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Abstract

Food insecurity has been a global challenge, especially among households in Sub-Saharan Africa. However, empirical evidence of spatial and tempo-
ral analysis of the pandemic is scarce. The study examines food security status among households across two periods, two sectors, and six geopo-
litical zones in Nigeria. The data used were obtained from the Nigerian General Household Survey (GHS), which consists of two waves: 2012/2013
(Wave 2) and 2015-2016 (Wave 3), respectively. Descriptive statistics, Dietary Diversity Score, and Ordered Probit Model were the analytical tech-
niques adopted. Food consumption patterns of households reveal consistent reliance on staples such as cereals, vegetables, and fats/oils, while
consumption of fruits (47.84%) and animal proteins like eggs (9.97%) and fish (58.52%) was less prevalent. There is a relative improvement in
households’ dietary diversity in Wave 3(8.32) relative to Wave 2(7.09), with urban households exhibiting a higher diversity score in comparison with
rural households. Additionally, the temporal analysis of food security transition revealed that 24.01% of households were persistently food insecure
in both waves. Spatial analysis revealed that residents in the northwest zone and rural sector experience greater persistence of food insecurity. The
study highlights critical disparities in food security transitions across sectors and zones, emphasizing the need for targeted food policies to improve

nutritional outcomes of vulnerable populations (SDG2).
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Introduction

Food security should be treated as national security, and any
nation that’s not capable of feeding her people can be regarded as
an irresponsible nation. Besides, in recent findings, over 4million
people go hungry and suffer from malnutrition in Nigeria (FAO,
2021). Previously, Nigeria was a major agricultural exporter not
until Nigeria embarks on offshore oil drilling in 1960s, however, as
Nigeria developed into the world’s thirteenth largest oil producing
country (World fact book, 2016), its plantation and farms were ne-
glected and presently, about 90% of Nigeria’s agricultural output
comes from inefficient small scale subsistence farms, who have

little or no access to modern inputs. Given the current and future
needs of the human population and the finite resources our planet
can provide, we will need to transition from the current unsustain-
able food system to a healthy, circular, and resource-efficient para-
digm. These transitions will be hugely complex, since the multiple
aspects of food production and consumption are closely intercon-
nected, and changing one aspect can easily have major unintended
consequences. Yet the transitions are urgent and must be driven by
science as well as values [1].

According to the latest FAO report, nearly one-third of people
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(2.37 billion) did not have access to adequate food in 2020. While
the global prevalence of food insecurity has been steadily rising
since 2014, the estimated increase in 2020 was equal to that of the
previous five years combined. Between 2018 and 2020, on average,
21.4 percent of the population in Nigeria experienced hunger. Peo-
ple in severe food insecurity would go for entire days without food,
due lack of financial and productive resources. In the past years, the
prevalence of severe food insecurity among the Nigerian popula-
tion has been increasing, as the demand for food is rising together
with a very fast-growing population. Global food security is likely
to remain a problem worldwide for many years if the world can-
not formulate methods to control the situation [2]. Food security
remains one of the most important concerns among households in
Nigeria. Despite significant food security development in Nigeria,
food insecurity and extremely rural poverty has continued to pose
major socio-economic problems to many households in Nigeria to
date. The transition rate of food-poor households to self-reliance
of food supplies has largely remained low [3]. Transitory food in-
security can lead to chronic food insecurity when a population has
a long-term inability to acquire sufficient food. However, under-
standing the spatial and temporal spread of food insecurity is cru-
cial in offering a sustainable and inclusive measure in tackling the
scourge. This study examines the socioeconomic characteristics, di-
etary patterns, food security transitions, and on this note, the core
determinants of food security among households in Nigeria across
two waves of data collection.

Methodology

The Study area is Nigeria. Officially, the Federal Republic of Ni-
geria is a country in West Africa. It is the most populous country in
Africa. It is geographically situated between the Sahel to the north
and the Gulf of Guinea to the south in the Atlantic Ocean. It cov-
ers an area of 923,769 square kilometers (356,669sq mi), with a
population of over 211 million. Nigeria borders Niger in the north,
Chad in the northeast, Cameroon in the east, and Benin in the west.
Nigeria is a federal republic comprising 36 states and the Feder-
al Capital Territory, where the capital, Abuja, is located. The data
used were obtained from (secondary source, the Nigerian General
Household Survey (GHS), which was implemented in collaboration
with the World Bank Living Standards Measurement Study (LSMS)
team as part of the Integrated Surveys on Agriculture (ISA) pro-
gram and was revised to include a panel component (GHS-Panel).
Since 2010, the GHS has been a nationally representative survey of
5,000 households, which are also representative of the six geopolit-
ical zones at both rural and urban levels. The households included
in the GHS-Panel are a sub-sample of the overall GHS sample house-
holds. The data sets used are from the second and third waves of
the GHS-Panel, which was implemented in 2012/2013 (Wave 2)
and 2015-2016 (Wave 3), respectively.

Descriptive statistics such as frequency, percentages, and mean
were used to describe the selected socio-economic characteris-
tics of the respondents and the various food groups consumed by
households within a seven-day period in both waves. These food
groups are cereal, roots and tubers, legume/nuts, meat, fish, and
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egg. Others include fruits, vegetables, fats and oils; milk, confec-
tioneries, and spice/condiments/beverages [4]. Dietary Diversity
Score (DDS) was adopted to determine the food (in) security sta-
tus and food security transitions among the households in Nigeria
[5,6].DDS was estimated by summing the number of different food
items/ groups consumed by each household for a period of seven
days [7]. Any household that consumes less than eight (66.67%)
of the twelve selected food items/groups is considered to be food
insecure [2,8,6] in one or both waves. Consequently, four food secu-
rity outcomes were generated from the two, and these are;

1) SEC2SEC3: households that are food secure in both waves

2) INSEC2SEC3: households that are food insecure in wave 2 and
food secure in wave 3

3) SEC2INSEC3: households that are food secure in wave 2 and
food insecure in wave 3

4) INSEC2INSEC3: households that are food insecure in both
waves

Ordered Probit Model

An ordered probit model will be adopted to examine the deter-
minants of food security transitions in Nigeria following the study
conducted by [9,10]. The ordering of the probabilities of the four
food security outcomes from the least desirable to the most desir-
able outcomes is as stated:

P1=f(b1X)

------- (1

P2=[1-f(b1X)] f(b2X)

--------- @)

P3=[1-f(b1X)] [1-f(b2X)] f(b3X)

---------- &)

P4=[1-f(b1X)] [1-f(b2X)] [1-f(b3X)] f(b4X)
@

Where,

P1=Probability of households being food insecure in both
waves (INSEC2INSEC3)

P2=Probability of households being food secure in wave 2 and
food insecure in wave 3 (SEC2INSEC3)

P3=Probability of households being food insecure in wave 2
and food secure in wave 3 (INSEC2SEC3)

P4=Probability of households being food secure in both waves
(SEC2SEC3):

The explanatory variables (Xi) are:
X1=Respondents’ age (years)

X2=Household head’s gender (male=1; female=0)
X3=Household size

X4=household income (¥)
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Sector

X5= (Rural=1, urban=0)
Zones

X6=North central
X7=Northeast
X8=Northwest
X9=South east
X10=South-south

X11=South west

Results and Discussion

In Table 1, the data from Wave 2 and Wave 3 of the survey re-

Table 1: Socioeconomic Characteristics of Households in Nigeria.
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vealed the households’ socioeconomic status. The discussion of
the socioeconomic characteristics of the households in Nigeria in
Wave 2 and Wave 3 aligns with existing research on demograph-
ic and economic changes among Nigerian households [11,12]. The
mean age of the respondents is approximately 43 years in Wave 2.
This increases to 46 years in Wave 3, affirming that the majority of
households in Nigeria are in their industrious age. The majority of
household members fall within the 18-49 age group, accounting for
73.7% in Wave 2 and reducing slightly to 68.14% in Wave 3. The
increase in the proportion of individuals aged 50-65 years (19.24%
to 24.01%) suggests ageing trends within households. This trend is
consistent with previous studies that highlight the gradual ageing
of Nigerian households, driven by improved life expectancy and de-
clining birth rates [13].

Wave 2 Wave 3
Variables Frequency Percentage Frequency Percentage
Age (Years)
18-49 835 73.70 772 68.14
50-65 218 19.24 272 24.01
>65 80 7.06 89 7.85
Mean 429 45.91
Gender
Male 1,082 95.50 1,082 95.50
Female 51 4.50 51 4.50
Household Size
3-Jan 33 291 11 0.97
6-Apr 345 30.45 239 21.09
>6 755 66.64 883 77.94
Mean 8 9
Income (¥)
<100,000 321 28.33 326 28.77
100,000-1,000,000 707 62.4 706 62.31
>1,000,000 105 9.27 101 8.92
Mean 550,284.50 2,577,347
Sector
Rural 1,024 90.38 1,022 90.20
Urban 109 9.62 111 9.80
Zones
North central 217 19.15 217 19.15
Northeast 244 21.54 244 21.54
Northwest 361 31.86 361 31.86
Southeast 138 12.18 138 12.18
South-south 126 11.12 126 11.12
Southwest 47 4.15 47 4.15
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The gender of households remains predominantly male-head-
ed (95.5%) across both waves, highlighting potential gender
disparities in household leadership. Studies indicate that male
household dominance is linked to socio-cultural norms, financial
resource control, and decision-making authority within Nigerian
families [14]. The household size indicates that households with
more than six (6) members increased from 66.64% in Wave 2 to
77.94% in Wave 3. The mean household size rose from 8 to 9, em-
phasizing the growing size of Nigerian households. This is reflective
of traditional extended family structures and the economic need for
labor sharing within households, as found in prior research [12].
The households within the income range of #100,000-%1,000,000
constitute over 62% in both waves. Mean income rose sharply from
¥550,284.5 in Wave 2 to §2,577,347 in Wave 3, which suggests eco-
nomic shifts or inflationary effects. The sharp increase in income
levels may be influenced by inflation, government policy changes,
and the adoption of new economic strategies within households,
as noted by previous studies [11]. Most households reside in ru-
ral areas (90.38% in Wave 2 and 90.2% in Wave 3). Regionally, the
Northwest (over 31%) has the highest household representation,
while the Southwest has the lowest (4.15%). These findings are
consistent with prior research, which indicates that the Northwest
remains the most populated rural region due to agricultural dom-

Table 2: Food Consumption of Households in Nigeria.
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inance and historical settlement patterns [15]. The socioeconomic
characteristics outlined above align with broader trends in Nigeri-
an households, confirming demographic shifts, income growth, and
regional disparities over time. These findings support existing liter-
ature on the evolving socioeconomic landscape of Nigerian families.

In Table 2, the food consumption patterns highlight varia-
tions in dietary habits and food availability. Cereals are the most
consumed food group, with a slight increase in consumption from
97.26% (Wave 2) to 99.38% (Wave 3). This aligns with findings in-
dicating cereals remain the primary staple in Nigerian diets due to
affordability and availability [16,17]. Roots and tubers also show
a steady increase in consumption (71.58% to 74.76%). This trend
reflects increased reliance on cassava and yam as staple foods, con-
sistent with previous studies on shifting consumption habits in Ni-
geria [18]. Vegetable consumption remains high, increasing slightly
to 97.79% in Wave 3. The increase in vegetable intake aligns with
research emphasizing greater awareness of nutritional benefits
and improved access to fresh produce [19]. Fruit consumption
almost doubled between the waves, from 26.48% to 47.84%, re-
flecting improved access or awareness. This significant increase is
supported by studies indicating a rising trend in fruit intake due to
health consciousness and government agricultural policies promot-
ing fruit production [17].

Food Groups Wave 2 Wave 3
Cereals Frequency Percentage Frequency Percentage
Yes 1,102 97.26 1,126 99.38
No 31 2.74 7 0.62
Roots and Tubers
Yes 811 71.58 847 74.76
No 322 28.42 286 25.24
Vegetables
Yes 1,088 96.03 1,108 97.79
No 45 3.97 25 2.21
Fruits
Yes 300 26.48 542 47.84
No 833 73.52 591 52.16
Meat
Yes 693 61.17 675 59.58
No 440 38.83 458 40.42
Eggs
Yes 85 7.50 113 9.97
No 1,048 92.50 1,020 90.03
Fish
Yes 695 61.34 663 58.52
No 438 38.66 470 41.48
Legumes/Nuts
Yes 764 67.43 995 87.82
No 369 32.57 138 12.18
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Milk
Yes 436 3848 375 33.10
No 697 61.52 758 66.90
Fats and Oils
Yes 1,060 93.56 1,101 97.18
No 73 6.44 32 2.82
Confectionaries
Yes 717 63.28 813 71.76
No 416 36.72 320 28.24
Condiments/Beverages
Yes 277 24.45 1,073 94.70
No 856 75.55 60 5.30

Meat and fish consumption decreased slightly, with Wave 3
values reducing to 59.58% and 58.52%, respectively. The decline
may be linked to price fluctuations and supply constraints, as prior
studies suggest economic challenges impact protein consumption
[20]. Egg consumption, though low, rose from 7.5% to 9.97%. This
increase aligns with broader dietary shifts, where households in-
corporate more animal protein when financial conditions improve
[18]. A remarkable increase in the consumption of condiments and
beverages is observed, rising from 24.45% to 94.7%. This dramatic
rise is consistent with findings that highlight changing consumer
preferences toward processed and convenience foods [19]. The food
consumption patterns presented in Table 2 reflect evolving dietary
habits in Nigeria, influenced by economic, cultural, and policy-driv-
en factors. These findings align with research indicating changes in
food availability, affordability, and nutritional awareness.

Table 3 indicates that dietary diversity reflects the variety of
food groups consumed, which is an essential indicator of house-
holds’ nourishment. The mean dietary diversity score increased
from 7.09 in Wave 2 to 8.32 in Wave 3, showing improved dietary
variety. This trend aligns with studies that emphasize the increasing

diversification of diets in Nigeria due to urbanization and economic
changes [21]. Urban households consistently demonstrate higher
scores (9.06 in Wave 3) compared to rural households (8.24), re-
flecting urban advantages in food access. Previous research sup-
ports this finding, indicating that urban households have better
access to diverse foods due to infrastructure, supermarkets, and
higher disposable incomes [22,6]. The Southeast and South-South
zones exhibit the highest scores (9.78 and 9.59, respectively, in
Wave 3), indicating better food access and consumption diversity.
This is consistent with studies that identify these regions as having
more developed food markets and higher agricultural productivity
[15]. Conversely, the Northeast and Northwest lag, with scores of
7.79 and 7.68 in Wave 3. These lower scores reflect persistent food
insecurity and economic challenges in these regions, as document-
ed in prior research on food access disparities in Nigeria [19]. The
increase in dietary diversity scores suggests gradual improvements
in food security and nutrition across Nigeria, though regional and
urban-rural disparities persist. These findings align with research
that highlights the role of socioeconomic factors in shaping food
consumption patterns in Nigeria.

Table 3: Households” Dietary Diversity Score across the Two Waves.

Wave 2 Wave 3
Dietary Diversity Score Mean Standard Deviation Mean Standard Deviation

Pooled 7.0856 2.1248 8.3239 1.8836
Rural 6.9736 2.1071 8.2436 1.8747
Urban 8.1376 2.0068 9.0631 1.8105
North central 7.0414 2.2012 8.0645 1.9016
Northeast 6.4221 1.9516 7.7869 1.6764
Northwest 6.6731 1.8984 7.6814 1.6603
Southeast 8.3333 1.8574 9.7826 1.4883
South-south 7.9444 2.2102 9.5873 1.7171
Southwest 7.9362 2.3163 9.5745 1.3633

In Table 4, food security transitions assess households’ move-
ment between food security and insecurity situations within the
two periods considered. In Nigeria, about 33.45% of households

persistently maintained their food security status (SEC2SEC3),
while rural households (31.7%) trailed urban households (49.55%).
Urban households show better resilience, with fewer transitions to
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food insecurity (SEC2INSEC3: 4.5%) compared to rural households
(8.61%). Studies indicate that urban households generally have
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more stable access to food due to better infrastructure and eco-
nomic opportunities [17].

Table 4: Food Security Transitions of Households across Sectors in Nigeria.

Pooled Rural Urban
Foo((;irif;cpusrlty Frequency Percentage Frequency Percentage Frequency Percentage
SEC2SEC3 379 33.45 324 31.7 55 49.55
INSEC2SEC3 389 34.33 354 34.64 35 31.53
SEC2INSEC3 93 8.21 8.61 5 4.5
INSEC2INSEC3 272 24.01 256 25.05 16 14.41

Note*: SEC2SEC3-Food secure in both waves; INSEC2SEC3-Food insecure in wave 2 but food secure in wave 3; SEC2INSEC3-Food
secure in wave 2, but food insecure in wave 3; INSEC2INSEC3-Food insecure in both waves.

However, the regional transitions in Table 5 indicate that
the Southeast demonstrates the highest food security retention
(63.04% SEC2SEC3) and the lowest food insecurity persistence
(4.35% INSECZ2INSEC3). Conversely, the Northwest has the high-

est proportion of persistently food insecure households (35.73%
INSEC2INSEC3). This aligns with research highlighting that food
security challenges in Northern Nigeria stem from climate shocks,
economic instability, and conflict [23].

Table 5: Food Security Transitions of Households across Zones in Nigeria.

NC NE NW SE SS SW

Foo((;irit;cpusrlty Percentage Percentage Percentage Percentage Percentage Percentage
SEC2SEC3 32.26 20.49 22.44 63.04 48.41 63.83
INSEC2SEC3 29.95 42.62 31.3 31.16 39.68 29.79
SEC2INSEC3 10.14 9.43 10.53 1.45 5.56 2.13
INSEC2INSEC3 27.65 27.46 35.73 4.35 6.35 4.26

In Table 6, key factors influencing food security transitions
include gender, household size, zonal effects, and the rural-urban
divide.

The likelihood of male-headed households to retain their food
security status reduced by 0.1234, while it increased by 0.0999
for the household to be perpetually food insecure. This indicates
that female-headed households are more likely to be food secure
in both waves than their male counterpart is. This pattern suggests
that female-headed households are likely to adopt more adaptive
food security strategies, as found in prior research [24]. An addi-
tional member to a household increased households’ probability
of maintaining food security status in both waves by 0.0202, while
it reduced their food insecurity persistence by 0.0164, respective-
ly. This affirms that households with more members tend to be
more food secure in both waves. Households, most especially in
rural areas, tend to engage their wards in productive enterprises
at zero cost, thereby boosting their income level and ultimately
their food security status [6]. The likelihood of households in the
northcentral, southeast, south-south and southwest zones to re-
tain their food security status increased by 0.0809, 0.4892, 0.3534
and 0.4301 respectively, relative to the northeast residents, while it
reduced their probability of being food insecure in both waves by
0.0601, 0.2347,0.1893 and 0.1954 respectively, relative to the base

category. Households in the southern divide and northcentral zone
tend to be more persistently food secure than those resident in the
northeast zone of the country. This observation aligns with studies
indicating that these regions benefit from stronger agricultural sys-
tems and economic stability [17]. Conversely, northeast residents
tend to be perpetually in food insecurity situations relative to other
zones, thereby necessitating a zone-focused food policy measure
directed at households in the deprived zone [25].

The likelihood of rural residents to retain their food security
status (SEC2SEC3) reduced by 0.1411, while their probability of
perpetually maintaining food insecurity states increased by 0.0946,
respectively. The finding illustrates that rural residents tend to be
persistently food insecure in comparison to urban residents. Rural
households’ likelihood to transition to food insecurity (SEC2IN-
SEC3) increased by 0.0235, while their likelihood to remain per-
sistently food insecure (INSEC2INSEC3) increased by 0.0946,
compared to urban households. This is consistent with research
showing that rural areas face greater vulnerability due to limited
access to markets, poor infrastructure, and lower incomes [23,6].
These findings highlight the complex interplay between socio-eco-
nomic factors and food security transition in Nigeria, emphasizing
the need for targeted policy interventions to improve food access
and stability across rural divide of the country (Table 6).
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Table 6: Determinants of Food Security Transition among Households in Nigeria.
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SEC2SEC3 INSEC2SEC3 SECZINSEC3 'NSS';CCZB'N'

Variables dy/dx z-Value dy/dx z-Value dy/dx z-Value dy/dx z-Value
Gender -0.1234 -2.04% 0.0035 0.76 0.0201 1.99% 0.0999 2.04%*
Income 4.42E-10 112 -1.24E-11 -0.66 -7.20E-11 111 -3.58E-10 112

HO“:;ZOM 0.0202 4775 -0.0006 -0.82 -0.0033 4.1+ -0.0164 -4.75%%*

Age -0.0014 133 0.00004 0.7 0.0002 1.32 0.0011 133
North-central 0.0809 2.06%* -0.0007 114 -0.0134 2.00% -0.0601 2.24%
Northwest -0.0349 -1.09 0.0004 03 0.0056 1.09 0.0289 1.07
Southeast 0.4892 11.58%+ 0.1792 -6.29%%* -0.0753 -8.22%%* -0.2347 -15.10%*
South-south 0.3534 7.40%%* -0.1072 4,07 -0.0569 -6.30%%* -0.1893 10.42%%
Southwest 0.4301 64345+ -0.1679 -3.75%%k -0.0668 6,217 -0.1954 11.01%%*
Rural -0.1411 -2.97%%* 0.0229 1.63 0.0235 2.83%%* 0.0946 3.58%+*

Note: *, **, *** represent level of significance at 10%, 5% and 10% respectively

Prob>chi2=0.0000 Log likelihood= -1345.8675

Conclusively, there is clear evidence that food insecurity status
and retention are rural issues in Nigeria. Additionally, Residents in
the northern divide of the country suffer more food deprivation and
food insecurity persistence than those in the south. The analysis
underscores the critical role of socioeconomic factors, geographic
disparities, and household characteristics in shaping dietary diver-
sity and food security transitions in Nigeria. The issue of household
food security transition in Nigeria is complex and requires a thor-
ough understanding of the factors that contribute to food insecuri-
ty. Effective food security policy measures (such as food banks) that
can cushion the temporal effect of food shortage should prioritize
rural areas and the northern divide, where high prevalence of food
insecurity and food insecurity transition persists, while promoting
balanced dietary diversity nationwide to achieve Sustainable De-
velopment Goal (SDG)2 [26,27].
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