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IMPACTS OF DROUGHT AND INCOME SHOCKS ON SEVERE HUNGER
IN SOMALIA DURING COVID-19:
A POTENTIAL OUTCOME APPROACH USING POISSON REGRESSION

Abstract. Household economic activities in Somalia are deeply affected by periodic droughts and other envi-
ronmental hazards like flooding and cyclones. The impacts of these shocks are reinforced by households’ exposure
to other shocks, and their collective impacts are easily felt on households’ nutrition. This study therefore analysed
the impacts of drought and other welfare shocks on severe food insecurity in Somalia. The data were the second
wave of the High Frequency Telephone Survey of displaced people, comprising 2505 households. The Poisson
regression model was estimated with potential outcome framework to compute the average treatment effect (ATE)
and average treatment effect on the treated (ATET). The result showed exposure to covariate and idiosyncratic
shocks, with drought (87.36%), food price increases (79.84%), and reduced humanitarian assistance (62.68%) be-
ing the most prevalent. Spatial patterns reveal significantly higher drought exposure in central and southern states.
Severe food insecurity remains widespread, with many households reporting episodes of food exhaustion, sleep-
ing hungry, or going a whole day without food. Regression results show that unemployment benefits, job search,
reduced income, separation, unsafe living conditions, returnee status, and residence in Puntland or Somaliland
significantly increase expected hunger severity, whereas urban residence and engagement in income activities
reduce it. Several shocks, including non-farm business closure, theft/looting, increased input and food prices, illness
or death of income earners, drought, locust invasion, and cyclone/storm events substantially worsen food insecu-
rity. While some shocks show insignificant average treatment effects (ATE), their treatment-on-the-treated effects
(ATET) are significant, demonstrating disproportionate impacts on already-vulnerable subpopulations. The findings
underscore the urgent need for strengthened shock-responsive social protection, livelihood support, and targeted
humanitarian interventions in fragile settings.
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Introduction. Somalia remains one of the
hotspots of global hunger and malnutrition
(Jamil et al., 2025). Amplified by recurring
conflicts and environmental hazards, the
country epitomizes an intersection of protracted
economic fragility and political instability
(Nor, 2025). Precisely, the past three decades
had witnessed recurring droughts, protracted
conflicts, and economic fragility that have
substantially undermined people’s economic
activities (Ahmed et al, 2024). Therefore, the
magnitude of internal displacement among
Somalian households is enormous, with United
Nations High Commission for Refugees (UNHCR)

©A. S. Oyekal, 2025

putting the statistic at 4.1 million in 20241, It
has been further noted that 5.2 million people
from Somalia are currently seeking asylum
abroad. The economic burdens of human
displacements in Somalia are substantial, and
are further compounded by loss of livelihoods,
disrupted remittances, and rising inflation.
Consequently, many households rely on
humanitarian assistance for which US$157.1
million would be required in 20252,

1 Somalia country operations. United Nations High
Commissioner for Refugees. URL: https://www.unhcr.org/where-
we-work/countries/somalia (aata 3BepHeHHs: 12.09.2025).

2 Ibid.
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Furthermore, households’ economic
activities in Somalia are deeply affected by
recurring droughts and other environmental
hazards like flooding and cyclones (Thalheimer
et al.,, 2023). The impacts of these shocks
are reinforced by households’ exposure to
other shocks such as death of livestock,
livestock and crop price fluctuations, market
disruptions, commodity price increase, illness
and death of households’ members. The socio-
economic impacts of cyclical droughts are more
pronounced in Somalia due to the dominance of
agriculture as the major source of livelihood for
many households. Therefore, disruptions to this
sector place the country at a serious economic
risk, given that the sector contributes about
65% of the annual Gross Domestic Product
(GDP)!. Similarly, high frequency of drought,
which can sometimes be in every two to three
years, and often lasting for consecutive two or
three years, presents some significant impacts
on farming households, thereby eroding their
economic resilience and adaptive capacity (Ali
et al., 2025).

Over the past four decades, the historical
drought of 2021-2023 remains the longest and
the most severe environmental hazard ever
witnessed in Somalia?. In 2023, climatic shocks
promoted displacement of 2.3 million people in
Somalia3. At the same time, many households
faced some income shocks which compromise
their ability to cope with environmental
stressors. These welfare impacts are further
amplified by the global COVID-19 pandemic,
which compelled some operational restrictions
in business conducts since 2020. It is therefore
alarming that while many African countries
were bracing for economic reforms to facilitate
business recovery after the general COVID-19
pandemic induced economic contraction of
2020, Somali government had a series of
environmental tragedies that exceeded the
duration and severity of previous droughts
(United Nations Office for Disaster Risk

1 Somalia Economic Outlook: 2nd Edition — Last Update.
Ministry of Planning, Investment and Economic Development
(Somalia). 2025, May. URL: https://mop.gov.so/wp-content/
uploads/PDF/SOMALIA%20ECONOMIC%200UTLOOK%20

2nd%20Edition%20Last%20Update.pdf ~ (gata  3BepHeHHs:
12.09.2025).
2 Somalia Economic Update November 2023: Integrating

Climate Change with Somalia’s Development: The Case for Water.
Knowledge for Policy. European Commission, 2023, December 5.
URL: https://knowledge4policy.ec.europa.eu/publication/somalia-
economic-update-november-2023-integrating-climate-change-
somalia%E2%80%99s-development_en  (gata  3BepHeHHs:
12.09.2025).

3 Somalia Food Insecurity Crisis. CARE, 2024. URL:
https://www.care.org/our-work/disaster-response/emergencies/
somalia-food-insecurity-crisis/ (aata 3BepHeHHs: 12.09.2025).

Reduction (UNDRR), 2024% Dirie et al., 2024;
Abdullahi et al., 2024; Odongo et al., 2025).

Moreover, a cursory evaluation of the socio-
economicintersections of droughtand COVID-19
in Somalia reveals an interwoven complication
of humanitarian crisis, exacerbating existing
vulnerabilities and overwhelming the country’s
fragile economic and political systems (Abdullahi
et al.,, 2024; Odongo et al., 2025). Therefore,
although COVID-19 placed significant pressure
on Somalia’s fragile healthcare system, the
economic burdens doubled in 2022 due to
some overlapping impacts of drought, flooding,
locust infestations, and other market and non-
market-related income shocks that affected
income earning capacities and food security® ©
7. The impacts of droughts on farming and rural
households in Somalia are always tremendous.
Drought-related mortality among livestock had
been estimated at 3 million®. In addition, it was
found that 64% and 50% of farmers in host
communities and internally displaced persons
(IDPs) respectively abandoned farming due to
drought (Mugera and Yoshimura, 2023).

Food insecurity is one of the most feasible
manifestations of the impacts of droughts. In
2020, there was a drastic degeneration of food
insecurity due to rapid increase in the number
of people needing humanitarian assistance and
decline in international support. About 4 million
people were acutely food insecure in 2022°.
Therefore, in 2022, excess death was estimated
at 43,000 people with half of these being
children under the age of fivel®. It was further
highlighted that excess death in the first half
of 2023 could be between 18,100 and 34,200

4 Horn of Africa floods and drought, 2020-2023 -
Forensic analysis. United Nations Office for Disaster Risk
Reduction (UNDRR), 2024. URL: https://www.undrr.org/resource/
horn-africa-floods-and-drought-2020-2023-forensic-analysis
(naTa 3BepHeHHs: 12.09.2025).

5 Horn of Africa drought: Regional Humanitarian
Overview & Call to Action. FAO, 2022. URL: https://www.fao.
org/3/cc7900en/online/impact-of-disasters-on-agriculture-and-
food-2023/desert-locusts-in-the-horn-of-africa.html (gata 3Bep-
HeHHs: 12.09.2025).

6 Horn of Africa Drought Response, January 2022 - June
2023. NRC, 2022. URL: https://www.nrc.no/resources/reports/nrc-
horn-of-africa-drought-response (aata 3sepHeHHs: 12.09.2025).

7 Famine risk rises in Somalia as rains fail, food prices
soar, U.N. says. Reuters, 2022. URL: https://www.reuters.com/
world/africa/famine-risk-rises-somalia-rains-fail-food-prices-soar-
un-2022-06-06/ (nata 3sepHeHHs: 12.09.2025).

8 Ibid.

9 Somalia Food Insecurity Crisis. CARE, 2024. URL:
https://www.care.org/our-work/disaster-response/emergencies/
somalia-food-insecurity-crisis/ (aata 3BepHeHHs: 12.09.2025).

10 Somalia Food Insecurity Crisis. CARE, 2024. URL:
https://www.care.org/our-work/disaster-response/emergencies/
somalia-food-insecurity-crisis/ (aata 3BepHeHHs: 12.09.2025).
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people if adequate interventions to manage these
environmental crises and associated income
shocks fail to make the expected impacts.

Given the inherent fragility of the Somalian
economy, external shocks like drought can
stimulate other income shocks, thereby
compounding the overall welfare impacts.
Although previous studies have descriptively
explored welfare losses associated with
droughts, focusing on income and livelihood
losses, inadequate food access and nutritional
imbalances (Ahmed & Ali, 2024; Said & Bashir,
2023 and Abdi et al., 2024), less is empirically
known on the causal impacts of different
income shocks on severe hunger. Therefore,
empirical application of the potential outcome
framework in causal inference, especially with
focus on environmental hazard and other
income shocks in fragile and conflict-affected
settings is missing. In addition, while some
previous studies have acknowledged the role
of economic disruptions in shaping household
welfare during crises (IFPRI, 2022; Haushofer
& Shapiro, 2016), little research has modelled
severe hunger using count data, despite its
econometric and policy relevance.

This paper analysed the impacts of drought
and other income shocks on severe hunger
among households in Somalia during the
COVID-19 pandemic. The object of the study is
households’welfare proxied as hunger severity.
The subject of the study relates to the causal
relationship of drought exposure and income
shocks on severe hunger. The objectives
of the study are to describe exposure to
drought and income shocks among Somalian
households, examine the prevalence and
intensity of severe hunger, and determine the
impacts of drought and other income shocks
on severe hunger, using a potential-outcomes
treatment effects analytical framework within
a Poisson regression.

Literature Review. There are several
empirical studies on the impacts of drought
and income shocks on households’ welfare
within the context of economic fragility.
Development economists perceive income
shocks as unexpected exogenous events
that promote economic volatility through
their direct impacts on households’ incomes
(Merrill, 2021; Saccone and Vallino, 2025).
These shocks impact households’ welfare
from their non-anticipation nature and
explicit association with households’ income
generating activities (Colarieti et al., 2024;
Boansi et al., 2021). The literature has
identified some arrays of income shocks,
comprising climate-related events such as
droughts and floods, health shocks (illness or

death of income earners), market disruptions
(price volatility, loss of employment), and some
other forms of macroeconomic disturbances
(Krueger et al., 2023; Colarieti et al., 2024).
Within a framework of economic fragility
that is being promoted by systemic conflicts,
income shocks are the primary culprits of
economic vulnerability (Oyadeyi et al., 2024).

Although the literature has often
distinguished between idiosyncratic
shocks that affect individual households
and covariate shocks that affect an entire
community, region or country, policy makers
have shown keen interests in impacts
with focus on different welfare indicators
(Oyadeyi et al., 2024). Specifically, studies
have explored the poverty and food security
impacts of such shocks. Therefore, using the
lens of food security — which has been defined
as a situation in which “all people, at all times,
have physical, social, and economic access to
sufficient, safe, and nutritious food that meets
their dietary needs and food preferences for
an active and healthy life” [World Health
Organization (WHO), 2021] - researchers
have explored the impacts of income shocks
on the food accessibility pillar with focus on
the economic deprivations suffered by shock-
affected households through a reduction
in incomes. In some other agro-pastoral
settings, drought and exposure to other
income shocks are closely associated with
livelihood disruption. For instance, covariate
shocks like drought or health pandemic
such as COVID-19 or Ebola, will translate
into some systemic welfare losses through
reduction in households’ incomes (Fleming-
Muinoz et al., 2023).

It should be further emphasized that
there are several studies on the impacts of
income shocks on households’ nutrition,
expenditures and poverty. In Somalia,
Ahmed and Ali (2024), Oberg et al. (2021)
and Thalheimer et al. (2023) found that
recurrent and prolonged droughts critically
undermined food security through reduction
in agricultural production. It was further
emphasized that disruption to households’
livelihood has disproportionately affected
farming households. Said et al. (2023) also
submitted that climate change is one of the
significant contributors to hunger in Somalia.
Omar et al. (2022) further submitted that
drought in Somalia is a pervasive natural
hazard with significant impacts on arid
and semi-arid regions where agriculture is
primarily rain-fed. Other studies with similar
focus and findings are Ahmed et al. (2024)
and Abdi et al. (2024).
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A systematic review by Damei (2023) also
found that interactions of climatic shocks
with structural vulnerabilities in the form of
conflict, marketdisruptions, and displacement
has primarily constrained food security in
Somalia, thereby promoting reliance on
humanitarian assistances. Oberg et al. (2021)
found that in Somalia, the welfare of children
and entire households is significantly
affected by drought through increase in
food insecurity, malnutrition, displacement,
and progressive strain of the family support
systems. The welfare implications of drought
are further complicated by pre-existing
conflicts and poverty. Abdi et al. (2024) also
found that drought reduced the resilience
and productivity of major crops in Somalia,
thereby undermining food availability and
food security among rural populations.

MatsuuraKannari et al. (2023) found
that in rural Bangladesh, weather shocks
motivated livelihood diversification which
promoted per capita food expenditure. Uneven
distribution of the benefits of diversification
was found which promoted inconsistency in
its effects on dietary diversity. Focusing on
other forms of income shocks, Hassan and
Abdulle (2025) used macro data and found
that unemployment significantly worsens
food insecurity in Somalia both in the short
run and long run. Oyekale and Molelekoa
(2025) examined how income shocks
during the COVID19 pandemic affected
food insecurity among rural households in
conflictaffected states of Northern Nigeria. It
was found that while many households faced
significant income disruptions that worsened
food insecurity, access to social protection
assistance promoted reduction in severe food

insecurity.
These reviews have highlighted
researchers’ interests in analysing food

insecurity in the contexts of conflict and
environmental hazards. However, a major gap
exists in the failure of most of these studies
to integrate some contemporary econometric
procedures, focusing on potential outcome
framework in estimating the direct impacts of
income shocks on severe hunger. This study
seeks to fill this gap given its significant policy
relevance.

Research Methodology.

Data and Sampling

The data for this study were collected
by the World Bank in collaboration with
the United Nations High Commissioner for
Refugees (UNHCR) and the National Bureau
of Statistics (NBS) in Somalia. The data were

collected with stratified sampling with focus
on internally displaced persons (IDPs) in
camps, IDPs outside camps, refugees, refugee
returnees and host communities. The targeted
sample size was 2,500 households, 500
from each group (World Bank, 2021-2022).
Respondents provided informed consent
before being interviewed. The second round
of the survey, which this study used covered
issues on drought with 2502 households
successfully interviewed (World Bank, 2021-
2022). Some limitations were identified with the
data. These include reliance on phone ownership
when compiling the sampling frame for some
strata, non-response of some households, and
a high likelihood of biasedness due to utilization
of UNHCR registers in drawing the sampling
frame for refugees, refugee returnees, and IDPs
in camps.

Specification of the Poisson Regression
Treatment Effects Models

The Poisson regression model was
estimated for data analysis. This was informed
by the count nature of the dependent variable
which was generated from three severe food
insecurity questions: in the past 30 days run
out of food with nothing to eat, go sleep at night
hungry, and stayed whole day without food.
The responses were classified into four with the
following coding formats - no = 0, yes (rarely) =
1, yes (sometimes) = 2, and yes (often) = 3). The
responses for each respondent was summed
as the indicator of severe food insecurity which
ranges between O and 9. This general Poisson
model can be specified as:

=8 1

However, the estimated model can be
stated as:

log p=a+Xx;p+u, 2)

where: comprises the explanatory

variables u~N(0, 0;), is the error term behaviour
denoting mean of zero and constant
variance, a denotes the constant term and S8
are the estimated parameters. The included
explanatory variables are as defined below:
residence (camp is the reference and coded as
nomad = 1, O otherwise, rural = 1, O otherwise,
urban = 1, O otherwise), head age (years),
household size, gender (male is the reference
and coded as female = 1, O otherwise and both
= 1, O otherwise), marital status (married is
the reference) coded as separated = 1, O
otherwise, divorced = 1, O otherwise, widow/
widower = 1, O otherwise, single = 1, 0 otherwise
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and others 1, O otherwise), household
member sick (yes = 1, O otherwise), income
activities (yes = 1, O otherwise), looked for new
job (yes = 1, O otherwise), income sources from
family farming (yes = 1, O otherwise), livestock,
or fishing (yes = 1, O otherwise), non-farm
family business (yes = 1, O otherwise), wage
employment (yes = 1, O otherwise),
unemployment benefits (yes = 1, O otherwise),
assistance from family within the country (yes
= 1, O otherwise), assistance from non-family
individuals (yes = 1, O otherwise), properties,
investments or savings (yes = 1, O otherwise),
pension (yes = 1, O otherwise), assistance from
government (yes = 1, O otherwise), assistance
from NGOs (yes = 1, O otherwise), income
change (increased is the reference coded as
stayed the same (yes = 1, O otherwise), reduced
(yes = 1, O otherwise), and not received (yes =
1, O otherwise), population group (host

O otherwise), no, I don’t feel safe (yes = 1, O
otherwise), safe street with yes feel safe as the
reference coded as yes but not always (yes = 1,
O otherwise), no, I don’t feel safe (yes = 1, O
otherwise) and income shocks with job loss
(yes = 1, O otherwise), closure of non-farm
business (yes = 1, O otherwise), theft or looting
(yes = 1, O otherwise), farming disruption (yes
= 1, 0 otherwise), input price increase (farm or
business) (yes = 1, O otherwise), output price
fall (yes = 1, O otherwise), non-availability of
inputs (farm or business) (yes = 1, O otherwise),
reduction of outputs (yes = 1, O otherwise),
food price increase (yes = 1, O otherwise),
illness, injury or death of household members
(yes = 1, O otherwise), difficulties accessing
markets (yes = 1, O otherwise), reduction of
humanitarian assistances (yes = 1, O
otherwise), cyclone or tropical storms (yes = 1,
O otherwise), drought (yes = 1, O otherwise),

community is the reference) coded as IDP in locust invasion, and -conflict/community
camp (yes = 1, O otherwise), IDP out of camp violence (yes = 1, O otherwise).
(yes = 1, O otherwise), refugee (yes = 1, O The variables were examined for

otherwise), returnee (yes = 1, O otherwise),
state (Banadir is the reference) coded as
Galmudug (yes = 1, O otherwise), Hirshabelle
(yes = 1, O otherwise), Jubaland (yes = 1, O
otherwise), Puntland (yes = 1, O otherwise),
Somaliland (yes = 1, O otherwise), and South
West State (yes = 1, O otherwise), impact of
COVID with lost all work-related sources of
income as the reference coded as work but
make less (yes = 1, O otherwise), no impacts
(yes = 1, O otherwise), better off (yes = 1, O
otherwise), home safety: yes feel safe is the
reference coded as yes but not always (yes =1,

multicollinearity using the variance inflation
factor (VIF).

The potential outcomes framework for
ATE and ATET

This framework provides the conceptual
basis for estimating causal effects when
treatment is not randomly assigned. For each
unit i, two potential outcomes exist which are
: the outcome if the unit receives the treatment
and : the outcome if the unit does not receive the
treatment. Therefore, since only one of these is
observed for each unit, there is the fundamental
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Fig. 1. Somalis exposure to different form of income shocks

Source: compiled by the author based on Data from the World Bank, 2021-2022 (https://data.worldbank.org/)
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problem of causal inference. Therefore,
estimation of the causal effects requires the use
of the conditional independence assumption
(CIA) or unconfoundedness, which states that,
conditional on observed covariates , treatment
assignment is independent of the potential
outcomes. Therefore, the following parameters
can be computed.

Average Treatment Effect (ATE)

ATE measures the expected effect of the
treatment on the entire population:

ATE=E[Y(1)-Y(0)]. (3)

Under the potential outcomes setup and

conditional independence:

ATE=E, [E(Y| D=1,X)-E(Y| D=0,X)]. (4)

The ATE thus reflects how the outcome
would change if everyone received the treatment
compared to if no one did.

Average Treatment Effect on the Treated
(ATET): This estimates the effect of the treatment
only for those who actually received it.

ATET=E[Y(1)-Y(0)| D=1]. (5)

When observed data are used and following

the CIA assumption:

ATET=E|Y| D=1]-E, [E(Y| D=0,X)| D=1]. (6)

Main Results.

Income shock exposure

Figure 1 shows the distribution of
the different forms of income shocks that

households got exposed to. It reveals that
87.36% indicated drought, which also has the
highest percentage. This shows that the 2022
drought affected many households in Somalia
(Harris, 2023). The Figure further reveals that
food price increase affected 79.84% of the
households. This emphasizes the submission
of Adem et al. (2025) and Mayhew et al. (2023)
who indicated food price increase as one of
the consequences of drought. Furthermore,
62.68% indicated reduction in humanitarian
assistances as one of the major shocks they
faced during the drought. This emphasizes
the fact that the drought occurred at a time
when the global communities were recovering
from the economic devastating impacts of the
COVID-19 pandemic. Therefore, the global
challenges of sustaining human welfare, sequel
to several socio-economic impacts of COVID-19
resulted in escalation in humanitarian and
social protection budgets (Devereux, 2021). In
addition, significant number of the respondents
lost their jobs (55.24%), faced increase in the
prices of input prices (59.53%), could not
procure needed inputs (55.94%), recorded
reduction in output (54.57%), and unable to
access markets (58.31%). Reduction in price
of commodities being sold was reported by
48.54% of the respondents, while theft/looting
of properties (18.58%), conflicts/community
violent (19.84%) and tropical cyclone/storms
(16.50%) were the least reported shocks.

Figure 2 shows the proportions of
households who experienced drought across
their states of residence and population groups.
Theresults showed significant spatial differences
with more than 90% exposure rates in Banadir,
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Fig. 2. Exposure to drought across states and population groups in Somalia

Source: compiled by the author based on Data from the World Bank, 2021-2022 (https://data.worldbank.org/)
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Fig. 3. Distribution of households’ experience of severe hunger

Source: compiled by the author based on Data from the World Bank, 2021-2022 (https://data.worldbank.org/)

Galmudug, Hirshabel and Jubaland. However,
Puntland (73.05%) and Somaliland (65.05%)
had the lowest rates of exposure. These results
are properly aligned with the fact that the
central and southern regions of Somalia are
notably the hot spots of drought and associated
economic problems (Musei et al., 2021; Muse
et al., 2023). In addition, although also known
for its high drought vulnerability (Omar et
al., 2024), low exposure of households from
Somaliland could be attributed to existence
of water infrastructure, enhanced mobility of
pastoralists and utilization of early-warning
mechanisms.

The Figure also shows that based on
population group, refugees had the least
exposure to drought at 56.96%. Specifically,
most of the IDP in camp, IDP out of camp,
host community members and returnees
experienced drought in the past six months.
There are different contextual issues with
relevance to the impacts of drought on
households with different residential status
in Somalia. Specifically, it had been shown
that drought disproportionately affects
internally  displaced people, returnees
and the host communities, while urban/
peri-urban refugees often present lower
exposure (Mugera & Yoshimura, 2023;
World Bank - UNHCR Joint Data Center on
Forced Displacement, 2024!; International
Organization for Migration (IOM), 20232).

1 Livelihoods Lost: Displacement and drought in
Somalia — Somalia Displacement Report. World Bank—-UNHCR
Joint Data Center on Forced Displacement, 2024. URL: https://
www.jointdatacenter.org/wp-content/uploads/2024/11/Somalia-
displacement-report_FINAL.pdf (nata 3sepHeHHs: 12.09.2025).

2 IOM Progress Report 2023. International Organization
for Migration (IOM), 2023. URL: https://dtm.iom.int/sites/g/files/
tmzbdl1461/files/progresss/PROGRESS%20REPORT%202023.

Hunger Severity Distribution

The results in Figure 3 show the
distribution of severe food insecurity focusing
on three indicators in the Food Insecurity
Experience Survey (FIES), which are
households having no food in the dwelling,
household members sleeping hungry, and
household members going a whole day and
night without eating. These indicators reflect
severe incidences of food insecurity among
Somalian households during the drought. The
results revealed that 38.5% of the households
had no experience food exhaustion, while
58.8% rarely experienced it. This indicates
that majority of the households had in one time
or the other experienced complete depletion
of food. The gravity of this experience in the
context of drought and human displacement
perfectly underscores growing financial stress
(Mayhew et al., 2023; Hussein et al., 2025).
In addition, depletion of food stock reflects
inherent supply instability that is associated
with disruption of human livelihoods by
drought and reduction in households’
purchasing power (Food and Agriculture
Organization of the United Nations (FAO),
2025% Mugera & Yoshimura, 2023; World
Bank - UNHCR Joint Data Center on Forced
Displacement, 2024%).

pdf (nata 3BepHeHHs: 12.09.2025).

3 Somalia: Drought, conflict and high food prices risk
pushing 4.4 million people into hunger, the Federal Government
of Somalia and UN warn. Food and Agriculture Organization of
the United Nations (FAO), 2025, February 26. URL: https://www.
fao.org/newsroom/detail/somalia--drought--conflict-and-high-
food-prices-risk-pushing-4.4-million-people-into-hunger--the-
federal-government-of-somalia-and-un-warn/ (gata 3BepHeHHS:
12.09.2025).

4 Livelihoods Lost: Displacement and drought in
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It should be further noted that 41.30%
of the households indicated never to have
experienced sleeping hungry, while 56.50%
experienced it rarely. Based on spending an
entire day and night without eating, 63.80%
never experienced this, while 35.50% rarely
experienced it. It should be emphasized
that despite that majority of the households
did not experience these severe levels of
food insecurity, occasionally having such
problem indicate a detestable food problem.
These findings underscore the depth of
food problems that is often associated with
drought and other environmental hazards
(Ahmed et al., 2024).

Determinants of Severe Food
Insecurity

Table 1 shows the results of Poisson
regression analysis. It reveals that the
Likelihood ratio Chi-Square statistics is
statistically significant (p<0.01). This implies
that the model produced a good fit. The model
was also tested for overdispersion using the
estat gof command in STATA 17. The results of
the Pearson chi-square statistic and Deviance
chi-square statistic both confirm that over-
dispersion was not a problem (p>0.10). The
computed variance inflation factor (VIF)
further reveals that multicollinearity was not
a problem among the included explanatory
variables.

The results in Table 1 showed that
among the included income sources as
explanatory variables, only the parameter of
unemployment benefits showed statistical
significance (p<0.05). This indicate that
expected hunger severity was higher among
those who received unemployment benefits.
In addition, the parameter of looked for
new job also shows statistical significance
(p<0.10) with positive sign. This implies that
those who were looking for new jobs had
a higher expected hunger severity. These
findings reflect the inherent vulnerability
of recipients of unemployment benefits and
those in search of new jobs. Specifically, in
absence of functioning insurance, the finding
is a pointer to the tendency of unemployment
in promoting poverty and food insecurity in
Somalia. In some similar findings, households
who reported reduction in income had
higher expected hunger severity (p<0.095),
while those who engaged in some economic

Somalia — Somalia Displacement Report. World Bank-UNHCR
Joint Data Center on Forced Displacement, 2024. URL: https://
www.jointdatacenter.org/wp-content/uploads/2024/11/Somalia-
displacement-report_FINAL.pdf (aata 3sepHeHHs: 12.09.2025).

activities had lower expected hunger severity
(p<0.01). These findings are in alignment
with some previous studies that buttressed
the role of employment as one of the major
socioeconomic drivers of poverty alleviation
and food security in Somalia (Abdi et al.,
2025).

Based on some demographic variables,
the results showed that compared to
those who were married, households with
separated heads had higher expected hunger
severity (p<0.05). Precisely, separation
constitutes disruption of livelihood activities
with ultimate impacts on the flow of financial
resources. Therefore, in absence of sufficient
savings and in the contexts of drought,
separated individuals may face significant
financial hardship without eligibility to claim
any social benefits. This is in alignment with
findings by several authors such as Zhao et
al., 2024; Mengistu and Kassie (2022) and
Dallmann et al. (2023). However, contrary
to expectation, the parameters of divorced is
with negative sign and statistically significant
(p<0.10). This shows that divorced household
heads had lower expected hunger severity,
compared with their married counterparts.
This finding shows that divorced household
heads may have undergone full readjustment
of their livelihoods with possibility of
establishing some new support systems,
secured independent income sources, or
stabilized housing and living arrangements.

The results in Table 1 show that
compared to those in camps, urban
residents had lower expected hunger severity
(p<0.10). This reflects presence of better
economic opportunities in urban areas.
More importantly, urban residents are often
equipped with skills required for gainful
employment in the formal and informal
sectors. This finding agrees with those of Abdi
et al. (2022) and Lin et al. (2022) who found
urban residents to have better food security
than their rural counterparts. It also agrees
with those Hussein (2021), who linked better
food security of urban residents in Somalia
to remittances and better markets access.
The results also reveal that households
who were returnees had higher expected
hunger severity, when compared with host
community households. In a related finding,
Osman (2023) submitted that displacement
of rural households to urban areas shifts
poverty vulnerability to urban areas, with
IDP are often food insecure while urban
households are often better food secured.

In addition, compared to those from
Banadir, households from Puntland and
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Somaliland had significantly higher expected
hunger severity (p<0.05). These findings are
associated with peculiar climatic conditions
in these states that predispose them to
higher vulnerability to drought. Specifically,
Puntland and Somaliland are dominated
by pastoral and agro-pastoral farmers who
are mostly vulnerable to drought-induced
livestock losses with ultimate impacts on
food security!. In addition, compared to
Banadir, Puntland and Somaliland are
characterized by weak market access, poor
food supply infrastructure, and low economic
diversification (Abdi et al., 2025).

Based on home and street security, the
results showed that those who felt unsafe
in streets and not always safe in streets
and homes had higher expected severe food
insecurity?. This emphasizes the importance
of human safety, which remains a major
problem in many parts of Somalia (Kinyoki et
al., 2017). Specifically, human mobility and
daily economic activities are disrupted by
insecurity with consequential impacts on food
security®. This cannot be overemphasized in
Somalia, where human displacement remains
a major economic bottleneck and there is
growing need of humanitarian assistances®.

Impacts of Income Shocks on Severe
Food Insecurity

The impacts of income shocks on severe
food insecurity are presented in Table 2
with estimation of the ATE and ATET. The
results showed that most of the estimated
parameters of ATE and ATET are positive and
statistically significant (p<0.05). Therefore,
income shocks are directly associated with
severe food insecurity. Specifically, the result
indicate that the ATE for non-farm business
closure shows that those who were affected
by it had their expected severe food insecurity
index being higher by 0.1704. The ATET also
shows that expected severe food insecurity
index among affected households was 0.3617
higher, compared to if they were not affected.
Closure of non-farm businesses was one of

1 Somalia Food Security Outlook: February—September
2023. FEWS NET, 2023. URL: https://fews.net/east-africa/
somalia/food-security-outlook/february-2023 (nata 3BepHeHHs:
12.09.2025).

2 Somalia hunger crisis report — March 2025. World
Food Programme (WFP), 2025.

3 Somalia hunger crisis report — March 2025. World
Food Programme (WFP), 2025.

4 Somalia Food Security Outlook: February—September
2023. FEWS NET, 2023. URL: https://fews.net/east-africa/
somalia/food-security-outlook/february-2023 (pata 3BepHEHHS:
12.09.2025).

the major features of households’ coping
strategies during the COVID-19 pandemic
(Kotikula et al., 2025; FAO, 2025%).

The ATE and ATET parameters for
exposure to theft/looting of properties are
positively signed (p<0.01). The result for ATE
indicates that compared to the control group,
the expected severe food insecurity index for
those affected by theft/looting of properties
was higher by 0.2623. Also, the ATET implies
that affected households had their expected
severe food insecurity index being higher
by 0.7444, compared to if they were never
affected. It should be noted that insurgencies
are often associated with destruction of
people’s properties and looting (Bakonyi,
2010). This often leaves affected households
financially stranded having lost their sources
of livelihood (Rohwerder, 2014).

The results also showed that the ATE and
ATET for the increase in prices of farming/
business inputs shock are with positive
sign (p<0.05). These results indicate that
compared to the control group, the expected
severe food insecurity index for those
affected by increase in prices of farming/
business inputs was higher by 0.2263. Also,
the ATET shows that the expected severe
food insecurity index was higher by 0.4404
among affected households, compared to if
they were not affected. The results further
showed that the estimated ATE and ATET for
non-availability of farming/business inputs
are statistically significant (p<0.05). These
results indicate that affected households
had their expected severe food insecurity
index being higher by 0.2041, compared
to the control group. In addition, for ATET,
affected households had their expected
severe food insecurity index being higher
by 0.3898, compared to if they were never
affected. Although COVID-19 brought about
changes in the prices and availability of
business inputs, the magnitude of these
changes are further aggravated by drought.
The implication is that given inherent
economic vulnerability, some businesses
operated below their optimum economic
efficiency scale, while other eventually
closed (Bareisaite et al., 2021; United
Nations Development Programme & Federal

5 Somalia: Drought, conflict and high food prices risk
pushing 4.4 million people into hunger, the Federal Government of
Somalia and UN warn. Food and Agriculture Organization of the
United Nations (FAO), 2025, February 26. URL: https://www.fao.org/
newsroom/detail/somalia--drought--conflict-and-high-food-prices-
risk-pushing-4.4-million-people-into-hunger--the-federal-government-
of-somalia-and-un-warn/ (nata 3sepHeHHs: 12.09.2025).
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Government of Somalia, 2021%;
World Bank, 20222; World Bank,
20233).

In addition, households who were
affected by increase in the prices of
major food items had their expected
severe food insecurity index being
higher by 0.3953. when compared
with unaffected households. Also, the
expected severe food insecurity index
for households that were affected by
increase in price of major food items,
was higher by 0.4284, compared
to if they never got exposed. One
of the major sources of economic
hardships during the COVID-19
pandemic was increase in food prices
(Ziliak, 2021). This was aggravated
by distortion of the essential supply
and demand channels (Aday et al.,
2020). Therefore, inflation promoted
hunger among some households due
to reduced purchasing power, with
more daring consequences initiated
by drought (Mohamed et al., 2024).

Similarly, compared to the control
group, households that were affected
by illness, injury, or death of income
earning members had their expected
severe food insecurity index higher by
0.3445. However, the ATET indicates
that affected households had their
expected severe food insecurity index
being higher by 0.5800, compared
to if they were never affected. These
results highlight the seriousness of
food security implications of illness
or death of a breadwinner or an
income generating member. In the
context of drought and COVID-19, the
implication can be more severe due to
predominance of household resource
depletion and erosion of savings
(Salvador et al., 2023).

One of the major features of
COVID-19 time was drastic reduction in
humanitarian assistances to vulnerable

1 Somalia  Socio-Economic  Impact
Assessment (SEIA) of COVID-19. UNDP Somalia.
United Nations Development Programme & Federal
Government of Somalia, 2021.

2 Somalia’'s Economy Expected to Grow
Despite Significant Shocks. World Bank. Press
Release, November 29, 2022.

3 Somalia’s Economy Resilient Amid Climatic
and Global Shocks: Water Management Key to
Sustainable and Resilient Development. World Bank.
Press Release, November 30, 2023.

Table 1. Results of Poisson regression model of
the determinants of severe food insecurity
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Variables Coeff Std Error | z-stat
1 2 3 4

Residence (Camp is the
reference)
Nomad -.1383 0.1366 -1.01
Rural -.0842 0.0806 -1.05
Urban -.1331* 0.0697 -1.91
Head age -.0004 0.0013 -0.31
Household size -.0061 0.0053 -1.16
Gender (male is the
reference)
Female .0115 0.0366 0.31
Both -.1245 0.4532 -0.27
Marital status (Married is the
reference)
Separated .1569*** 0.0629 2.49
Divorced -.1401* 0.0822 -1.71
Widow/Widower .0022 0.0659 0.03
Single -.0795 0.1075 -0.74
Others -.5187 0.5853 -0.89
Household member sick .0668 0.0419 1.60
Income activities -.2924** 0.0425 -6.88
Looked for new job .0614* 0.0356 1.73
Income sources
E::,]r:g farming, livestock, or -.0726 0.0508 -1.43
Non-farm family business -.0523 0.0604 -0.87
Wage employment -.0218 0.0482 -0.45
Unemployment benefits .1452** 0.0665 2.18
ﬁlsesi(;s;i:(t:;from family within .0152 0.0505 0.30
ﬁij?\l,?;ir;: from non-family .0028 0.0517 0.06
SP;::::;r;ies, investments or 1484 02188 0.68
Pension -.0668 0.0978 -0.68
Assistance from government -.1433 0.1360 -1.05
Assistance from NGOs -.0633 0.0596 -1.06
Income change (Increased is
the reference)
Stayed the same -.0121 0.0797 -0.15
Reduced 2417 0.0773 3.13
Not received -1225 0.1766 -0.69
Population group (host
community is the reference)
IDP in camp .1083 0.0804 1.35
IDP out of camp .0105 0.0585 0.18
Refugee .0947 0.0758 1.25
Returnee .1393** 0.0664 2.10
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Continuation Table 1

1 2 3 4
State (Banadir is the
reference)
Galmudug .0375 0.0903 0.42
Hirshabelle -.0612 0.0870 -0.70
Jubaland .0625 0.0617 1.01
Puntland .1668** 0.0725 2.30
Somaliland .1503** 0.0722 2.08
South West State .0816 0.0531 1.54
Impact of COVID : Lost all
work-related sources of
income is the reference
Work but make less -.1788*** 0.0460 -3.89
No impacts -4176*** 0.0764 -5.46
Better off -.0629 0.1139 -0.55
Home safety: Yes feel safe is
the reference
Yes but not always .1015* 0.0526 1.93
No, | don'’t feel safe 1206 0.0883 1.37
Safe street Yes feel safe is .3512%** 6.59
the reference) 0.0533
Yes but not always
No, | don't feel safe 4105*** 0.0860 4.77
Income shocks
Job loss .1864*** 0.0436 4.28
Closure of non-farm business .0623 0.0499 1.25
Theft or looting .1557*** 0.0512 3.04
Farming disruption .0551 0.0520 1.06
LnupSLith1 ggsc)e increase (farm or .0009 0.0539 0.02
Output price fall -.0384 0.0532 -0.72
grogua;\i/:;lsasb)lllty of inputs (farm .0356 0.0606 0.59
Reduction of outputs -.0287 0.0594 -0.48
Food price increase .2208*** 0.0544 4.06
e e I e
Difficulties accessing markets -.1128** 0.0449 -2.52
Sssztczatlnocr;gf humanitarian .0583 0.0435 1.34
Cyclone or tropical storms .3696*** 0.0553 6.68
Drought .0869* 0.0531 1.64
Locust invasion .0619 0.0483 1.28
Conflict/community violence .0138 0.0507 0.27
Other events -.3066** 0.1549 -1.98
Constant -.3221** 0.1444 -2.23

Number of obs = 2,505

LR chi2(62) = 955.67

Prob > chi2 =0.0000

Log likelihood = -3534.7795

VIF =2.04

Notes: *** - statistically significant at 1%, ** - statistically
significant at 5%, *** - statistically significant at 10%
Source: results generated from data from the World

Bank, 2021-2022 (https://data.worldbank.org/)

households (Poole et al., 2020). The
results for reduction of assistance from
UN agencies only showed statistical
significance (p<0.01) in the ATE.
This indicates that compared to the
control group, households which were
affected by reduction of assistances
from UN agencies had their expected
severe food insecurity index being
higher by 0.2252. Therefore, in
absence of supplementary incomes
from alternative livelihoods, some
households’ financial resources were
depleted with significant impacts on
their food security status (Cardwell &
Ghazalian, 2020).

The ATE and ATET for cyclone
and tropical storms in coastal areas
also showed statistical significance
(p<0.01). The results indicate that
compared to the control group, the
households who were affected by
cyclone and tropical storms in coastal
areas had their expected severe
food insecurity index being higher
by 0.4935. Also, the households
who were affected by cyclone and
tropical storms had their expected
severe food insecurity index being
higher by 0.9171, compared to if
they were never affected. The ATE
and ATET for being affected by
drought are statistically significant
(p<0.10). These results indicate that
compared to the control group, those
households that were affected by
drought had their expected severe
food insecurity index being higher
by 0.2229. However, compared to
if they were never affected, being
affected by drought resulted into the
expected severe food insecurity index
higher by 0.2453. These results
concur with the expected negative
impact of environmental hazards on
households’income and food security
(Gumucio et al., 2022). Specifically,
while drought universally impacted
households in Somalia, cyclone
and tropical storms are often
location specific (Nor, 2025). The
findings attest to significant welfare
consequences of some environmental
hazards, and their grave impacts in a
fragile economy like Somalia (Anisa,
2021).

In addition, some households
were affected by locust invasion. The
ATET shows statistical significance
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Table 2. ATE and ATET of the Impacts of Income Shocks on Severe Food Insecurity

ATE ATET

Income Shocks Coef. z-stat Coef. z-stat
Job loss 4793 7.87 .6532*** 7.64
Non-farm business closure 1704* 2.22 .3617*** 3.65
Theft/looting of properties .2623** 3.01 7444** 7.49
Farming disruption .0313 0.43 .2568* 2.31
Increase in price of farming/business inputs .2263*** 2.83 4404 3.82
Fall in the price of farming/business output -.0040 -0.05 477 1.21
Lack of availability of farming/business inputs 2041** 2.24 .3898*** 2.93
Reduction of farming/business output .0991 1.15 .3246** 2.53
Increase in price of major food items consumed .3953** 4.26 4283*** 3.88
lliness, injury, or death of income earning members 3445 4.89 .5800*** 5.28
Affected by Difficulty of accessing markets -.1158 -1.33 -.1122 -0.82
Reduction of assistance from UN agencies .2252%* 3.63 - -
Cyclone and tropical storms in coastal areas 4935** 4.65 9171%* 8.15
Affected by drought .2229* 1.85 .2453* 1.72
Locust invasion -.0013 -0.01 2422 3.12
Conflict/community violence 1212 1.52 1159 1.05

Notes: *** - statistically significant at 1%, ** - statistically significant at 5%, *** - statistically significant

at 10%

Source: results generated from data from the World Bank, 2021-2022 (https://data.worldbank.org/)

(p<0.01). Therefore, the result implies that
compared to the control group, those affected
by locust invasion had their expected severe
food insecurity being higher by 0.2422. The
implication is that locust invasion produces
significant impacts on the food security
status among the affected households,
whereas such impacts become diluted within
the entire population. Similar results were
found for farming disruption and reduction
of farming /business outputs, where the
ATEs are not statistically significant but the
ATETs do. These imply that compared with
the control group, households whose farming
activities were disrupted and had reduction
of farming /business outputs had their
expected severe food insecurity index higher
by 0.2041 and 0.3246, respectively. These
findings underscore the significant impacts
of farming activities’ disruption such as that
produced by locust invasion on food security
(Xu et al., 2021; Khan et al., 2023).
Conclusion. The objective of this study was
to analyse the impacts of drought and a wide
range of income-related shocks on the severity
of hunger among households in Somalia.
The Poisson regression treatment-effects was
used with potential outcomes framework. The

results demonstrate that drought remained
the most widespread income shock during
the 2022 crisis and severe food insecurity was
widespread. The regression results showed
that several income shocks significantly
promoted expected hunger severity. These
findings reaffirm the multidimensional
nature of welfare erosion in Somalia, where
environmental hazards interact with economic
disruptions to weaken household economic
resilience. The analysis also reveals that
certain socioeconomic characteristics have
significant influence on severe hunger. Overall,
the findings point to a broader policy message:
in fragile and shock-prone settings like
Somalia, food insecurity is not driven by single
shocks but by overlapping crises. Effective
responses must therefore integrate climate
adaptation, livelihood protection, market
stabilization, and expansion of predictable,
well-targeted social protection. This study
contributes to the growing empirical literature
on climate shocks, economic fragility, and food
insecurity in conflict-affected environments
through a carefully estimated econometric
model taking into cognizance the need for
parameter compliance with being best, linear
and unbiased estimator.
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BMIIMB NMOCYXU TA PI3KUX 3MIH OOXOAIB HA TOCTPY HECTAYY NMPOOOBONILCTBA B
COMATI NiA YAC NAHAEMIT COVID-19: NIAXIA HA OCHOBI MOTEHUIAHUX PE3YNBTATIB 13
BUKOPUCTAHHSIM PEFPECIT NYACCOHA

EkoHoMiYHa pisinbHicTb gomorocnogapcts y Comani CunbHO 3anexuTb Bid NepioanyHMX nocyx Ta
iHLIMX eKomnoriYHnx Hebe3nek, Taknx Sk MOBeHi Ta LIMKMOHW. Bnnue Lyx noTpsiciHb NOCUMIOETHCS Yepes
Te, WO AoMorocnofapcTea nigaarTbCs iHWWM NOTPACIHHAM, i iXHIW CYKYNHUIA BB N1Erko BiA4yBaeTbCs
Ha XapyyBaHHi JomorocnogapcTs. Tomy B LibOMY AoCnimkeHHi 6yno npoaHani3oBaHo BMMB NMOCyxu Ta
iHLUMX MOTPSACIHB Ha OOPOBYT, Ha cepiio3Hy NpogoBoIbYY HecTabinbHiCTb y Comani. ani 6ynu oTprmaHi
nig Yac Apyroro etany BUCOKOYACTOTHOTO TENEOHHOTO ONUTYBaHHS NEPEMILLEHMX OCib, ske oxonuno
2505 gomorocnogapcTs. Mogenb perpecii lNyaccoHa 6yna ouiHeHa 3 BUKOPUCTaHHSIM NOTEHLINHOT pam-
Ku pe3yneTaTiB Ans o64ncneHHst cepeaHboro edhekTy nikysaHHs (ATE) Ta cepeiHboro ehekTy nikyBaHHs
Ha nikoBaHux (ATET). Pesynstatu nokasanu BMnvB KOBapiaTHWX Ta iBiOCMHKPA3UYHUX MOTPSCIHb,
cepen SKMX HaunowmpeHilwmmu 6ynu nocyxa (87,36%), 3pocTaHHs UiH Ha npoaoBonbeTBo (79,84%)
Ta CKOPOYEHHS ryMaHiTapHoi gonomoru (62,68%). MpocTopoBi 3aKOHOMIPHOCTI CBigYaTh MPO 3HAYHO
BULLMIA BMIMB MOCYXM B LiEHTpanbHWX i niBgeHHux wratax. CepitosHa npogoBonsda HecTabinbHICTb
3anuLIaeTbCs noLuMpeHoto, 6arato JOMOrocnogapcTs NOBIAOMIAOTbL NPO BUNAAKM BUYEpnaHHs 3anacis
i, ronogyBaHHsi nepe cHoM abo LinoaeHHe ronofyeaHHs. PedynbtaTti perpecii nokasytoTb, Lo 4oMo-
mora no 6e3pobiTTio, NoLwyk poboTK, 3MEHLIEHHS JOXOAY, PO3NyYeHHs, Hebe3neyHi yMOBY NPOXMBaAH-
HS1, CTaTyc penatpiaHTa Ta npoxmsaHHs B [yHTneHai abo ComanineHai 3Ha4HO 36iMbLUyOTh OYiKyBaHy
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Oiieraae A. C. BIIAVB ITOCYXU TA PI3KMX 3MIH JOXOZIB ... B COMAAI M1 YAC IAHAEMII COVID-19...

TSXKKICTb ronogy, ToAi IK NPOXMBAHHSA B MICTi Ta y4acTb y OiANbHOCTI, WO NPUHOCUTL AOXiA, 3MEHLLYIOTh
ii. Kinbka noTpsiciHb, BKITOYAKYM 3aKPUTTS HECINBbCHKOrOCNOAaPChKMX NiANPUEMCTB, Kpadiku/Mapogep-
CTBO, 3pOCTaHHS LiiH Ha CUPOBMHY Ta NPOAYKTU Xap4yBaHHS, XBOpobu abo cmepThb 0cib, ski 3abeanevy-
l0Tb A0XiA, NOCYXy, HaBanu capaHW Ta LIMKMOHW/LUTOPMU, CYTTEBO MOTipLLYIOTL NPOAOBONLYY Besneky.
Xoua fesiki NOTPSCIHHA MaloTb HE3HAYHWI cepeHin edekT nikyBaHHA (ATE), ix edekT nikyBaHHS Ha
nikoBaHux (ATET) € 3Ha4HuM, WO CBIAYMTb MPO HEMPOMOPLIMHMIA BNAMB Ha BXe BpasnuBi rpynu Ha-
ceneHHs. Lli BUCHOBKY MigKpecniolTb HararnbHy noTpeby B NOCUMEHHI couianbHOi 3aXMCTy, WO pearye
Ha MOTPSACIHHA, NIATPUMLI 3acobiB JO iCHYBaHHSA Ta LiNECnpSMOBaHUX TyMaHiTapHWUX BTPYYaHHSAX Y
HecTabinbHWX yMoBax.

Kntoyosi cnosa: woku doxodis, nocyxa, ATE, ATET, 2cocmputi eonnod, Comarni.

JEL Classifications: D; D1; D11; D12.
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