.P., Arthur, J.R., Bartley, D.M., de Silva,
S.S., Halwart, M., Hishamunda, N., Mohan, C.V., Sorgeloos, P., Eds.; FAO: Rome, Italy; NACA: Bangkok, Thailand, 2012; pp.
705–717.

53. USAID. Food Assistance Fact Sheet Cameroon. 2018. Available online: https://reliefweb.int/report/cameroon/cameroon-food-
assistance-fact-sheet (accessed on 18 December 2020).

54. Khan, Z.R.; Midega, C.A.O.; Pittchar, J.O.; Murage, A.W.; Birkett, M.A.; Bruce, T.J.A.; Pickett, J.A. Achieving food Security for One
Million Sub-Saharan African poor through push—Pull Innovation by 2020. Philos. Trans. R. Soc. 2018, 369, 20120284. [CrossRef]

55. Chambers, R.; Conway, G. Sustainable Rural Livelihoods: Practical Concepts for the 21st Century; IDS Discussion Paper 296; Institute
of Development Studies: Brighton, UK, 1992.

56. International Federation of Red Cross and Red Crescent Societies. What Is Livelihood? 2020. Available online: https://www.ifrc.
org/en/what-we-do/disaster-management/from-crisis-to-recovery/what-is-a-livelihood/ (accessed on 11 December 2020).

57. Krantz, L. The Sustainable Livelihood Approach to Poverty Reduction; Proposal Draft; Division of Policy and Socio Economic Analysis
Swedish International Development Agency (Sida): Stockhom, Sweden, 2001.

58. World Bank. The World Bank in Cameroon. 2018. Available online: https://www.worldbank.org/en/country/cameroon/
overview (accessed on 10 December 2020).

59. Heifer International. State of the African Farmer. 2014. Available online: https://www.heifer.org/ending-hunger/our-work/
countries/africa/cameroon.html (accessed on 10 December 2020).

60. Gur, A.; Kimengsi, J.; Sunjo, T.E.; Awambeng, A.E. The Implications of Climate Variability on Market Gardening in Santa
Sub-Division, North West Region of Cameroon. Environ. Nat. Resour. Res. 2015, 5, 14. [CrossRef]

61. Fogwe, Z.F.; Zoum, B.C. Perception and Adaptation Adjustments to Climate Variability within the Santa Agrarian Basin in the
Western Highlands of Cameroon. OSR J. Humanit. Soc. Sci. (IOSR-JHSS) 2016, 21, 26–34.

62. Kimengsi, J.; Muluh, N. A Comparative Assessment of the Effect of Climatic Variations on the Crops of the Cameroon Develop-
ment Corporation (CDC): Adaptation Options. Environ. Nat. Resour. Res. 2013, 3, 144. [CrossRef]

63. Cameroon Development Cooperation Meteorological Service. Rainfall and Temperature Data of Tiko (1987–2017); Cameroon
Development Cooperation: Bota, Cameroon, 2018.

64. Patton, M.Q. Qualitative Evaluation and Research Methods, 3rd ed.; Sage Publications, Inc.: Thousand Oaks, CA, USA, 2002.
65. Auerbach, C.F.; Silverstein, L.B. Qualitative Studies in Psychology. Qualitative Data: An Introduction to Coding and Analysis; University

Press: New York, NY, USA, 2003.
66. Pittman, J.; Wittrock, V.; Kulshreshtha, S.; Wheaton, E. Vulnerability to Climate Change in Rural Saskatchewan: Case study of the

Rural Municipality of Rudy No. 284. J. Rural Stud. 2011, 27, 83–94. [CrossRef]

http://doi.org/10.1016/j.gloenvcha.2011.11.002
http://doi.org/10.1080/00139157.2018.1419008
http://doi.org/10.1080/23311843.2019.1625740
http://doi.org/10.1016/S0959-3780(00)00021-2
http://doi.org/10.5772/50876
http://doi.org/10.1016/j.cropro.2009.06.007
http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/13135
http://doi.org/10.1111/j.0169-5150.2004.00016.x
https://reliefweb.int/report/cameroon/cameroon-food-assistance-fact-sheet
https://reliefweb.int/report/cameroon/cameroon-food-assistance-fact-sheet
http://doi.org/10.1098/rstb.2012.0284
https://www.ifrc.org/en/what-we-do/disaster-management/from-crisis-to-recovery/what-is-a-livelihood/
https://www.ifrc.org/en/what-we-do/disaster-management/from-crisis-to-recovery/what-is-a-livelihood/
https://www.worldbank.org/en/country/cameroon/overview
https://www.worldbank.org/en/country/cameroon/overview
https://www.heifer.org/ending-hunger/our-work/countries/africa/cameroon.html
https://www.heifer.org/ending-hunger/our-work/countries/africa/cameroon.html
http://doi.org/10.5539/enrr.v5n2p14
http://doi.org/10.5539/enrr.v3n1p144
http://doi.org/10.1016/j.jrurstud.2010.07.004


Sustainability 2021, 13, 1523 16 of 16

67. QSR International Pty Ltd. NVivo Qualitative Data Analysis Software [computer Program]. 2019, Version 10.
68. Braun, V.; Clarke, V. Using Thematic Analysis in Psychology. Qual. Res. Psychol. 2006, 3, 77–101. [CrossRef]
69. Molua, E.; Lambi, C. The Economic Impact of Climate Change on Agriculture in Cameroon; Policy Research Working Paper 4364; The

World Bank: Washington, DC, USA, 2007.
70. Njume, C.A.; Krah, C.Y. Consequences of Fire in Agricultural Sector in Banga Bakundu, Cameroon: A Review; IOP Conference Series:

Earth and Envirnement Science; IOP Publishing: Bristol, UK, 2020.
71. IPCC. 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; Masson-Delmotte, V., Zhai, P., Pörtner, H.O., Roberts, D., Skea, J., Shukla,
P.R., Pirani, A., Moufouma-Okia, W., Péan, C., Pidcock, R., et al., Eds.; 2018; in Press.

72. Bamou, E.; Masters, W. Distortions to Agricultural Incentives in Cameroon; Agricultural Distortions Working Paper; World Bank:
Washington, DC, USA, 2007; Volume 42.

73. Scoones, I. Sustainable Rural Livelihoods: A Framework for Analysis; IDS Working Paper 72; Institute of Development Studies:
Brighton, UK, 1998.

74. Murphy, S. Changing Perspectives: Small-Scale Farmers, Markets and Globalisation; Revised Edition; IIED/Hivos: London, UK; The
Hague, The Netherlands, 2012.

75. Killick, T. Globalization and the Rural Poor. Dev. Policy Rev. 2001, 19, 155–180. [CrossRef]
76. Fletcher, A.; Akwen, N.; Hurlbert MDiaz, H. You relied on God and your Neighbour to get through it: Social Capital and Climate

Change Adaptation in the Rural Canadian Prairies. Reg. Environ. Chang. 2020, 20, 1–15. [CrossRef]

http://doi.org/10.1191/1478088706qp063oa
http://doi.org/10.1111/1467-7679.00129
http://doi.org/10.1007/s10113-020-01645-2

	Introduction 
	Agriculture and Climate Change in Cameroon 
	The Sustainable Livelihood Approach 

	Materials and Methods 
	Study Area 
	Research Design 

	Results 
	Vulnerability of Small-Scale Farmers to Changing Climatic Conditions 
	Food Insecurity 
	Economic and Institutional Factors 

	Discussion 
	Conclusions 
	References

