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ABSTRACT 

In northern Nigeria, COVID-19 exacerbated existing welfare 
deprivations and vulnerability already intensified by insurgencies. 
This study examines the effects of residence status and income shocks 
on food insecurity experiences (FIE) and households’ dietary 
diversity scores (HDDS) in northern Nigeria. The data were collected 
from 4,412 households in two non-longitudinal rounds (2021 and 
2022) from five conflict-affected states in northern Nigeria. The data 
were analysed with endogenous treated Poisson regression model. 
The results showed slight increase in internally displaced households 
between 2021 and 2022. Average dietary diversity score decreased 
from 3.94 in 2021 to 3.28 in 2022, while food insecurity experiences 
slightly increased from 4.29 to 4.28. The Poisson regression showed 
that FIES increased (p<0.05) with income shocks, while HDDS 
decreased in response to the shocks. Also, being a permanent resident 
significantly reduced FIES (p<0.05), while internally displaced 
persons had higher HDDS. Education and income increased HDDS 
and reduced FIES. The households who received food assistance had 
higher FIES, and those who received seeds had higher HDDS 
(p<0.05). The respondents from Bauchi had significantly higher 
HDDS and lower FIES. It was concluded that income shocks and 
displacement adversely affected food security indicators. Therefore, 
initiatives to promote rural household resilience to income shocks 
through gender- and state-based livelihood support measures are 
essential for improving nutrition outcomes. 
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INTRODUCTION 

Conflicts are the bane of economic development in some African countries 
[United Nations Economic Commission for Africa (UNECA), 2024]. Nearly one-third 
of the African continent is affected by armed non-state actors, such as banditry, 
insurgency, and religious conflicts (United Nations Economic Commission for Africa 
[UNECA], 2024). In addition, the number of forcibly displaced persons in Africa is 
estimated to more than forty-five million in 2024 (African Center for Strategic Studies 
[ACSS], 2024). Sudan (14.4 million), the Democratic Republic of the Congo (6.5 
million), Somalia (4.4 million), and Nigeria (4 million) are among the most affected 
countries.   The Sahel region of Africa has remained a hotspot for cross-border militia 
activities, many of which have escalated into serious security challenges across the 
continent (Aning & Atta-Asamoah, 2011; Diarra, 2018; Osland & Erstad, 2020). Boko 
Haram insurgency is among the fastest-growing extremist groups in Nigeria since 
2009, with its major anchors in the northern parts of the country (Awortu, 2015; 
Erickson, 2019; Nwaka, 2024). This group has claimed responsibility for the bombing 
of several public places, kidnapping for ransom, and deliberate killing of thousands 
of civilians in urban and rural areas (Okwuwada, 2023; Sakariyau & Bello, 2024). 

Furthermore, conflicts distort households’ economic activities and have a 
significant impact on people’s welfare. Specifically, with an estimated 2-3% of 
Africa’s annual Gross Domestic Product (GDP) lost to armed non-state actors, 
initiatives to curb the excesses of growing insecurity are fundamental to promoting 
long-term economic stability and development (UNECA, 2024).  Nigeria loses 
approximately $15 billion annually due to conflict activities that disrupt agricultural 
production, commodity trading, manufacturing processes, transportation, and oil 
production (The Nation, 2015). Specifically, it has been estimated that Boko Haram 
insurgency, banditry, kidnappings, communal violence, and other armed conflicts in 
Nigeria resulted in approximately $10.3 billion in economic losses in 2020 (Abdullahi, 
2023). This was equivalent to 2.6% of that year's GDP. On a cumulative basis, 
estimates suggest that conflicts in Nigeria accounted for $90-113 billion in losses 
between 2008 and 2021 (United Nations Children’s Fund, 2023). 

Beyond the conventional scope and dimensions of economic losses associated 
with conflicts, they also cause significant disruption to social cohesion, thereby 
promoting institutional weaknesses and increasing prevailing inequalities (Le et al., 
2022). More often, internal displacement, forced migration, and loss of livelihoods 
are associated with conflicts, with significant impacts on household poverty and 
nutritional status (George & Adelaja, 2022; Akindoyin & Akuche, 2024). These social 
dimensions underscore the undeniable multidimensional impact of conflict on 
African economies and household welfare (Prince et al., 2023). Therefore, in the 
context of exploring the socioeconomic well-being of households in northern Nigeria, 
the role of other covariate shocks, such as the COVID-19 pandemic, cannot be 
overemphasized (Pape, 2023). 

Specifically, although COVID-19 has had devastating economic impacts in 
many African countries, households in conflict-affected areas faced multiple 
deprivations exacerbated by pre-existing insecurity (Ozer et al., 2022). Pandemic-
related lockdowns distorted income flows and the productive utilization of national 
resources (Anyanwu & Salami, 2021; Amewu et al., 2020). The situation in Nigeria 
was chaotic owing to pre-pandemic economic challenges. Specifically, the collapse of 
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global oil prices led to an economic recession in 2016, with an annual Gross Domestic 
Product (GDP) growth of -1.6%. Therefore, COVID-19 surfaced at a time when the 
Nigerian economy had barely recovered from previous recessions, having recorded 
2% GDP growth in 2019 (World Bank, 2019). However, Nigeria witnessed another 
pandemic-induced contraction in 2020, with a GDP growth of -1.92% (National 
Bureau of Statistics, 2021). 

Furthermore, COVID-19 promoted poverty and unemployment in Nigeria, 
while major economic development indicators declined (Usman et al., 2024). In 
northern Nigeria, especially among farming households, the growing problem of 
insecurity due to the activities of armed non-state actors is a major source of 
economic shocks. Although existing studies have examined the general effects of 
COVID-19 on food insecurity in Nigeria (Orjiakor et al., 2023; Balana et al., 2023; 
Akinleye et al., 2023), limited attention has been paid to how residence status and 
income shocks influence food security within conflict-affected rural settings. 

This study fills a major gap by presenting a case study of rural households 
facing insurgencies, human displacement, and pandemic conditions (Akpaeti & 
Umoh, 2015). These shocks are of welfare significance because they promote 
economic destitution by restricting mobility, destroying social infrastructure and 
disrupting livelihood activities (Ozer et al., 2022). Moreover, with a focus on food 
insecurity, this study explores one of the Sustainable Development Goals (SDGs) that 
is highly emphasized (Onyeaka et al., 2024; Andrianarison, 2022). Food insecurity 
refers to a situation in which people have limited access to sufficient, safe, and 
nutritious food to meet their dietary needs and maintain a healthy life. The roles of 
income shocks precipitated by unforeseen pandemics and unstable residence 
statuses due to displacement, migration, or temporary relocations cannot be 
overemphasized. Therefore, this study aimed to analyze the effects of residence 
status and income shocks on food insecurity indicators in conflict-affected regions of 
northern Nigeria. 

RESEARCH METHOD 

Data and Sampling Methods 

This study used the first and second rounds of the Data in Emergency (DIEM) 
surveys conducted by the Food and Agriculture Organization (FAO). The survey was 
implemented in selected African countries during the COVID-19 pandemic to 
monitor its impact on rural households’ livelihoods and food insecurity. In Nigeria, 
the first round of surveys was conducted between May and June 2021, and the second 
round was conducted between June and July 2022. The surveys covered five conflict-
affected states: Adamawa, Borno, Zamfara, Yobe, and Katsina. During the first 
round, 2709 households were interviewed, while 1703 households were sampled 
during the second round (FAO, 2020). The sampling designs of the two surveys are 
comparable. However, owing to persisting conflicts, a few enumeration areas in 
Borno were replaced during the second round.  

Analytical Framework  

The analytical framework for analyzing household food insecurity in the 
context of the COVID-19 pandemic or conflicts can be derived from the propositions 
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of traditional agricultural household models, which emphasize the non-separability 
of farm household production, consumption, and labor supply decisions (Singh et 
al., 1986). This framework assumes that while household production decisions can 
be made independently of their consumption and labor supply decisions, it is not 
possible to make consumption and labor supply decisions independently of 
production decisions (Muller, 2014). Within the empirical contexts of rural markets 
characterized by resource constraints and market imperfections, households jointly 
make production and consumption decisions (De-Janvry & Sadoulet, 2006). 
Therefore, production decisions will be made subject to input and price constraints, 
with ultimate impacts on household consumption (Mendola, 2007; Nelson & Consoli, 
2010). 

In this setting, farm households are treated as utility maximizers operating 
under constraints associated with available technology, income, and limited market 
access (Tacconi et al., 2022). Any shock that affects access to production resources 
will affect total income, thereby reshaping households’ ability to produce sufficient 
food (Ansah et al., 2021; Munialo & Mellor, 2024). Therefore, recent empirical 
propositions highlight the pathways through which pandemics or conflicts influence 
rural households’ nutritional outcomes via economic insecurity, income shocks, and 
coping mechanisms that households adopt (Barrett, 2020). 

More importantly, pandemics and conflicts affect the level of food insecurity 
through their persistent distortion of the main pillars that hold food production and 
utilization systems (FAO, 2020; High Level Panel of Experts on Food Security and 
Nutrition [HLPE], 2020; Brinkman & Hendrix, 2011). The primary emphasis has been 
on the four pillars of food security: availability, accessibility, utilization, and stability 
(FAO, 2008; Barrett, 2010). Food availability is related to food production, which was 
affected by COVID-19 through economic lockdowns and inadequate access to 
production resources (FAO, 2020; Amare et al., 2021). Civil wars and other 
humanitarian crises also affect food production through human displacement, death 
of family members, loss of agricultural labor, and income losses through the 
destruction of crops, livestock, and other means of livelihood (Brinkman & Hendrix, 
2011). All of these factors, in turn, affect people’s food access, utilization, and 
stability. 

Similarly, the demographic characteristics of households may influence their 
labor supply and consumption decisions (Tran, 2022). Thus, the empirical strategy 
highlights the pathways through which livelihood choices and socio-economic 
characteristics explain variations in household food security outcomes (Mukwedeya 
& Mudhara, 2023; Stevens et al., 2023). Previous studies have found significant 
covariates of food insecurity to include income shocks (Quinton et al., 2024; 
Olanrewaju & Balana, 2023), gender (Ashagidigbi et al., 2022; Otekunrin et al., 2023), 
education (Ashagidigbi et al., 2022; Otekunrin et al., 2023), human displacement 
(Abu & Blake, 2024), income, region of residence, age and household size 
(Ashagidigbi et al., 2022; Otekunrin et al., 2023). 

Estimated Model 

The data were analyzed using an endogenous treatment effects Poisson 
regression model. This model is applicable when the dependent variable is a count 
and the explanatory variable is suspected to be endogenous. More importantly, the 
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first approach in model selection is to ensure that the data fit properly into the 
Poisson distribution. This was tested using the estat gof command after invoking the 
conventional Poisson command in STATA 17. The statistical insignificance of the 
deviance goodness-of-fit and Pearson goodness-of-fit (p>0.05) implies that the model 
is truly Poisson (StataCorp, 2021; Long & Freese, 2014). Specifically, in this study, 
income shock was endogenous and estimated with agricultural activities and being 
affected by COVID-19 as instrumental variables because these variables influence 
income shock but do not directly affect food insecurity outcomes, except through the 
shock channel (Angrist & Pischke, 2009). The estimated model for the determinants 
of households’ food insecurity experiences (FIE) (equation 1) and its endogenous 
covariate (equation 2) can be specified using multiplicative error formulation as: 

 =
++=

22

1 .0 *)exp(
k iikiki SXFIE  ...(1) 

The estimated model for the determinants of Households’ Dietary Diversity Score 
(HDDS) (equation 3) and its endogenous covariate (equation 4) can also be specified 
as:  

.

4
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...(2) 

.)*exp(
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In the above equations, the dependent variables 𝐹𝐼𝐸𝑖  and 𝐻𝐷𝐷𝑆𝑖, explanatory 
variables (𝑋𝑖𝑘), endogenous covariate (𝑆𝑖) and instrumental variables (𝐼𝑖) are coded 
as shown in Table 1. 

Table 1. Variables and their coding formats in the estimated models 

Variables Coding format 

Dependent variables  

𝐹𝐼𝐸𝑖  The number of food problems 
experienced based on the food 
insecurity experience scale 

𝐻𝐷𝐷𝑆𝑖  Household dietary diversity scores 

Explanatory variables (𝑋𝑖)  

Household heads’ gender Male = 1, 0 otherwise 

Households’ heads education (none is the reference group) 

Basic education Yes = 1, 0 otherwise 

Primary education Yes = 1, 0 otherwise 

Secondary education Yes = 1, 0 otherwise 

Religious or informal Yes = 1, 0 otherwise 

Higher education Yes = 1, 0 otherwise 

Residence type (IDP is reference)  
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Variables Coding format 

Permanent resident Yes = 1, 0 otherwise 

Resident migrant Yes = 1, 0 otherwise 

Refugees Yes = 1, 0 otherwise 

Returnees in the past two years Yes = 1, 0 otherwise 

Total income Naira 

Received food Yes = 1, 0 otherwise 

Received cash vouchers Yes = 1, 0 otherwise 

Received seeds Yes = 1, 0 otherwise 

Received extension services Yes = 1, 0 otherwise 

Received livestock feed Yes = 1, 0 otherwise 

States (Adamawa is the reference)  

Borno Yes = 1, 0 otherwise 

Katsina Yes = 1, 0 otherwise 

Yobe Yes = 1, 0 otherwise 

Zamfara Yes = 1, 0 otherwise 

Round Round 1 = 1, 0 otherwise 

Shocks (𝑆𝑖) The number of income shocks. 

Instrumental Variables (𝐼𝑖)  

COVID19 constituted economic problem Yes = 1, 0 otherwise 

Agricultural activities (none is the reference group) 

Crop only Yes = 1, 0 otherwise 

Livestock only Yes = 1, 0 otherwise 

Both  livestock and crop Yes = 1, 0 otherwise 

 
In equations 1 and 2, 𝛽0,  𝛽𝑘, 𝛾, 𝜌,  𝛼0,  and 𝛼𝑘 are the estimated parameters. 

Also, 𝜀𝑖 and ∈𝑖 are the stochastic error terms. Multicollinearity among the selected 
variables was assessed with the Variance Inflation Factor (VIF). The rule of thumb is 
that further investigation is required when VIF is greater than 4 and multicollinearity 
is severe when it is more than 10 (Alauddin & Nghiem, 2010).  

RESULT AND DISCUSSION  

Respondents’ Socioeconomic Characteristics 

Table 2 shows that household headship in the study areas is male-dominated, 
with only a small proportion headed by females. Specifically, female headship was 
lowest in Zamfara (3.50 %) and highest in Borno (9.96 %). This suggests the 
dominance of males in decision-making, which is consistent with gender norms in 
African rural communities. Similar findings were reported by Ajadi et al. (2015). The 
results also reveal a high variability in educational attainment among the 
respondents. Specifically, more respondents from Adamawa and Katsina possessed 
higher education, while a lack of formal education was mostly reported by those 



ISSN: 1412-8837   e-ISSN: 2579-9959 

Copyright © 2025 (Authors’ work) | 383  

from Yobe and Borno. This reflects the persistent educational disparities in northern 
Nigeria, and Orkar et al., (2020) reported similar results. 

The Table further shows that most respondents were permanent residents, 
although internally displaced persons accounted for 4.78% in Borno. Some states in 
northern Nigeria are characterized by prolonged insurgencies and banditry. This is 
consistent with Ajibola (2015), who noted that insecurity is a major development 
challenge in northern Nigeria. Based on households’ primary livelihoods, the results 
showed that a considerable share of respondents in Zamfara (43.99%) and Adamawa 
(38.17 %) engaged in crop farming, while livestock production was more prominent 
in Yobe (40.76%) and Zamfara (30.75%). However, non-farm livelihoods were mostly 
engaged by respondents in Borno (20.46%) and Katsina (11.06%). The observed 
livelihood reflects the role of climatic, agroecological, and market conditions in 
shaping households’ choices among different livelihoods. Majekodunmi et al. (2017) 
supported this notion. 

It was also found that 11.06% and 8.84% of the respondents from Borno and 
Yobe states received food assistance, respectively. However, cash vouchers were 
mostly received in Zamfara State (5.33%), while Yobe (4.36%) and Borno (3.54%) 
mostly received seeds. Livestock feeds and extension services were received by a 
negligible proportion of respondents. These findings suggest that although the 
Nigerian government implemented some social assistance initiatives during the 
pandemic, their coverage and adequacy were limited relative to household needs. 
This is in confirmation with the previous findings of Adeoye et al. (2022) and Isangha 
et al. (2021).  

Table 2. Distribution of Respondents’ Demographic Characteristics Across their 
States 

 Adamawa 
State 

Borno State 
Katsina 

State 
Yobe State 

Zamfara 
State 

 Freq % Freq. % Freq. % Freq. % Freq. % 

Gender           

Female 73 8.47 90 9.96 56 5.01 40 4.59 23 3.50 

Male 789 91.53 814 90.04 1062 94.99 831 95.41 634 96.50 

Education 

None 104 12.06 222 24.56 174 15.56 239 27.44 119 18.11 

Basic 
education 

161 18.68 109 12.06 163 14.58 88 10.10 185 28.16 

Primary 
education 

20 2.32 13 1.44 13 1.16 18 2.07 6 0.91 

Secondary 
education 

104 12.06 89 9.85 143 12.79 101 11.60 58 8.83 

Religious or 
informal 

23 2.67 22 2.43 40 3.58 72 8.27 26 3.96 

Higher 
education 

450 52.20 449 49.67 585 52.33 353 40.53 263 40.03 

Residence type 
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 Adamawa 
State 

Borno State 
Katsina 

State 
Yobe State 

Zamfara 
State 

Internal 
Displaced 
Person (IDP) 

10 1.16 43 4.76 13 1.16 4 0.46 4 0.61 

Permanent 
resident 

815 94.55 805 
 

89.05 
 

1087 
 

97.23 
 

837 
 

96.10 
 

642 
 

97.72 
Resident 
migrant 

25 2.90 
 

34 
 

3.76 
 

15 
 

1.34 
 

19 
 

2.18 
 

10 
 

1.52 

Refugees 5 0.58 6 0.66 3 0.27 4 0.46 1 0.15 

Returnees in 
the past two 
years 

7 0.81 16 1.77 0 0.00 7 0.80 0 0.00 

Social Assistances 

Received 
food 

25 2.90 100 11.06 28 2.50 77 8.84 31 4.72 

Received 
cash 
vouchers 

20 2.32 16 1.77 24 2.15 20 2.30 35 5.33 

Received 
seeds 

17 1.97 32 3.54 30 2.68 38 4.36 13 1.98 

Received 
extension 
services 

1 0.12 4 0.44 8 0.72 10 1.15 5 0.76 

Received 
livestock 
feed 

2 0.23 6 0.66 4 0.36 4 0.46 7 1.07 

Households’ agricultural activity 

None 105 12.18 185 20.46 166 14.85 80 9.18 75 11.42 

Crop alone 329 38.17 208 23.01 427 38.19 324 37.20 289 43.99 

Livestock 
alone 

314 36.43 293 32.41 348 31.13 355 40.76 202 30.75 

Both crop 
and 
livestock 

114 13.23 218 24.12 177 15.83 112 12.86 91 13.85 

Unaffected 
by COVID-
19 

416 48.26 382 42.26 232 20.75 311 35.71 286 43.53 

 

Respondents’ Residence Status, Experiences of Food Insecurity, and 
Dietary Diversity Scores 

Figure 1 shows the distribution of respondents based on their residence status 
and number of food insecurity experiences. This reveals that 14.52% of the permanent 
residents did not experience any food insecurity problems. This can be compared to 
11.65% for resident migrants and 6.76 for IDPs. In addition, more than half of the 
respondents experienced five or more food insecurity problems. However, 37.84% 
and 33.33% of the IDPs and refugees indicated that they had experienced eight food 
insecurity problems, respectively. This reveals a disproportionate burden of food 
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problems among households with different residence statuses. The findings are 
consistent with those of Ekoh et al., (2021) and Anierobi et al., (2024), who 
emphasized that refugees and IDPs were more affected by the pandemic.  

Figure 1. 
Residence Status and Households’ Experiences of Food Insecurity 

Figure 2 further reveals the distribution of respondents’ residence status across 
their dietary diversity scores. Only one food group was consumed by 32.35% of 
returnees and 26.21% of resident migrants. However, the majority of respondents 
consumed four or fewer food groups. The results further showed that six or more 
food groups were consumed by 25.67% of IDPs, 17.88% of permanent residents, and 
17.64% of returnees. These results indicate that residence status is closely associated 
with dietary diversity, suggesting that displaced populations and returnees face 
greater challenges in accessing diverse foods. The findings complement those of 
Morseth et al., (2017), Henjum et al. (2019), and Essayagh et al. (2024) who indicated 
high risk of nutritional inadequacy among refugees based on low dietary diversity.  

Figure 3 presents the distribution of respondents’ income shock exposure 
across their residence status. The Figure shows that 29.13% of migrants, 25.70% of 
permanent residents, and 20% of refugees did not experience any income shocks. The 
results also show that 12.16% of returnees were exposed to seven or more income 
shocks. IDPs experience higher exposure to income shocks due to displacement-
related disruptions in livelihoods, asset loss or destruction, joblessness, and 
temporary separation from social networks. However, households’ coping ability 
defines the extent of the impact that these shocks will eventually have on households’ 
welfare and food security. This is in alignment with the findings of Palacios & Pérez-
Uribe (2021) and Kovac et al. (2022) who found that IDPs were among the most 
vulnerable households.  
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Figure 2.  

Residence status and households’ dietary diversity scores 
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Determinants of Food Insecurity Experience and Dietary Diversity 

Table 3 presents the results of the instrumental variable Poisson regression 
model. This shows that the parameters of income shock variables were statistically 
significant (p<0.01) in the two models. The results indicate that an increase in income 
shock increases the expected number of food insecurity experiences (FIE) but 
decreases the HDDS. These findings are expected because, in the absence of effective 
coping mechanisms, income shocks adversely affect income generation pathways, 
thereby decreasing food purchasing power, consumption of nutritious food, and 
food intake diversity. The magnitude of the impacts of these scenarios is often 
exacerbated in the contexts of conflict and pandemics, as was the case in the study 
areas. 

These results are consistent with those of previous studies. Specifically, Balana 
et al., (2023), Kundu et al., (2021), and Martin-Prevel et al., (2012) found that income 
shocks negatively impact household nutritional outcomes. Additional empirical 
evidence from Abay et al. (2023) indicates that social protection programs are often 
insufficient to fully mitigate the negative impacts of income shocks, while Adeoye et 
al. (2022) and Ansah et al. (2021) suggest that interactions between income shocks 
and coping strategies further exacerbate food insecurity. Other studies by 
Olanrewaju & Balana (2023) and Osabohien et al. (2024) similarly emphasize the 
detrimental impacts of income shocks on food security in conflict-affected settings. 

Among the residence status parameters in the FIES model, only permanent 
residence was statistically significant (p<0.05). This shows that compared to IDPs, 
permanent residents had a lower expected number of food insecurity experiences. 
However, the results for HDDS showed that compared to IDPs, permanent resident 
migrants, refugees, and returnees had a lower expected number of HDDS. These 
findings emphasize that consistent access to food does not automatically ensure 
dietary quality or variety, and displacement or migration status affects these 
outcomes differently. This is also in line with the findings of previous studies. Singh 
et al. (2017) and Kemei et al. (2023) found that dietary diversity was negatively 
affected by human displacement.  Fayemi et al. (2018) also reported poor nutritional 
outcomes among internally displaced persons. Similarly, Abu & Blake (2024) found 
that displaced populations are more vulnerable to food insecurity than resident 
populations. 

The findings also reveal the impacts of conflicts in northern Nigeria and 
surrounding countries, which often result in migration and asylum seeking, on 
nutritional food intakes. This is in accordance with the findings of Tambe et al. (2023), 
Hein et al. (2019), and Metuge et al. (2025). More importantly, although being a 
permanent resident is expected to enhance dietary diversity, the magnitude of 
income shocks promoted by the COVID-19 pandemic eroded household income, 
thereby putting them at par with those in refugee camps. Moreover, in the absence 
of sustainable livelihoods and given the economic impacts of the COVID-19 
pandemic, returnees may find it difficult to cope with pressing economic needs and 
income losses during the pandemic.  

Furthermore, the gender parameter was statistically significant (p<0.01) in the 
FIES model with a negative sign. This shows that male-headed households had a 
lower expected number of food insecurity experiences. This reflects pre-pandemic 
gendered resource allocation in many rural areas, which often favors males. This 
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finding is in accordance with those of Felker-Kantor & Wood (2012) and Nwaka et 
al. (2020). In similar contexts, Ashagidigbi et al. (2022) found that female-headed 
households were more affected by food insecurity, while Otekunrin et al. (2023) 
emphasized the primary role of gender on food security outcomes.  Felker-Kantor & 
Wood (2012) and Olumba et al. (2023) highlighted inequalities in access to productive 
resources, which ultimately result in fewer food insecurity problems among male-
headed households. Similarly, Ajadi et al. (2015) emphasized the role of cultural 
norms in shaping rural women’s access to productive resources and how these norms 
moderate their vulnerability to food insecurity. However, Mason et al. (2015) and 
Mallick & Rafi (2010) reported insignificant differences in food insecurity levels 
between male- and female-headed households. 

In addition, some educational parameters were statistically significant 
(p<0.05) in both models. Specifically, compared to those with no formal education, 
attainment of primary, secondary, and higher education reduced the expected 
number of food insecurity experiences. Similarly, compared to households with 
heads lacking formal education, those with secondary and higher education had a 
higher expected HDDS. These findings underscore the pivotal role of education in 
facilitating household income and promoting relative economic stability during the 
COVID-19 pandemic. These results are consistent with those of previous studies that 
found a positive association between formal education and food security (Mutisya et 
al., 2016; Ashagidigbi et al., 2022; Otekunrin et al., 2023; Gnedeka & Wonyra, 2024). 
Several authors have argued that education affects food security by improving access 
to productive resources, enabling engagement in stable income-generating 
livelihood activities, and enhancing households’ adaptive capacity to income shocks 
(Ajadi et al., 2015; De-Janvry & Sadoulet, 2006). 

The parameters of total income in the two models were statistically significant 
(p<0.01). These results imply that an increase in income will reduce the expected 
number of food insecurity experiences and increase the HDDS. These findings 
underscore the role of income as the primary determinant of food security and 
nutritional adequacy. This underscores the critical role of income as the primary 
determinant of food security and nutritional adequacy. Beyond home production for 
household consumption, income remains the main driver of food access, with its 
steady inflow ensuring food security stability. Similarly, Tambe et al. (2023) 
highlighted the importance of household income in ensuring adequate food and 
dietary diversity among internally displaced children, whereas Singh et al. (2017) 
identified income as a key promoter of improved food security in displacement 
contexts. Other studies, including those by Ashagidigbi et al. (2022), Otekunrin et al. 
(2023), Osabohien et al. (2024), and Gnedeka & Wonyra (2024), also found income to 
be a significant determinant of food security. Additionally, Abay et al. (2023) 
reported that households with higher baseline incomes exhibit greater resilience in 
food security during shocks, particularly within social protection contexts. 

 In addition, the parameters of the receipt of social assistance in the form of 
food and seeds showed statistical significance (p<0.01) in the FIES and HDDS, 
respectively. The results indicate that those who received food assistance had a 
higher expected number of food insecurity experiences, while those who received 
seeds had a higher expected HDDS. The relative importance of seed provision 
highlights the potential of interventions that focus on enhancing households’ 
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productive capacities to improve food security and promote long-term resilience 
rather than short-term humanitarian assistance. As previously observed by 
Summerton (2020), these findings underscore that social protection did not fully 
shield some households from food insecurity during the COVID-19 pandemic. 
Osabohien et al. (2024) also noted that also food security was promoted by social 
protection during the pandemic, its effectiveness depended on the form and timing 
of the assistance. 

Based on the state of residence, the parameters of Yobe and Zamfara states 
showed statistical significance with a positive sign in the FIES model. This implies 
that residents of Yobe and Zamfara states had a higher expected number of food 
insecurity experiences than those from Adamawa State. However, all state 
parameters in the HDDS model were statistically significant with a negative sign. 
These results indicate that respondents from Borno, Katsina, Yobe, and Zamfara 
states had a lower HDDS than those from Adamawa State. These results highlight 
the spatial differences in food insecurity across conflict-affected states in Northern 
Nigeria. Specifically, Boko Haram’s activities in northern Nigeria started in Borno 
State in 2002, although their operations have expanded to many other states (Eme & 
Ibietan, 2012). Moreover, the triggers of insecurity in Borno State have precipitated 
the emergence of other radicalization and insurgencies in other states in Nigeria with 
significant economic consequences. In addition, the estimated parameter for 2021 
showed statistical significance with a negative sign in the estimated FIES model. This 
result implies that the expected number of food insecurity experiences decreased in 
2022 compared to 2021. This is expected because the intensity of income losses due 
to the pandemic eased out with time as lockdowns reduced and people resumed their 
normal economic activities.  

Table 6. Results of Endogenous Exponential Mean Models   

Variables 
Food Insecurity Experience 

Scale (FIES) 
Households’ Dietary Diversity 

Score (HDDS) 

 Coeff 
Robust 
Std. Err 

z-stat Coeff 
Robust   
Std. Err 

z-stat 

Shocks  0.0593*** 0.0201 2.96 -0.0824*** 0.0290 -2.84 

Household heads’ 
gender 

-0.1046*** 0.0321 -3.26 -0.0312 0.0376 -0.83 

Households’ heads education (none is the reference group) 

Basic education 0.0022 0.0251 0.09 -0.0588 0.0328 -1.79 

Primary education -0.1752** 0.0827 -2.12 0.0439 0.0798 0.55 

Secondary 

education 
-0.1076** 0.0463 -2.33 0.0889** 0.0454 1.96 

Religious or 
informal 

-0.0729 0.0566 -1.29 0.1135 0.0624 1.82 

Higher education -0.2588*** 0.0399 -6.49 0.1785*** 0.0372 4.8 

Residence type (IDP is reference) 

Permanent resident -0.1749*** 0.0644 -2.72 -0.2773*** 0.0766 -3.62 

Resident migrant 0.0403 0.0828 0.49 -0.5242*** 0.0995 -5.27 

Refugees 0.0705 0.1534 0.46 -0.7617*** 0.1360 -5.60 



ISSN: 1412-8837   e-ISSN: 2579-9959 

390 | Oyekale, A. S; Rural Households’ Residence Status, Income… 

Variables 
Food Insecurity Experience 

Scale (FIES) 
Households’ Dietary Diversity 

Score (HDDS) 

 Coeff 
Robust 
Std. Err 

z-stat Coeff 
Robust   
Std. Err 

z-stat 

Returnees in the 
past two years 

0.1033 0.1047 0.99 -0.5400*** 0.1607 -3.36 

total income -0.0002*** 0.0000 -5.72 0.0001*** 0.0000 4.40 

Received food 0.1531*** 0.0313 4.89 -0.0127 0.0399 -0.32 

Received cash 
vouchers 

-0.1091 0.0612 -1.78 0.0705 0.0498 1.42 

Received seeds -0.0424 0.0549 -0.77 0.2125*** 0.0563 3.78 

Received extension 
services 

-0.0786 0.0941 -0.84 -0.2717 0.1756 -1.55 

Received livestock 
feed 

-0.0128 0.1305 -0.10 -0.0580 0.1515 -0.38 

States (Adamawa is the reference) 

Borno -0.0346 0.0339 -1.02 -0.1301*** 0.0295 -4.40 

Katsina -0.0156 0.0294 -0.53 -0.0795*** 0.0257 -3.10 

Yobe 0.1158*** 0.0278 4.17 -0.2933*** 0.0289 -10.16 

Zamfara 0.1527*** 0.0299 5.11 -0.2711*** 0.0311 -8.71 

Round 2 (2022) -0.1010** 0.0391 -2.59 0.0149 0.0344 0.43 

Constant  1.9264*** 0.1289 14.95 1.7386*** 0.1309 13.29 

Note: *** - Significant at 1% level ; ** - Significant at 5% level 

CONCLUSION 

Economic progress and nutritional indicators in northern Nigeria cannot be 
properly assessed without a clear emphasis on the magnitude of household income 
shock exposure promoted by different conflict-stimulating phenomena. This study 
contributes to the existing body of knowledge by precisely emphasizing the impact 
of households’ residence status and income shocks on food security indicators. The 
findings underscore the roles of income shocks and residence status in advancing 
different indicators of food insecurity. More specifically, policy interventions should 
strengthen income-shock mitigation through livelihood diversification, cash 
transfers, and improved security in rural areas. In addition, social protection must 
combine short-term relief with support for productive capacity, such as seeds and 
tools, to enhance dietary diversity and resilience. The findings also underscore the 
need for targeted measures for IDPs, female-headed households, and conflict-
affected populations to ensure food access, nutrition, and equitable resource 
distribution. Additionally, improving access to education and adult literacy can 
boost income opportunities, resource management, and resilience to economic and 
pandemic-related shocks. 
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