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The accomplishment of sustainable development goals in Somalia
remains severely hampered by changes in the climate, particularly
when it comes to food security. It jeopardizes national food security by
threatening agricultural productivity. Designing practical strategies
) ) and policies for agricultural development and food security requires an
Socioeconomic Factors,  ynderstanding of farmers’ perceptions and the factors that influence
Farmers' Perceptions, their perception of climate change. Therefore, this study was designed
Climate Change, to, (i) Evaluate farmers' perceptions of climate change, and (ii) identify
Probit Model, the socioeconomic factors that influence farmers' perceptions of
smallholder Farmers, climate change in the Hiran region of Somalia. The study encompassed
Food Security 222 respondents from six villages within two districts in the Hiran
" region. Gender, family size, farm size, and ownership of
communication devices, significantly influenced farmers' perception
of climate change. Therefore, the study recommended that the federal
government of Somalia, and local/international NGOs, should design
and implement intervention strategies for climate change cognizance
of these factors.
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INTRODUCTION

Climate change refers to any shift in world climate
at a time, induced by anthropogenic or natural
activity (IPCC, 2007). Due to these human
activities, climate changes could be seen as
fluctuations in temperature and precipitation, as
well as a rise in greenhouse gas emissions (GHG)
(Bharat et al., 2022). According to Kumar et al.
(2013), severe weather conditions including
hurricanes, winds, and drought will be increasing
as the planet remains warm up at a worrying scale.
As predicted by many experts, an increase of 2-4
°C or more in temperature would be expected,
with far-reaching consequences (Meinshausen et
al., 2009). Climate catastrophes have challenged
numerous nations over the past 20 years, including
Southeast Asian nations like Vietnam and
Thailand (Eckstein et al., 2018). One of the
economic sectors devastated by climate disasters
in many nations throughout the world is
agriculture (Ahsan et al., 2020). Predictions
indicate that in India agricultural production will
be devastated by climate catastrophes, leading to
food insecurity by the year 2050 according to
Dahal (2008). Furthermore, an increase in
temperature has already been felt in the Horn of
Africa regions as reported by the IPCC (IPCC,
2007). Additionally, according to projections by
Climate Risk Profile Somalia (2022) predicted a
temperature increase at a maximum of 3.2 °C in
Somalia by 2080.

According to Adger et al. (2003), climate
catastrophe is affected similarly in both developed
and underdeveloped countries. However, due to
poverty, little infrastructure and technological
development, as well as high reliance on rain-fed
agriculture, farmers in Sub-Saharan Africa, are
more  susceptible to the deteriorating
consequences of climate (Adimassu, & Kessler,
2016; Lipper et al., 2014; Nelson et al., 2014).
Additionally, according to Mucheru-Muna et al.
(2014) and Zake, & Hauser (2014), Sub-Saharan
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African agricultural production is majorly rainfed.
Therefore, it is understandable that developing
nations, where farming is the primary source of
income and poverty is widespread, are concerned
about the negative impact of the climate crisis
(Fahad, & Wang, 2018; Thi Lan Huong et al.,
2017).

In Somalia, agriculture contributes a major part to
the nation's food security and economic prosperity
(Boitt et al., 2018). Around seventy-five percent
(75%) of the nation's GDP and around 93% of total
export incomes are counted by the sector (FAO, &
World Bank, 2018). However, climate change
impacts such as temperature increases and rainfall
trends, contribute to unpredictable and
unsustainable conditions for a country already
struggling with significant economic, social, and
environmental vulnerability (FAO, & World
Bank, 2018). For instance, the country
experienced extreme floods that led to the deaths
of many people, displaced approximately 412,000
people, and damaged crop production in 2019
(GIEWS, 2022). Additionally, soil fertility has
also been degraded through soil erosion due to
strong winds, which affect agricultural output in
the country (Waaben et al.,, 2020). Due to
insufficient institutions, as well as the absence of
research studies, the adaptation policies and
regulations to mitigate these climate catastrophes
are inadequate in Somalia (FAO, & World Bank,
2018).

Climate change impacts are likely to impact
disproportionately rainfed agricultural farmers as
well as those with low income and access to
financial services or credits (Castells-Quintana et
al., 2018; Quiroga et al., 2015; Skoufias et al.,
2011). Therefore, it is necessary to take policy and
public interventions to encourage and foster
adaptation to catastrophes caused by climate
hazards (Kumar et al., 2013). However, according
to Silvestri et al. (2012), Simelton et al. (2013),
and Meldrum et al. (2018) farmers' adaptation
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measures can influence their comprehension and
understanding of the detrimental impacts of
climate crises. Regarding this, farmers' perception
of climate crises determines whether or not they
employ adaptation strategies (De Matos Carlos et
al., 2020; Meldrum et al., 2018). Considering
farmers' perspectives on climate change effects is,
therefore, a significant factor in designing
effective adaptation policies in agriculture (De
Matos Carlos et al., 2020; Hansen et al., 2004;
Silvestri et al., 2012). Therefore, this study was
carried out to (i) Evaluate farmers' perceptions of
climate change; and (ii) Identify how the
socioeconomic characteristics of the farmers
influence their perception of climate change in the
Hiran region of Somalia.

MATERIAL AND METHODS

The Hiran region is situated in central Somalia.
The Galguduud region borders the region to the
north, the Middle Shebelle region to the south, and
the Bay and Bakol regions to the southwest. The
region is also home to several towns and villages,
including Beledweyne, the largest town in the
region and serves as the administrative centre. The
region is also known for its rich agricultural and
livestock resources. The region has vast areas of
fertile land, with a favourable climate and
abundant rainfall, making it ideal for growing
crops like maize, beans, and sorghum and a variety
of fruits, including mangoes, bananas, and
papayas, which are popular in the local market as
well as in other parts of the country (Odawa et al,
2024). Additionally, the region is home to vast
herds of cattle, sheep, and goats, making it a
significant contributor to the livestock sector of
Somalia (Figure 1).

Study area
Figure 1: The Map of the Study Area
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Sampling design and sample size

The study adopted a descriptive survey design.
Both purposive and random sampling procedures
were also employed. Initially, due to security
concerns, the study selected two districts
(Baladwein and Buloburte) in the Hiran region
purposively. Six villages within these two districts
(three from each district) with a population of

1200 households were selected purposively, based
on their vulnerability to extreme weather
conditions and location along the riverbank. The
Yamane (1967) formula was developed to
compute sample size 222, Equation 1. A simple
random method was employed in each village,
which was previously selected purposefully to
meet the target sample size of 222 farmers.
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Finally, the data was collected from the sample
farmers using a guestionnaire.

N

T I+ NE?

(Equation 1)
Where; n is the sample size, N = the target
population, and e = alpha

Data Analysis

The probit model was applied to examine the
influence of socioeconomic characteristics on
farmers’ perceptions of the changing climate.
Frequency, percentages, and means were utilized
to further reinforce the results from the
econometrics. The probit model is a statistical
model used to analyze the correlation between the
dependent and explanatory factors. In this
example, the dependent variable is "Farmer
Perception,” while the explanatory variables are "
The Farmers’ Socioeconomic Characteristics"
(Equation 2).

Y= a;+ X;B; + E;... (Equation 2)

Where: Y = Farmer's Perception (the dependent
variable), a i = a constant value (the intercept), X i
= the value of the independent variables (Socio-
Economic Characteristics), f i = the coefficients of
the independent variables (representing the impact
of each independent variable on the dependent
variable), £ i = the error term (representing the
difference between the observed value of the
dependent variable and the value predicted by the
model). Multicollinearity can be found when there

is a linear correlation among variables Okeyo,
(2020). Therefore, multicollinearity was tested
using the Variance Inflation Factor (VIF), and the
variables with values greater than ten were
eliminated (Kumari, 2008).

RESULTS
Characteristics of the Respondents

Table 1 shows the summary of farmers’ socio-
economic and demographic characteristics in the
Hiran region of Somalia. The result indicates that
83% of respondents were male. This means more
male farmers were engaged in farming activities in
the Hiran region compared to female farmers.
Eighty percent (80%) of respondents were married
and 71% of the participants had non-formal
education. The low education level of the farmers
could have led to a lower perception of the farmers
about the implications of climatic change and its
adaptation methods. The average family size and
age were 6.5 and 20 years, respectively, with the
mean farmer possessing 20 years of agricultural
expertise. This implies that most participants were
in a good position to notice climate crises and
observe their unfavourable outcomes. The mean
monthly income of the farmers was 180$. This
suggests that farmers in the Hiran region are in a
low-income category which could affect their
ability to engage in sensible adaptation plans to
deal with the consequences of climate catastrophe,
however, 77% of them had a source of income
other than farm income. This could be a survival
strategy to supplement the low income (Table 1).

Table 1: Socio-economic Characteristics of the Farmers in the Hiran region

Variables Descriptions Frequency Percentage (%)
Gender

Male 184 83
Female 38 17
Marital status of the farmer

Married 178 80
Unmarried 44 20
Educational Level of the Farmer

Formal Education 65 29
Non Formal Education 157 71
Land acquisition of the farmer

Inherited 149 67
Purchased 41 19
Rented 32 14
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Variables Descriptions Frequency Percentage (%)
Non-farm income of the farmer
Yes 170 77
No 52 23
Farming system of the farmer
Crop cultivation only 116 52
Livestock keeping only 4 2
Mixed farming system 102 46
Communication devices
Yes 188 85
No 34 15
Types of communication devices
Mobile and Radio 129 67
Radio and TV 8 4
Mobile 19 10
Mean Minimum Maximum
Age of the respondent (in years) 39 20 65
Number of total family members 6 2 12
Farming experience 20 2 30
Farm size in Hector 3 1 8
Monthly household income (In USD) 180 250 100

Farmers’ Perception of Climate Change

Table 2 shows the responses to the farmer's
perception toward climate change. The majority
(78%) of farmers in the Hiran region of Somalia
perceived climate change whereas 22% did not,

and most (86%) of them reported that temperature
has been escalating. Furthermore, (84%) also
observed prolonged periods of rainfall, while
(87%) observed a reduction in rainfall intensity in
the Hiran region of Somalia in the last 20 years.

Table 2: Perception of The Farmers of Climate Change

Perception of the farmers on climate change

Frequency Percentage

Aware of the presence of Climate change
Not aware of climate change

173 78%
49 22%

Climatic parameters

(%) of Respondents
Increased  Decreased

Increased temperature/decreased temperature 86 14
Prolonged periods of rainfall/ shortened length of rainfall 16 84
Increased rainfall intensity/reduced intensity of the rainfall 13 87

Determinants of Farmer’s Climate Change
Perceptions

The chi-squared statistic (LR chi? (8) = 153.99)
and (the prob > chi? is 0.0000), indicate that the
model was highly significant and had strong
explanatory power (Table 3). The log-likelihood
value is (-40.180), and the pseudo R? is (0.657),
which shows that the model has a satisfactory
level of predictive ability, with an approximate
65% competency in explaining the variation
within the outcome variable. Overall, the Probit
regression model fit the data well and effectively

explained the association between the predictor
variables and the outcome variable.

The probit regression analysis revealed four
independent variables that significantly influenced
smallholder farmers' perception of climate change
(Table 3). Smallholder farmers’ gender, number of
family members, farm size, and ownership of
communication devices predicted farmers'
perception of climate change effects.
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Table 3: Probit Regression Model Based on Farmers’ Perception of Climate Change in Hiran

Region, Somalia

Explanatory Variables Perception

Coeff. (SE) Marginal effects (SE) p-value
Gender .9077 (0.383) 1221(.0622) 0.050**
Total family .1642 (0.075) .0176(.0077) 0.023**
Marital status .7566 (0.372) .0932(.0512) 0.069
Education level 1.1757 (0.406) .0187(.0430) 0.663
Farm size -.7316 (0.133) -.0783(.0119) 0.000*
Non-farm income .2122 (0.352) .0234(.0399) 0.558
Farming system .1844 (1.406) .0237 (.1872) 0.899
Communication devices 1.1379 (0.382) .1595(.0664) 0.016**
Prob > chi? = 0.0000
Pseudo R? = 0.6571
Number of obs = 222

Coeff: Coefficient SE: Standard Error in parentheses: *, **, = significant at 1%, and 5%, probability

level, respectively

The Negative Effects of Long-term Climate
Change

The results indicated that climate change impacted
farmers in the Hiran region of Somalia. The
majority of farmers perceived these impacts as
extremely severe to very severe. These include
changes in the timing of rain (86%), poverty and
food shortages (76%), high incidence of drought
and yield loss (62%), lack of potable water (58%),
and high accuracy of flood frequency and farm

destruction (55%). This suggests that farmers in
the region are facing unprecedented and
substantial challenges posed by changing climate
such as poverty, lack of food, floods, drought, and
fluctuation of climate patterns. These negative
impacts are observed from severe to extremely
severe by a greater number of farmers and will
have serious implications for the farmers and their
ability to adapt to climate change.

Table 4: The Negative Effects of Long-term Climate Change

Negative Effect

ES VS S sl sS 1 D
(%) (%) (%) (%) (%) (%) (%)

Changed timing of rain

37 49 10 4 0 0 0

High accuracy of flood frequency and farm destruction 27 28 15 11 6 9 4
High incidence of drought and yield loss 30 32 16 13 5 3 1
Poverty and food shortages 46 30 24 0 0 0 0
Lack of potable water 31 27 17 10 4 5 6
ES= extremely severe, VS= very severe, S=severe, Sl= significant, SS= somewhat significant, | = irrelevant D=
Don’t know
DISCUSSION methods. This could be explained by the fact that

Farmers’ Perception of Climate Change

According to the findings, most of the farmers had
noticed that the climate was changing. This
suggests that farmers in the Hiran region were
aware of climate-related changes, and most of
them observed fluctuations in temperature and
rainfall patterns, two critical characteristics of
climate crises. According to Maddison (2006), a
farmer’s understanding of the changing climate is
a crucial requirement in employing adaptation

rain-fed agriculture is the primary means of
income for the greater number of farmers,
therefore, any shifts regarding climate would be
quickly recognized by local farmers in the region.
Farmers' perceptions of climate change may
thereby improve their likelihood of implementing
adaptive actions in response to observable
changes. All these alterations are expected to
result in low and insufficient crop production and
negatively affect livelihoods if no adaptation
strategies are implemented. Kassie et al. (2014),
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Coulibaly (2017), Parameswaranaik (2019),
Fourment et al. (2020), and Mehmood et al.
(2020), similarly stated that most farmers were
aware of climate crises, and demonstrated that
temperatures have risen while rainfall duration
and intensity have decreased in Ethiopia, Rwanda,
India, Uruguay, & Pakistan, respectively.

The Negative Effects of Long-term Climate
Change

Overall, the data suggest that farmers in the Hiran
region of Somalia were facing significant
challenges imposed by climate crises, including
disruptions to local weather patterns, flooding,
drought, poverty, food shortages, inability to
acquire clean water, and the loss of livestock
(Table 4). These negative effects are perceived as
being severe or extremely severe by a large
percentage of respondents and could have serious
implications for the well-being and livelihoods of
farmers in the region. The current study's findings
are supported by Macharia et al. (2012) and
Obiora (2013) who reported that climate change
has resulted in poverty and food shortages,
increased frequency of drought, a shift in the
planting season, a decline in agricultural output,
and increased insects and diseases. The findings
showed the likelihood for climate change to have
severe economic and social consequences
throughout the region unless action is made to
promote small-scale farmers in coping with and
responding to these alterations.

Determinants of Farmer’s Climate Change
Perceptions

The probit regression analysis revealed four
explanatory variables significantly
predicted smallholder farmers' perceptions of the
consequences of climate crises. The findings
revealed that farmers' gender positively and
significantly correlated with their perception of
changing climate (p<0.05). This states that the
probability of perceiving climate change was
higher for male farmers than it was for female
farmers. This is because the males have more
opportunities to acquire information regarding to
adverse consequences of climate crises via formal
education, as well as participation in community

meetings. They are also likely to expose climate
information and resources like extension services
or weather forecasts, leading to increased
awareness and comprehension regarding the
detrimental consequences of changing climate on
agriculture. Furthermore, the negative influence of
cultural norms, especially in Africa may affect the
way the responsibility is divided between males
and females. According to Suvedi et al. (2017),
female farmers are less likely to satisfy investment
needs and typically have less access and control
over productive and financial resources compared
to males.

The study also identified a positive and significant
correlation between farmers' perception and
family size (p<0.05), thus, agreeing with Falaki et
al. (2013), Ndambiri et al. (2014), and Oluwatusin
(2014). This means the probability of the larger
families perceiving climate change was higher
compared to the smaller families. This could be
explained in several ways, for instance, larger
families require huge amounts of food and can
reduce, their food demand and likelihood, thus,
easily perceiving climate change impacts on their
farms. Further, larger families also have huge
social and economic connections in their
communities, thereby exposing them to relevant
and appropriate information regarding climate
change impacts via discussions. Additionally, due
to their labour resource availability, larger families
can engage in large-scale agricultural land and
livestock production, making them highly prone to
the adverse consequences of changing climate.

The model showed a negative and significant
association between farm size and the farmers'
perception (p<0.05). This means that having

bigger farms reduces farmers' chances of
perceiving the detrimental  consequences
of climate crises. The negative correlation

identified in this study between farmer perception
and farm size is in line with the results of Sanog
et al. (2017) and Uddin et al. (2017) in studies of
Southern Mali and the Coastal Region of
Bangladesh, respectively. This could be because
larger farm owners have the financial capabilities
and resources to invest in more sustainable
approaches such as irrigation, and, diversifying
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their means of revenue, therefore reducing their
perceptions of climate change impacts on their
farms.

The Ownership of communication devices such as
radios, televisions, and mobile phones
was positively and significantly associated with
farmers' perception of the consequences of
changing climate (p<0.01). This suggests that
having communication devices enhances the
chances of perceiving the changing climate by the
farmers. This result is similar to an earlier study
conducted by Howlader, & Akanda (2015), and
Odawa et al. (2024) which showed that access to
information and communication technology may
significantly increase farmers' awareness and
comprehension of climate change. Ownership of
communication devices facilitates information
access for farmers. For instance, using mobile
phones, farmers can access a huge information
about local meteorological data about climate
change.

CONCLUSIONS

The findings revealed that most smallholder
farmers are cognizant of the changing climate and
observed that temperatures increased with
decreased rainfall duration and intensity in the
region in the past 20 years. Several negative
climate change impacts were observed by the
smallholder farmers including lack of drinking
water, destruction of infrastructure like farms,
roads, and houses, frequencies of drought and crop
loss as well as floods. Gender, farm size,
ownership of communication devices, and family
size are socio-economic factors significantly
influenced by the smallholder farmer's perception
of the detrimental consequences of climate crises.
Therefore, the study recommended that the federal
government of Somalia, and local/international
NGOs, move forward with intervention policies,
concentrating especially on identified factors: This
may include, providing support for farmers such
as improved seeds, training, and water
management techniques to enhance farmer’s
ability to adapt climate change -effectively.
Supporting farmers with poverty reduction
initiatives such as creating income-generating

activities and credits. Provide education and
training for female farmers and promote fair
access to information, resources, and participation
in climate-related discussions and seminars.

Ethical Approval/ Statement

Following a joint discussion with village elders,
we determined that the data collected would only
be utilized for academic purposes, and consent
statements were obtained from the participants as
well as the Ministry of Education, culture, and
Higher Education of the Federal Republic of
Somalia. Volunteerism and participant anonymity
were preserved throughout the procedure.
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