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[bookmark: _Toc113272401]ABSTRACT
Nigeria as a country is endowed with immense human and natural endowments which, if efficiently utilized, could sustain her citizens plus export its abundance to neighboring countries; unfortunately, the country is enduring a recurrent food shortage with respect to both quantity and quality. This study assessed Households’ resilience and food insecurity in rural Nigeria. The specific objectives were to describe the socio-economic characteristics of the rural households, profile the rural households according to their food security status, profile households according to their resilience categories and determine factors influencing household’s food security status. 
The study used secondary data obtained from Nigeria Living Standards Survey (NLSS) for 2018/2019. A subset of 15,305 households in rural Nigeria was used for this study. Data were analyzed using Descriptive statistics, Food Security Index, Resilience Index measurement Analysis (RIMA) and Probit Regression Model. 
The mean age of the respondents was 49 years, 75.3% had formal education with a size of nine people per household. The findings revealed that food insecurity among all rural households was 0.39. this means that about 40% of the rural household were food insecure. Food insecurity depth revealed that Northeast zone had about a 12% shortfall in their daily calorie intake followed closely by households in the Northwest and South-south with 11% respectively. The food insecurity gap was found to be 13%. The finding also established that Out the 15,305 sampled households, 52.2 % are not resilience to food insecurity, implying that when exposed to shocks and pressure such as floods, unfavorable climatic conditions, etc such households do not have the ability to recover swiftly. The result further revealed that 7,314 out of 15,305, (47.8%) of sampled rural households in the study area have strong ability to tolerate and recover from food insecurity. The findings showed that female-headed households are more resilient to food insecurity than male-headed households with 29.06% and 22.56% respectively. 
Also, the study found that Age, household size, and education were the three main factors that determined whether a person experience food insecurity. The study therefore recommends that men should cease having all their eggs in one basket by having more than one stream of income generating activities and Young people between the ages of 21 and 49 should be gainfully and productively engaged in Nigeria, thereby improving the country's food security situation. 
Keywords: Food security, Food insecurity, Household resilience, Rural Nigeria. 











TABLE OF CONTENTS

DECLARATION	ii
CERTIFICATION	iii
DEDICATION	iv
ACKNOWLEDGEMENTS	v
ABSTRACT	vi
1.0 CHAPTER ONE
INTRODUCTION
1.1	Background of the study	1
1.2	Statement of the Problem	6
1.3	Justification for the study	8
1.4	Research Questions	8
1.5	Objectives of the study	8
1.6	Operational Definitions of Terms	9
2.0 CHAPTER TWO
REVIEW OF LITERATURE
2.1	Conceptual Framework	10
2.2	The concept of Food Insecurity	10
2.3	Food security indicators	12
2.4	Resilience: Concept and History	13
2.5	Historical evolution of the concept of resilience from Household food security perspective	15
2.6	Theoretical Framework	18
2.6.1        Neo-Malthusian theory	18
2.7	Empirical Review of resilience and food insecurity linkage	19
2.8	Review of Methodological Approaches to resilience and food Insecurity Measurements.	20
2.8.1        Food security Index Estimation	20
2.8.2         Resilience Index Measurement	21
2.9	Household resilience pillars	23
2.9.2         Access to Basic or Public Service (ABS)	23
2.9.3          Assets (AST)	24
2.9.4          Social Safety Nets (SSN)	24
2.9.5         Adaptive Capacity (AC)	25
2.10	Aggregation procedures for the household resilience attributes (pillars)	25
2.10.2       Factor Analysis	25
3.0 CHAPTER THREE
METHODOLOGY
3	The Study Area	27
3.2	Method of Data collection	28
3.3	The Data Description	28
3.4	Data Analytical Techniques	29
3.4.1        Socio-economic characteristics of the rural households (Objective 1)	29
3.4.2        Profiling of households by food security status (Objective 2)	29
3.4.3        Classification of household resilience by categories (Objective 3)	30
3.4.4        Determinants of households’ food insecurity status (Objective 4)	31
4.0 CHAPTER FOUR 
RESULTS AND DISCUSSION 
4.1         Socio-economic characteristics of the respondents in the study area.	33
4.1.1      Distribution of respondents by age	33
4.1.2     Distribution of respondents by sex	33
4.1.3     Distribution of respondents by Educational level	34
4.1.4	Distribution of respondents by Marital Status	35
4.1.5	Distribution of respondents by Household size	36
4.1.6	Distribution of respondents by Nativity	37
4.1.7	Distribution of respondents by Geopolitical region	37
4.1.8	Distribution of respondents by Income	38
4.2	Profiling of households by Food security status.	39
4.3	Classification of household resilience by categories	41
4.3.1	Sex of Household head	43
4.3.2	Geopolitical Regions of Household Head.	44
4.4	Determinants of household’s Food Insecurity.	47


5.0 CHAPTER FIVE 
SUMMARY, CONCLUSION AND RECOMMENDATIONS 
5.1	Summary of Findings	50
5.2	Conclusion of the study	51
5.3	Recommendations	51



x

[bookmark: _Toc105405241][bookmark: _Toc113272402]CHAPTER ONE
[bookmark: _Toc101787187][bookmark: _Toc103603336][bookmark: _Toc105405242][bookmark: _Toc113272403]INTRODUCTION
[bookmark: _Toc101787188][bookmark: _Toc113272404]Background of the study
One of the most pressing issues that global communities have faced in recent decades is the struggle to combat food insecurity and hunger. Food is one of life's most fundamental needs, hence, it must be readily available and accessible in sufficient quantities, because food is required to keep individuals healthy and active to be able to perform their daily activities more efficiently (Ebeh & Agama, 2018).
Agriculture and agrarian household’s livelihoods are undergoing a period of extraordinary transformation as a result of global climate and agricultural market volatility. To this extent, households in developing countries currently encounter diverse problems which range from unexpected environmental, socio-economic, or ecological shocks. According to  (Zselecky & Yosef, 2014), rural households face natural, economic, and political risks which may result in conflicts. Conflict and climate change usually wreak great havoc on household livelihoods, thereby resulting to displacement and gender disparities, with their attendant’s negative impacts on long-term recovery and development plan. 
Food production, availability, access, quality, and stability are all influenced by climate change, which includes warming weather, droughts, growing CO2 levels in the environment thereby resulting to the negative effects of food insecurity and hunger (von Grebmer, et al., Global Hunger Index by Severity "Map in 2020 Global Hunger Index; One Decade to Zero Hunger, 2020). A country's factor endowment determines its economic development which can either be nonhuman and human resources, however human resources' productive ability is determined by how well a household is fed. Consequently, the relevance of the human factor in economic development underpins a society's worries about dietary stability (Okunmadewa, 2001). Although agriculture-led growth has helped many Asian and Latin American countries reduce food poverty and restructure their economies, but majority of African nations had struggled with providing conditions for a robust invention of agriculture (Adjimoti & Kwadzo, 2018). 
One of the features of emerging nations including Nigeria is food insecurity both in terms of quality and quantity. Nigeria is Africa's most populated country, with about 200 million people, and an economy with a projected Gross Domestic Product (GDP) of $500 billion and a 3 % annual growth rate. In spite of this, over 80% of the country’s total earnings still comes from crude oil and gas (Fasanya & Odudu, 2020). Despite the oil sector's monocultural characteristics, large percentage of Nigerians make their living from agriculture with about 70% of the population involved in subsistence agriculture, and between January and March of this year, it contributed 22.35% of total GDP (FAO, 2021). 
 Nigeria was ranked 98th out of 107 countries with appropriate data to compute the Global Hunger Index (GHI) which is used for assessing households in year 2020. The Global Hunger Index (GHI) offers method in tracking and quantifying starvation on international, local, as well as state level. There are four component indicators that are used to calculate the Global Hunger Index scores: Child wasting, Malnutrition (the fraction of the population who consumes insufficient calories), deformation and high infant mortality. Estimates from the global analysis revealed that Nigeria has a serious level of hunger with a score of 29.2 (von Grebmer, et al., 2020).



Table 1; Ranking of Nigeria according to the Global Hunger Index.
	2020 Ranking
	Country 
	2000
	2006
	2012
	2020
	Absolute change since 2000
	Percentage change since 2000

	48
	Thailand 
	17.8
	12.3
	12.7
	29.2
	- 11.4
	- 28.1

	59
	Malaysia
	15.5
	13.3
	11.8
	13.3
	-2.2
	-14.2

	60
	South Africa
	18.4
	19.4
	15.3
	13.5
	-4.9
	-26.6

	63
	Ghana
	28.5
	22.2
	17.9
	15.2
	- 13.3
	- 46.7

	70
	Cameroon
	36.4
	31.0
	23.2
	19.1
	-17.3
	-47.5

	80
	Malawi
	43.2
	33.8
	27.1
	22.6
	- 20.6
	- 47.7

	98
	Nigeria
	40.6
	34.1
	32.0
	29.2
	-11.4
	-28.1


Source; Global Hunger Index, 2020.
Adopted Global Hunger Index severity scale:  Low: ≤ 9.9; Moderate: 10.0 – 19.9; Serious: 20.0 – 34.9; Alarming: 35.0- 49.9; and Extremely alarming: ≥ 50.0. 
COVID-19 Pandemic, amidst its ensuing economic downturn and other related crises, has aggravated diet and dietary vulnerability for hundreds in households in Nigeria. Some problems are compounded by the existing hunger brought on by violence, climate variability, and economic difficulties. Yet, the Global Hunger Index scores (GHI) have hardly reflected the impact of the overlapping calamities in 2020, but they at least  highlight the fact that food insecurity and undernutrition have assumed a worrisome level, increasing Nigeria's vulnerability to future catastrophic food shortages and chronic famine (von Grebmer, et al., 2020).
 Up till this present time, the Sustainable Development Goals (SDG) 1 and 2 focused on  achieving food security and eradicating poverty and hunger among households which are far from being achieved in spite of the extensive spending in the agricultural sectors by the successive Nigerian authorities and the  international donors (Olawuyi, 2019). Rather, production outputs have continued to decline. This decline in production affects food security, and the household in return has been plunged into a situation that significantly jeopardizes its food security and entrenched hunger. Rural households have therefore been constrained to produce food output that are lower than the subsistence output level and supplement own food consumption needs with more conventional food. Although the existing food system accounts for as low as 21-37 percent of total net anthropogenic emissions, these reductions increase environmental warming without tackling the root causes of food insecurity. Furthermore, environmental disruption can exacerbate violence, particularly in vulnerable and food-insecure areas, putting populations at risk of being pushed beyond their capacity to manage the attacks. (von Grebmer, et al., 2020).
Food security is a condition where everyone has access to adequate, plenty, clean and healthy dietary food needs to make healthy food choices in order to live a healthy and active life (FAO, 2021). Food security also refers to having enough amount of food for everyone constantly, according to the developing definition. This exemplifies the access of all inhabitants of a community to fundamental meals including both quality and quantity they require to survive. Food insecurity on the other hand refers to shortage of reliable supply to sufficient and suitable foods. It is also deficiencies or shortfalls in actual per capita daily calorie intake that the FAO recommends. Four aspects of food security have been identified in the literature, namely; food availability, cost and physical access to food, food consumption, and long-term stability (FAO, 2016b). 
The numerous facets of food security demonstrate that the idea of hunger is complicated and multifaceted, because the issue is country's food sustainability, which refers to a country's ability to manufacture or purchase adequate food throughout the year to reach its demands both subsistent and commercially  (Titus & Adetokunbo, 2007). On a different level, the issue of malnutrition is of greater importance such that the World Health Organization (WHO) and Food and Agricultural Organization (FAO) have established nutrient requirements for each member of the household. Furthermore, the basic required number of 2500 calories have indeed been established, which, if it is not reached, leads in malnutrition. While small children and women are the most vulnerable to hunger, everyone has the access to appropriate nourishment and food.
A number of micro-level food security indicators have been established in the literature namely;  Per capita food consumption (including calorie, protein, and fat intakes), per capita food expenditure, dietary diversity score/food consumption score, are just a few of the indicators (Ogundari, 2017). The lack of a comprehensive measure of food availability constrain the scope of global surveillance of  food security strategies that may be derived from present research, even though household is viewed as vital part of the nutritional scheme which is a good beginning place for food security analysis (FAO, 2016b). For example, one school of thought holds that Nigeria produces enough food domestically and as such, the demand for food security stems from inefficient preservation, advertising, and transportation mechanisms, that substantially reduces market supplies of food. This school of thought believes the overall output is sufficient, and as such the observed nutrition complications arise due to ineffective financial allocation on readily obtainable meals, which is founded in unbalanced income and wealth allocation (Titus & Adetokunbo, 2007). 
Due to foregoing problem, resilience has been a major object of discussion in recent times, it has however been studied by different scholars, institutions, and disciplines. One of the most important features of the resilience strategy is the capacity to recognize how climatic change, economic considerations, and social conditions have impacted and exposed vast populations to hunger.
Household resilience to food security is referred to as the tendency to tolerate or recuperate after frequent food crises at the household level. Furthermore, household resilience to food insecurity with respect to the household members implies that having access to sufficient, hygienic and healthy meals at all times (Fall, 2018). The preceding definition emphasizes the relevance of household resilience as the capacity to react to either acute bad events (shocks) or longer-term detrimental patterns (stressors).
Therefore,  (Constas, Frankenberger, & Hoddinott, 2014) describe resilience as an adaptive trait which ensures that strong stressors and shocks have no long-term harmful impact on development. A system's ability to overcome hardship while keeping its identity and adaptability is also referred to as resilience. (Bilir, et al., 2014). For instance, the strength of a household lies in its ability to decrease risk and which includes preserving or strengthening its physical, social-economic and environmental systems. A shock is an occurrence that disrupts the regular operations or activities of socioeconomic agents. Livelihood shocks poses survival constraints to members of the household thereby jeopardizing its food security potentials. As a result of these activities, resilience has evolved like a feasible paradigm for developing the ability to withstand subsequent disasters and pressures (Frankenberger & Nelson, 2013). Rural households operate in a climate that is full of risks, disruptions and uncertainties all of which have an impact on well-being.
[bookmark: _Toc101787189][bookmark: _Toc113272405]Statement of the Problem
Sub-Saharan Africa is perhaps most prone to poor nutrition, with Nigeria being a dietary deficient nation (McGuire & FAO, 2015). Despite the increasing importance of food security throughout time, numerous elements remain unexplored (Santeramo, 2015). Consequently, the issue of Food insecurity has become so widespread that it is posing a threat to the country's economic development in terms of hunger and starvation. In attempting to address this monumental challenge, the current status of Nigeria Household has to first of all be critically evaluated with its impending constraints and associated bottlenecks. The problem of food insecurity persists in Nigeria because it affects every household, either directly or indirectly in-fact, the Boko Haram insurgency in northeastern Nigeria has resulted in increased displacement and food insecurity despite the fact that humanitarian access is increasing, most displaced households continue to rely on vulnerable host communities for basic requirements such as food. In the same manner, inadequate nutrition come at a significant cost to these families and the nation at large which then lead to increase susceptibility to infections and parasites, decreased strength for tasks demanding physical effort, lessened reward from training and educational opportunities.  In addition to this, many farmers have been unable to work in their fields due to looting and fear of attack, resulting in the loss of crops and productive assets, as well as a significant reduction in purchasing power (Ukpe, Nweze, & Arene, 2016). Similarly, a community which is well fed, robust, awake, and energetic promotes more effectively to economic development than one that is physiologically and cognitively impaired due to low nutrition and health. In 2012, Africa had the world's highest underweight child and infant/child death rate, with 60% occurring in Sub-Saharan African countries (Drammeh, Hamid, & Rohana, 2019a). 
As a result of this problem, a new organizational notion known as food insecurity resilience has lately evolved. It is seen as one of the primary answers to food insecurity since it measures a household's or society's ability to withstand the harmful consequences of external events (Constas & Barrett, 2013). On the other hand, if households are unable to recover from an inability to obtain the desired meal inadequate quantity due to different circumstances, it will continually result in food insecurity in the nation. These are the underlying problems of this research.  
[bookmark: _Toc101787190][bookmark: _Toc113272406]Justification for the study
Food insecurity may be linked to poor agricultural performance, resulting in food supply and affordability issues at community and regional levels (Ifeoma & Agwu, 2014). Furthermore, despite the increased interest of different researchers on this study, no has ever been reached on the idea of food security to resilience, or the suitable methodology to assess. Hence, the goal of this research is to determine the prevalence, depth, and severity of household food insecurity, and also to contribute to knowledge on how households can improve food production to reduce difficulties in accessing quality food. 
Similarly, it will also contribute to the development of valuable materials for policymakers, future academics, and others interested in learning more about food insecurity and how to address it.
[bookmark: _Toc101787191][bookmark: _Toc113272407]Research Questions
The following research questions were asked in this study, namely;
(1) What are the socio-economic characteristics of the respondents?
(2) What is the food security status of the rural households?
(3) What are the rural household resilience categories?
(4) What are the determinants of food security status among households?
[bookmark: _Toc113272408]Objectives of the study  
The main objective of the study is to determine household resilience and food insecurity in rural Nigeria. The specific objectives are to; 
1)  describe the socio-economic characteristics of the rural households;  
2) profile the rural households according to their food security status;
3) [bookmark: _Hlk78526422]profile the rural households according to their resilience categories; and
4) determine factors influencing households’ food security status.
[bookmark: _Toc101787193][bookmark: _Toc113272409]Operational Definitions of Terms 
Food Security: Food and Agriculture Organization (FAO) define food security as: when all individual, throughout all occasion have physical, social and economic exposure to appropriate, affordable and healthy food that meets their nutritional needs and nutritional desires for an improved lifestyle.
Food insecurity: It is households’ inability to access appropriate food due to lack of funds and other resources.
Household Resilience: Household resilience is described as a family’s ability to sustain a certain level of well-being (for example, food security) in the face of adversity. 








[bookmark: _Toc101787194][bookmark: _Toc103603343][bookmark: _Toc105404357][bookmark: _Toc105405249][bookmark: _Toc113272410]CHAPTER TWO
[bookmark: _Toc101787195][bookmark: _Toc103603344][bookmark: _Toc105404358][bookmark: _Toc105405250][bookmark: _Toc113272411]REVIEW OF LITERATURE
[bookmark: _Toc101787196][bookmark: _Toc113272412] Conceptual Framework
[bookmark: _Toc101787197][bookmark: _Toc113272413] The concept of Food Insecurity
The term "food security" was coined in the 1940s and is frequently utilized in the planning, implementation, as well as assessment of government and non-government initiatives. This term has previously been given broad meanings, however there has recently been a split in opinion over what food security actually entails. According to (Titus & Adetokunbo, 2007) Food security was described as everyone having sufficient food to maintain an healthier lifestyle at all times. Food insecurity has developed through time, influencing how it is evaluated and the potential solutions that follow, such as dealing with the lack of a tangible commodity, availability issues, and nutritional and physiological insecurity (Hendriks, 2015). As a result, there are four essential components to food security identified in the literature, namely; 
Food Availability: All individuals, at all times, must have physical, social, and economic access to sufficient and healthy food. Not only should food be available to households, but it should meet people's nutritional needs and preferences. Food availability refers to the amount of food that is physically attainable in a specific region or country. It is mostly determined by domestic manufacturing, inventory level, purchases, and net exchange in food items. Moreover, food security is determined by abundance of basic staples leading to the assumption that increasing food production will improve food security (Matemilola & Elegbede, 2017).
Food Access: This implies individual’s exposure to meals constantly, in terms of economic, social, and physical requirements. It is also the capacity of a household to secure decent supply on meals regularly through a combination of expenditures, barter, borrowings, food assistance, or donations. Generally, access to food comprises of its physical, economic and socio-cultural dynamics. The physical aspect to food explains household access to food base on logistics. An example is a situation in which food is generated in one country or region but consumed in another, with limited or no transportation between the two places and lack of adequate information. Economic accessibility to food describes making food available at the places where the people need them and when households have the financial means to purchase sufficient amounts of food regularly to meet their needs. The Socio-cultural dimension to food accessibility addresses the barriers or values and norms that can prevent household from accessing certain food commodities, even when they ae available and affordable and within the reach of household members  (Simon, 2012).
Food Utilization: Food Utilization denotes physical consumption of meal, pertaining to dietary patterns (Devereux, Béné, & Hoddinott, 2020). It is not enough for food to be readily available and accessible to households. In addition, it is necessary to ensure that people eat a diet that is "safe and nutritious."  Similarly, safe drinking water, hygiene, and health care are linked to food utilization. This dimension thus encompasses not only nutrition but also other aspects relating to the use, preservation, processing, and preparation of food items (Simon, 2012).
Nigeria's food insecurity situation is getting worse by the day due to a large disparity between national food supply and demand, Regrettably, the spike of banditry insurgence and conflicts in many parts of the country contribute to this effect. Bandits presently damage agricultural assets, infrastructure and also limit food supply with lack of access to food markets thus driving up prices of food. Consequently, the danger of food insecurity is increasing in Nigeria making the country to rely heavily on supplements supplies from neighbor where government policies pose a barrier to the importation of food commodities. Generally, food shortages with their attendant food price upsurge becomes imperative. 
Likewise, insecurity can drive conflict amid uncertain political systems, a burgeoning youth population, stalled industrial progress and growth (Brinkman & Hendrix, 2011). Food insecurity has subsequently been classified into two groups depending on length by food security specialists, these are; Chronic Food Insecurity: It is a reoccurring food insecurity that arises whenever households are unable to reach their fundamental food needs for an extended length of time. The most common causes of chronic food insecurity are long stretches of impoverishment, shortage of resources and insufficient access to essential or economic support (Afolabi, Ola, Babatunde, & Egbogu, 2018). On the contrary, Seasonal Food Security encompasses both long-term and short-term food insecurity. It's like undernourishment which is usually expected and maintain a set of predictable patterns.
[bookmark: _Toc101787198][bookmark: _Toc113272414]Food security indicators 
Per capita food expenditure (Foodexp) has traditionally been regarded as a food security indicator, it's a common criterion for evaluating how accessible food is, although higher shares of consumption  proportions are only important indications of micro food insecurity risk (Ogundari, 2017). However, Food expenditure does not indicate the nutritional quantity consumed by households; rather, it reflects the extent to which household’s finances influence the amount of food consumed. 
(Titus & Adetokunbo, 2007) utilizes the measured average per person spending as a criterion, defining a household as food secure (or food insecure) if the measured per capita food consumption spending surpasses (or falls below) the limit. Dietary intake, dietary diversification appears to have a significantly positive link with household resilience, according to available evidence.  
(Ciani & Romano, 2014) established a link between the rate of expenditure increase and resilience. They suggested that households with preliminary resilience had better long-term food security when faced with adversity. (Lokosang, Ramroop, & Zewotir, 2014) examined how resilience influences per capita food consumption and discovered a significant connection among household resilience and per meal intake in South Sudan following the creation of resilience profiles for different places and populations. (Alfani, Dabalen, Fisker, & Molini, 2015) in their study found out that household consumption is higher and more-steady in resilient households than in non-resilient and chronically poor households.
[bookmark: _Toc101787199][bookmark: _Toc113272415]  Resilience: Concept and History
The term  “resilience” is thought to have emerged in ecology as a metric of a platform flexibility to withstand perturbation while maintaining the same interactions with state variables (Pisano, 2012). In ecology, resilience is the capability of a machine to take a certain amount of disruption before transitioning to a different state. The focus of resilience philosophy is on how organization evolve and adapt despite disruption. In keeping with this stance on where resilience originated from,  (Folke, 2006) maintained that the origin of resilience was born out of the activities of interconnected communities such as predators, and their behavioral reaction concerning ecosystem principles in the 1900s. To analyze resilience, panel data are often used, although  panel data adds an intertemporal dimension to research, but they are costly to obtain and limited, particularly in emerging nations (d’Errico, Garbero, & Constas, 2016). 
Two types of shock have been identified and are often discussed in literature; they are idiosyncratic shocks (Food crises) (e.g., diseases\illness or death that affects individual or household, consuming nothing for the entire day) and covariate shocks that relates to Agricultural stress index (e.g. climate change) (Ansah, Gardebroek, & Ihle, 2019). Climate change-related shocks include those with quick occurrence (e.g. Floods, disease outbreaks and rises in the price of food) and those with longer effects (e.g. Droughts, consumer prices fluctuation and ecological pollution). All these are predicted to cause growing implications on household livelihoods, both in respect to prevalence, and magnitude, with potentially substantial consequences for their vulnerability levels (Béné, Wood, Newsham, & Davies, 2012).
  Short-term disruptions are harmful not just because of their negative impacts but mostly because of their lengthy implications. As a result of today’s challenges, such as outbreaks, environmental degradation, and natural resources depletion worsen in the future, will result to hunger and starvation. Children from highly adaptable families are more prone to be well-fed and knowledgeable, and as adults, will be able to recover quickly from shocks (Hoddinott, 2014). Given the substantial body of evidence suggesting that not only can shock and stressors have immediate consequences on households, but this approach is also essential in the context of tackling food insecurity. Existing research frequently use a variety of food security and resilience indicators,  d’Errico, Garbero and Constas (2016) discovered that individuals cope with shocks in a variety of ways, thus created a breakdown of numerous definitions: (1) “Resilience is a capability that may be foreseen, justified, or produced using a combination of circumstances” and (2) Resilience can be described as a capacity that predicts well-being once it has been formed as a variable.
As a result of the definitions adopted by (d’Errico, Garbero, & Constas, 2016), resilience is examined as an index of food security. Hence, a collection of indicators related to food security are used to assess resilience, since they frequently do not account for resilience dynamics or shocks neither do, they distinguish resilience and food security. This research generally reveals that households with greater resilience ratings had quality food, implying that government interventions could directly improve food security, hence enhancing resilience. According to these research, the purpose of policy is to provide appropriate strategies that assist susceptible households in managing shocks, so that food security does not deteriorate to dangerous state (Ansah, Gardebroek, & Ihle, 2019). 
However, (Hoddinott, 2014) discovered that resilience is typically an engineering concept with relevant applications at some levels of aggregations which include; individuals, households, communities, organizations, and systems. A number of conceivable approaches to household well-being amidst emergencies must therefore be captured in a conceptual framework for resilience evaluation following the approach laid down within the RIMA-II framework which has been widely adopted.
[bookmark: _Toc101787200][bookmark: _Toc113272416]Historical evolution of the concept of resilience from Household food security perspective
Given the characteristics of resilience, describing and conceiving it in terms of household food security has been mostly challenging as observed by previous authors. For instance,  (Alinovi, Mane, & Romano, Measuring Household resilience to food insecurity: application to Palestinian households., 2010) in their study had developed a conceptual framework for linking household resilience to food security, with underpinning ideas for the relationship that are similar to the sustainable livelihood approach developed by Chamber and Conway (1922). Later on, the conceptual work done by (Alinovi, D’errico, Mane, & Romano, 2009). The four pillars of resilience as mentioned by RIMA framework are Access to Basic Service (ABS), Assets (AST), Social Safety Nets (SSN) and Adaptive capacity.
Assets (AST), particularly Adaptive Capacity (AC), are intertwined with Resilience Capacity, and play a critical role in a typical household capacity to absorb, adapt to, as well as recover from disasters. Based on this, Households with more assets, income and opportunities can be seen to be resilient and susceptible of managing challenges with higher crises. 
The shortcomings of the framework include the inability to separate resilience from food availability due to combining of two parameters, with the inability to examine shocks separately because they are included in the model (Ansah, Gardebroek, & Ihle, 2019).  
(Frankenberger, et al., 2012) developed a theoretical foundation for resilience analysis that incorporates elements from wellbeing strategy, disaster prevention, and mitigation adaptation literature. The context, aggregate level, exposure, sensitivity, vulnerability routes adaptive capacity as well as household livelihood consequences are all considered in this approach. Ex-ante readiness and avoidance, as well as ex-post reaction and restoration strategies, are used to connect resilience pathways to food security. Hence, the study found that food security is a separate independent factor from resilience. (Vaitla, Tesfay, Rounseville, & Maxwell, 2012) examined resilience being related to food security based on Lifecyle transition paradigm, it connects income to household assets, as well as numerous activities and initiatives. The study posits that households earn money by utilizing their assets and combining them with their activities. The framework tries to analyze the distribution of money generated in the household which is divided among consumption, savings and investments. This further explains that a household can save, accumulate greater assets, and income, ensuring that shocks do not jeopardize food security (adequate food consumption). When a Household experiences shock, a variety of coping strategies will be employed such as expenditure leveling, asset smoothing and implementation of new source of income (FAO, 2016a).
According to food security related study, shocks must be an intrinsic element of the resilience framework, but they must also be seen as a threat to both survival and recovery capabilities. The historical views provided above, therefore, reveal a shift in how food security and adaptability are seen.
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Figure 1: RIMA- II Resilience conceptual framework.
Source: A revised version of a conceptual framework that links shocks, resilience capacity, susceptibility and food (in)security effects (Ansah, Gardebroek, & Ihle, 2019). 
[bookmark: _Toc101787201][bookmark: _Toc113272417][bookmark: _Hlk79675329]Theoretical Framework 
[bookmark: _Toc101787202][bookmark: _Toc113272418]Neo-Malthusian theory
Population growth, food insecurity and productivity are long-term issues in many parts of the world. As a result, employing Neo Malthusian theory is an important addition to furthering analysis on national nutrition stability concerns, notably in the context of Nigeria, whereby demographic expansion, insurgency and rising groceries along with other hurdles have made food security consistency a struggle (Aliyu, Ozdeser, Çavuşoğlu, & Usman, 2021). 
The Neo-Malthusian theory was built on the classical hypothesis that population expansion will outpace agricultural output, as a result, the society will be unable to address the problem of hunger. In this context, Neo Malthusian pessimism about agricultural production is based on the belief that society's ability to create subsistence for its population is limited. Subsequently, the most immediate threat to food security is scarcity of food, which is exacerbated by problems with access and usage of food items. Thus, food availability is critical for resource conservation, as well as for maintaining sustainable food production and economic development (Scanlan, 2001). As countries shift from agrarian to industrial civilizations, they must confront urbanization, population change, and the environmental pressures that these bring as food security can only be maintained on this front if efforts are made to create a system that can meet the requirements of human populace without harming future generational needs  (Harper, 1996) and (Scanlan, 2001). As a result, humanity must strike a balance between their consuming habits and the earth's capacity to supply those requirements without causing irreversible environmental damage. Agricultural techniques must employ cautious soil nutrient preservation, soil reduction and natural resource conservation techniques while producing sufficient production to meet demand. Furthermore, technological advancements and infrastructure development must be modified to address the problems of expanding populations and decreasing resources.
[bookmark: _Toc101787203][bookmark: _Toc113272419]Empirical Review of resilience and food insecurity linkage
 (Alinovi, D’errico, Mane, & Romano, 2009) have been the pioneers to describe as well as quantify household resilience to food security. They developed a framework that described the household as the smallest decision-making unit where decisions are taken, using resilience index as latent variables. They carried out the estimation with an observable-based two explanatory examination factors, rather than measuring shocks directly, they employed the use of proxies as the index of coping mechanism.
Study of (Frankenberger, 2015) assessed community resilience using a methodology designed for high-risk communities exposed with a vast scope of disruptions, all of which were aggregated with a principal component analysis to unravel the drivers of household resilience capacity. 
(Cissé & Barrett, 2018) in their own study devised a moments-based method for estimating stochastic and potentially nonlinear wellbeing dynamics. Another essential aspect of this study is the development of a degradable adaptability measure which utilizes Foster, Greer, and Thorbecke (FGT) which allows for comparisons of resilience across different subpopulations of interest. This is the first and only research to establish an empirical technique that is in accordance with a charging conceptual perspective, their findings show the method's utility in targeting resilience-building initiatives.
 (Smith & Frankenberger, 2018) examined resilience in northern Bangladesh, using a latent variable model to analyze resilience in a holistic approach to determine the drivers of resilience, taking into account the concept of resilience itself and its capabilities.
[bookmark: _Toc101787204]The study of (Serfillippi & Ramnath, 2018) made an overview of the application of the knowledge of resilience as solving the problem of humanity generally. Their study demonstrates that some new methods and associated conceptual frameworks are being developed. They close the ‘measurement gap' by linking each resilience concept from its own list of criteria and producing a set of measures with literature review organized using SMART criteria. 
[bookmark: _Toc113272420]Review of Methodological Approaches to resilience and food Insecurity Measurements. 
[bookmark: _Toc101787205][bookmark: _Toc113272421]2.8.1 Food security Index Estimation 
The food security Index Model as stated by (Omotayo, et al., 2021) entails taking the households' monthly food consumption expenditures and establishing the food security line as 2/3 of the mean per capital monthly food expenditure of all households. It is primarily utilized to calculate the food security index (Fi), which in turn determines the farmers’ level of food security. This approach eliminates the challenge of acquiring farmers' real total income, which farmers don't always want to offer.
In accordance with the estimating method of (Arene & Anyaeji, 2010), households were classed as either food secure or food insecure based on their monthly food expenditures in order to conceptualize and characterize them using the following expression:
[bookmark: _Hlk90219876]Fi = 	 
[bookmark: _Hlk79655219]Where Fi = Food security index 
 Fi ≥ 1 = Implies Household is Food secured;
Fi ≤ 1 = Implies Household is Food Insecured. 
A household that is food secured has monthly food expenses that are at least twice as high as the average per-person spending in the country, while a household whose monthly food expenditure is less than two-thirds of an average per-person spending is food insecure. 
2.8.2 [bookmark: _Hlk79672144][bookmark: _Toc113272422] Resilience Index Measurement
Resilience can be measured which could be by direct or indirect approach. The direct measure can also be referred to as a Descriptive measure whose main purpose involves identifying households with low capacity to resist shock and thus function as a descriptive tool using Resilience structure matrix (RSM) and Resilience capacity Index (RCI). Furthermore, both the resilience capacity and the resilience structure can be described using a direct measure approach. Resilience Capacity Index serves as a helpful baseline and policy analysis tool for informing, targeting and managing household. It also serves as a good foundation for both government, civil society funding and policy decision. Consequently, it aids in the identification of susceptible households and the segregation of the specific areas of adaptive deficiency that are causing the exposure to increase. (FAO, 2016a).
[bookmark: _Hlk79672248]An approach was developed by FAO called Resilience Index Measurement Analysis (RIMA) approach (d'Errico & Giuseppe, 2016); (FAO, 2016a). FAO progressed and include some other variables which created a balanced equation model for examining resilience index. 
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Figure 2: The resilience path diagram
Few studies have been published that attempt to operationalize resilience from the standpoint of food security, and these studies employ a range of techniques that assess resilience and its features.  Resilience, according to their theoretical framework is a multifaceted variable made with six main components. Furthermore, they propose employing multivariate methodologies to quantify these latent variables, which they evaluated using data from a Palestinian public opinion survey. 
(Alinovi, D’errico, Mane, & Romano, 2009) analyze Kenya Integrated Household Budget with resilience index generated from eight variables using a combination of multivariate techniques. Using the methodology employed in these two researches, they concluded by proposing Factor Analysis and structural equation modeling as ways to quantify these latent variables and resilience.
A few more studies provide distinct techniques for evaluating resilience mostly in areas of nutritional security. (Vaitla, Tesfay, Rounseville, & Maxwell, 2012) accessed adaptability from variations in the results of food security over two successive seasons (The hunger and post-harvest season). Because resilience was not considered as a capacity, the empirical technique employed suffers the problem of not truly evaluating resilience but rather food security. (Alfani, Dabalen, Fisker, & Molini, 2015) then presented a somewhat different analytical approach for food security and resilience. The authors build their concept on a hypothetical approach and draw inspirations from the literature on performance appraisal to drive their framework for spending and earnings leveling. In their framework, they were able to use this method to classify individuals in the provided questionnaire survey as adaptable, permanently impoverished, or non-resilient.
2.9 [bookmark: _Toc101787207][bookmark: _Toc113272423]Household resilience pillars
The aptitude of a household to respond to various situation is determined by all resources, revenue operations, welfare programs, implicit and explicit social programs, policy structures, and resistance capacity available to that household to make a living  (FAO, 2016b) and (Alinovi, D’errico, Mane, & Romano, 2009). 
 The Fundamental pillars of resilience are:
· Access to Basic or Public Service (ABS)
· [bookmark: _Hlk76738836]Assets (AST);
· Social Safety Nets (SSN);
· Adaptive Capacity (AC).
2.9.2 [bookmark: _Toc113272424]Access to Basic or Public Service (ABS)
This signifies the fundamental aspect of resilience; possessing convenience to essential amenities such as markets close by, daily water, energy supplies, healthcare, and educational facilities. This is essential for three purposes; access to both market and non-market facilities and provision of public services which aids ability to generate earnings via assets, a crucial aspect of resilience and its controlled by these entities (FAO, 2016b). The ssecond reason is that access to basic service plays an important role in establishing how vulnerable households and communities are to risk which can be linked to dirty water supplies, inadequate waste disposal service and environmental risk. Third, the state-civil society interaction plays a crucial role for transformation. Ineffective shock responses occur from governmental institutions that are more inclined to disregard the provision of basic services like healthcare, housing, and sanitation. 
2.9.3 [bookmark: _Toc101787209][bookmark: _Toc113272425]Assets (AST)
Income is among the simplest fundamental (and frequently used) indicators of economic standards. It refers to revenue earned or received by households that can either be spent or saved, hence, a household can buy assets or values with their earnings. Income becomes the beginning point for dealing with shocks because an increased salary can result in larger resources, and can be helpful throughout the post-disruption recovery stage. Considering how households respond to shocks, it is important to consider not only income but also the function of assets. Household assets include; Residential buildings for household use, property indicator (such as cars, Telephone), animal index and Agrarian revenue indicator (e.g. agricultural equipment and agricultural tools) (d'Errico & Giuseppe, 2016).
2.9.4 [bookmark: _Toc101787210][bookmark: _Toc113272426]Social Safety Nets (SSN)
In many developing nations, availability of remittances either in monetary terms or in service is a critical factor in minimizing hunger, public with private transfers account for a significant number of the annual income of disadvantaged households, giving them vital money to complement their income. 
The formal transfer is easily observed while the informal flows through unrecorded channels are not easily captured considering it encompass a variety of exchanges that don’t follow established protocols (FAO, 2016a). When a household experiences shock, transfers, along with revenues are typically triggered as a first line of defense.
2.9.5 [bookmark: _Toc101787211][bookmark: _Toc113272427] Adaptive Capacity (AC)
[bookmark: _Hlk76804117]The term “Adaptive capacity” describes a household’s power to create alternative means of survival and adapt to a new environment. The new means of survival may include having streams of income which will help counter the effect of shock in a household (d'Errico & Giuseppe, 2016). This includes crop diversification, income diversification, participation index, and education.
2.10 [bookmark: _Toc101787212][bookmark: _Toc113272428] Aggregation procedures for the household resilience attributes (pillars)
2.10.2 [bookmark: _Toc101787213][bookmark: _Toc113272429] Factor Analysis
In many studies, factor analysis was used to combine related factors into “aggregate” components in order to create indicators of household resilience and community capital. Factor analysis aid finding trends in the responses across many queries. This strategy aims to condense the enormous set of possibilities into a narrower set of fundamental parameters by establishing a gauge, or components such as resilience variables and social capital.  
When creating weights with factor analysis, these are the four key processes: (1) deciding on parameters; (2) identifying an initial set of variables; (3) obtaining a finalized subset of variables by “rotation”; and (4) utilizing this additional analysis and creating scales depending on the results from step 3.   
Before choosing a variable to be examined, it is essential to effectively presume that correlation among the parameters may be causal. Consequently, the parameters which will be evaluated should also exhibit a minimum acceptable correlation among most of the relevant parameters that will be used. 
There seem to be various methods for determining if a group of parameters in a correlation matrix is appropriate for analysis, in such evaluation, Kaiser-Meyer-Olkin (KMO) statistics were applied which was between 0 and 1. Kaiser Meyer Olkin is suitable for evaluation if it is above 0.7.
To derive parameters, two choices are required. First, a choice must be taken as to which of several techniques for generating the components should be used (Kim & Mueller, 1978). Second, a choice will be taken regarding the number of elements to be extracted, so that it is clear which parameters go with the components as well as to make the factors easier to read. We have several techniques for rotating parameters such as varimax, equa-max, and quart-max among others  (Kim & Mueller, 1978). One of the greatest utilized techniques is the varimax method which aims to decrease the quantity of parameters with a higher density on a component and the factors’ capacity to be interpreted is improved by this rotation (Utomo, 1997).  The varimax approach, which reduces all parameters with the quarmax method that lowers the parameters are combined to create the equamax method. 
To determine which factor account for the disparity, communality is tested. The scale for communality is 0 to 1. The set of chosen components which best explains the variance for that parameter has to have a larger amount, while low communality indicates that the chosen factors do not adequately account for the variance for that parameters. Generally speaking, dropping parameters with low communalities are preferable. A reliable scale is said to be used when individuals on two distinct instances arrive at the same scale score.
 
[bookmark: _Toc101787214][bookmark: _Toc103603363][bookmark: _Toc105405269][bookmark: _Toc113272430][bookmark: _Hlk92464794]CHAPTER THREE
[bookmark: _Toc101787215][bookmark: _Toc103603364][bookmark: _Toc105405270][bookmark: _Toc113272431]METHODOLOGY
3 [bookmark: _Toc101787216][bookmark: _Toc113272432]The Study Area
[image: ]
Figure 3: Map of Nigeria
The study took place in Nigeria. Nigeria, a nation in West Africa which shares borders with Benin to the west, Cameroon to the east, Niger to the north and chad to the northeast. Comprising of about 211 million residents, and a land area of 923,769 square kilometer, it consists of 36states in addition to Abuja, the country’s federal capital.  Nigeria is situated in the tropics, with a humid and wet environment throughout the year. Nigeria is influenced by four distinct climate zones, which are arranged in a descending order from south to north (National Bureau of Statistics, 2021).  
3.2 [bookmark: _Toc101787217][bookmark: _Toc113272433]Method of Data collection  
Nigeria Living Standards Survey (NLSS) for 2018/2019 data was used in this study. The Nigeria Living Standard Survey is a massive data set that includes 22,000 households from 36 Nigerian states and the Federal Capital Territory. Among the details included in the data was sector which comprises of either the households were rural or urban households. The data was further subjected to only rural households because this study covers only rural households and they were 15,305 households.
0. [bookmark: _Toc101787218][bookmark: _Toc113272434]The Data Description
[bookmark: _Hlk100425714]Nigeria Living Standards Survey (NLSS) for 2018/2019 data was used in this research. NLSS 2018/2019 is a thorough varied collection of socioeconomic and population data pertinent to fundamental needs and circumstances that families encounter on a daily basis.
The survey is divided into three sections; Household, Individuals, and Communities. This research drew out data from the three-section but focus mainly on the household data set which comprises Population data, skills training, nutrition, employment, spending on food and non-food items, non-agricultural earnings, social welfare, living standards, property, digital infrastructure, agriculture and average earnings (National Bureau of Statistics, 2021). 2009/2010 household NLSS data were analyzed before creating the sample for the 2018/19 NLSS to ascertain relevant population characteristics (variance, design effect, etc). The research instrument for 2018/2019 NLSS was the NBS prepared nationwide standard set, also known as the NISH2 (Nigeria Integrated Survey of Households 2). In the areas chosen for the 2018/19 NLSS, a new listing of households was done, upon the screening, ten of the families were picked at random to be interviewed.
This systematic sampling assisted in ensuring all chosen households remained evenly dispersed throughout the areas, limiting the possibility of clustering within an area.
3.4 [bookmark: _Toc101787219][bookmark: _Toc113272435] Data Analytical Techniques
The accompanying methods for data analysis were employed in order to establish the study’s objectives: Descriptive statistics, Food Security Index, Resilience Index Measurement Analysis (RIMA) and Probit Regression Model Analysis. Furthermore, Stata and SPSS Software packages were used for the analysis.
3.4.1 [bookmark: _Toc101787220][bookmark: _Toc113272436]Socio-economic characteristics of the rural households (Objective 1)
To have a thorough knowledge of the rural households, a descriptive analysis was conducted using descriptive statistics such as mean, standard deviation and percentages on a table. 
3.4.2 [bookmark: _Hlk79655266][bookmark: _Hlk93308171][bookmark: _Toc101787221][bookmark: _Toc113272437] Profiling of households by food security status (Objective 2) 
[bookmark: _Hlk79655334]Generating the Food Security Index (Fi) in accordance to the stated technique of  (Omotayo, et al., 2021) where households were classified into food secure and food insecure using monthly food consumption expenditure (FCE) to define as well as categorize households based on their level of food security. The food security line for the households was established as the two-third (2/3) of the mean total food expenditure of all households. The approach employed in this study helps to overcome the difficulty of obtaining real total money earned by farmers, which households may never choose to disclose. 
The food security index (Fi) value is obtained using:
[bookmark: _Hlk79655384]Fi = 	                                                             (1)
Where Fi = Food insecurity index 
Fi ≥ 1 = Implies Household is Food secured;
Fi ≤ 1 = Implies Household is Food Insecure. 

A household is considered to be food secure if its per-person monthly food expenditure is exactly equal to, or exceeds, two-thirds of the mean per-person food expenditure. Consequently, a household that experiences food insecurity is one in which the average monthly per capita food expenditure is less than two-thirds of that amount. 
The frequency obtained was used to calculate the proportion of households in the research region that had access to enough food. The fraction of families which are either food secure or food insecure was therefore determined utilizing food security headcount ratio (H) as follows; 
Headcount Index (H) = 
Where M= Households with access to food (food security) or households without access to food (Food Insecurity)
	N= The number of sampled households. 
3.4.3 [bookmark: _Hlk93308299][bookmark: _Toc101787222][bookmark: _Toc113272438][bookmark: _Toc93307787][bookmark: _Hlk79655430]Classification of household resilience by categories (Objective 3)
This was achieved using the Resilience Index Measurement Analysis (RIMA) methodology provided by FAO. 
Attribute-specific resilience capacity indices generated were classified into five quintiles:   “very weak” (the household scores from 0 to the 20th percentile); “weak” (the household scores from the 21st to the 40th percentile), ‘moderate’ (the household scores above 41 to the 60th percentile); “strong” (the household scores above 61st to the 80th percentile; and “very strong” (household scoring from the 81st  percentile and above). A resilience profile was thus constructed for the rural households through comparing assessed resilience levels against different socio-economic (e.g. male/female-headed households, etc); regional (e.g. across state/geo-political zones).  In addition, the aspects of attributes in which the households’ resilient capacity is relatively intensified was identified by this resilience profile (FAO, 2016a).  	         
3.4.4 [bookmark: _Toc93307789][bookmark: _Toc101787223][bookmark: _Toc113272439][bookmark: _Hlk79656152]Determinants of households’ food insecurity status (Objective 4)
[bookmark: _Hlk79656223]To identify the variables affecting the households’ food insecurity status, A probit regression model was utilized. The Probit Regression specification is appropriate for models with a binary endogenous variable, including the households with food insecurity and those with food security in this case. Where households without enough food are represented by 1 and those with enough food are represented by 0.  

Probit regression model specified assumed the following form: 
										(5)					                                                      
where:
[bookmark: _Hlk79656178]                                     		                      	                   (6)      
[bookmark: _Hlk79656346][bookmark: _Hlk94011109][bookmark: _Hlk79656406]where is an unobservable latent variable for the probability of the ith household falling in the condition of being food insecure; are socio-economic variables that has impact on Yi;   is a normally distributed cumulative density function (CDI) ; and  is the error term. 
The explanatory variables  are:
X1= Age of the Household head (years)
X2= Sex of household head (1= female; 0 otherwise)
X3= Marital status of the household head (1= married person; and 0 otherwise)
X4= Household size (Number)
[bookmark: _Hlk89334464]X5 = Monthly Income (#)
X6 = Formal Education (1 for literate; and 0 otherwise)
X7 = Dependency ratio of household (ratio of non-working members to total household size)
X8 = Nativity of household head (1 = native to residential area; 0 otherwise)
X9 = Amount of remittance received (#).










[bookmark: _Toc101787224][bookmark: _Toc103603373][bookmark: _Toc105405279][bookmark: _Toc113272440][bookmark: _Hlk101777776]CHAPTER FOUR
[bookmark: _Toc101787225][bookmark: _Toc103603374][bookmark: _Toc105405280][bookmark: _Toc113272441]RESULTS AND DISCUSSION
[bookmark: _Toc101787226][bookmark: _Toc113272442][bookmark: _Toc101787227]4.1 Socio-economic characteristics of the respondents in the study area.
This section provides a summary statistic of respondents in the study area. 
[bookmark: _Toc101787228][bookmark: _Toc113272443][bookmark: _Toc101787229]4.1.1 Distribution of respondents by age  
The result in Table 1 shows the average age of household heads as 49years indicating that they were mostly in their economically active years. This indicates that the farmers are capable of growing large-scale farms to boost food production compared to the aged and weaker household heads. This result agrees with  (Abu & Soom, 2016), which reported that the majority of household heads in rural households are within their active age and highly productive. 
Table 1: Distribution of respondents by age 
 Age (Years) 					Frequency 		Percentage			
				 				 
Less than / equal to 30			2,212 			14.45
31-50						7,003			45.76
51-70						4,654			30.41
71and above 					1,436			9.38
Total 						15,305			100.00
Mean (Standard deviation) 			49.31 (15.8)
[bookmark: _Hlk94014838]Source: Author’s computation from 2018/19 NLSS Data, 2022
[bookmark: _Toc101787230][bookmark: _Toc113272444][bookmark: _Hlk93403195]4.1.2 Distribution of respondents by sex 
Majority (83.81%) of the household heads in the rural households are males while 16.19% of them are females, as shown in table 2. This indicates that most homes were headed by men, as is customary in African households. This result is in consonance with that of (Ifeoma & Agwu, 2014) who claimed that men had better accessibility over lands due to patriarchal ownership than women in Nigeria.
Table 2: Distribution of respondents by sex 
[bookmark: _Toc101787232][bookmark: _Toc103102250]Sex		          Frequency		Percentage			
[bookmark: _Toc101787233][bookmark: _Toc103102251]Male 			12,827			83.81			
[bookmark: _Toc101787234][bookmark: _Toc103102252]Female 		2,478			16.19			
Total 			15,305			100.00
 Source: Author’s computation from 2018/19 NLSS Data, 2022
[bookmark: _Toc101787235][bookmark: _Toc113272445]4.1.3 Distribution of respondents by Educational level 
[bookmark: _Hlk93397738]Table 3 revealed that the majority of household heads (75.3%) had formal education while only 25% did not. This finding is consistent with that of Abu & Soom (2016) who argued that a higher level of education of household heads enhances the ability for information utilization which will improve their understanding of new farm technologies, methods, and system that could increase food production and so enhance their current state of food security. 






Table 3: Distribution of respondents by Educational level
Educational level 		 	Frequency		Percentage
No formal Education 			3,779			 24.69			
Primary 				4,764			 31.13			
Secondary 				3,241			 21.18			
Tertiary 				3,521			 23.01			
Total 					15,305			100.00
Mean (Standard deviation) 		1.42(1.09)
Source: Author’s computation from 2018/2019 NLSS Data, 2022
4.1.4 [bookmark: _Toc113272446] Distribution of respondents by Marital Status
Results in Table 4 revealed that a higher proportion of household heads (76.91%) had been married, while only 4.56% are single. This implies that most of the respondents have families to cater for and are likely have risk averse attitude towards adopting a new technology, with attendant result of low productivity.






Table 4: Distribution of respondents by Martial status 
[bookmark: _Hlk93920683]Marital status 		Frequency 		Percentage 				
Single				698			4.56			
Married			11,771			76.91			
Divorced			754			4.93			
Widowed 			2,082			13.60	
Total 				15,305			100.00		
Source: Author’s computation from 2018/19 NLSS Data, 2022
4.1.5 [bookmark: _Toc113272447]Distribution of respondents by Household size
[bookmark: _Hlk93403752]The result in Table 5 reveals that large percentage of respondents in the study area, belongs a typical household size of six people. This suggests that the majority of the household head owned large households, that might act as a buffer in an event of labour shortages on the farm.
Table 5: Distribution of respondents by Household size 
Household size			Frequency 		Percentage		 	
		 				 
< 4					1,159			 7.54			
4-10					14,100			 92.14			
11-15	 				40			 0.26			
>15					3			 0.02			
Total 					15,305			100.00
Mean (Standard deviation)		6 (3)
Source: Author’s computation from 2018/19 NLSS Data, 2022
4.1.6 [bookmark: _Toc101787236][bookmark: _Toc113272448][bookmark: _Toc101787237]Distribution of respondents by Nativity 
Majority (71.23%) of respondents are native of the state in which they reside, which is likely to enhance their access to farmlands, thereby increasing their agricultural activities and productivity.
Table 6: Distribution of respondents by Nativity  
[bookmark: _Hlk93570147]Nativity			Frequency 		Percentage
Non-indigene			4,404			 28.77		
Indigene			10,901			 71.23			
Total 				15,305			100.00
Source: Author’s computation from 2018/19 NLSS Data, 2022
4.1.7 [bookmark: _Toc113272449][bookmark: _Hlk93920414]Distribution of respondents by Geopolitical region
The sampled respondents from the North-central is relatively lower with 18.75% as compared to the Northeast and Northwest with 20.10% and 21.82% respectively. Though North-central is largely appraised as the food basket region of the nation, the result shows that more farming households are available in the Northeast and Northwest zones but  higher productivity /output often recorded in the Northcentral zone may be as a result of other factors such as soil fertility, climate condition, and access to inputs. 





Table 7: Distribution of respondents by Geopolitical region 
Geopolitical region 		Frequency 		Percentage	
North Central 			2,869			 18.75		
North East 			3,077			 20.10
North West 			3,340			 21.82
South East 			2,290			 14.96
South South 			2,620			 17.12
South West 			1,109			 7.25
Total 				15,305			 100.00
Source: Author’s computation from 2018/19 NLSS Data, 2022
4.1.8 [bookmark: _Toc113272450]Distribution of respondents by Income
According to Table 8, a greater proportion of the households (96.34%) earned between ₦301,000 and ₦600,000 from agricultural activities and the mean annual income is less than ₦190,000. This translates to a lower monthly income, which is less than the minimum wage of ₦30,000. The low income realized is not unexpected and this may be due to the fact that farming activities among the households are subsistence. With reference to their annual income, households are prone to experience food insecurity. 




Table 8: Distribution of respondents by Annual Income
Income (₦)				Frequency 		Percentage 				
≤ ₦300,000				8			0.05
₦301,000 – ₦600,000			14,742			96.34			
₦601,000 – ₦900,000			505			3.30			
₦901,000 – ₦1,200,000			46			0.30
Above ₦1,200,000			3			0.03	
Total 					15,305			100.00		
Mean (Standard Deviation)		189,354.5 (149,965)
Source: Author’s computation from 2018/19 NLSS Data, 2022
4.2 [bookmark: _Toc113272451]Profiling of households by Food security status.
[bookmark: _Hlk106730467]Table 9 depicts overall food security profile of the rural households in Nigeria according to their per capita food expenditures. These observed characteristics demonstrates the variation in the food insecurity status of the households in the rural area. The overall food insecurity among all rural households was 0.39, which indicates that about 40% of the rural household were food insecured and by implication fell below the 2/3 mean per capita food expenditure of the households and are unable to get the minimum recommended calories for livelihood. 
 The remaining 60% of the rural households are food secured, this could be because farming is the primary occupation in rural areas, providing them access to owned-produced food crops and farm income to purchase those food components not grown, thus resulting in a rise in food intake. 
Poverty characteristics vary significantly among the socio-economic groups as presented in Table 9. Within the marital classes, we have little disparity concerning the household food insecurity incidence. Only 35% of households in this category are food secure, while the remaining 43% of unmarried households do not measure up to the recommended food requirements.  Furthermore, the non-literate households are food insecured which is remarkable when contrasted to homes with literacy. This could be as a consequence of non-literate household dependent on income obtained from farming activities to purchase food that are not grown by such households, and lack of appropriate flow of this income may result to sticking to eat just what is available which may not be sufficient enough to meet their minimum recommended food intake. This outcome is consistent with those of  (Otekunrin, Otekunrin, Sawicka, & Pszczółkowski, 2021) who reported that food insecurity exists among the non-literate households. Food insecurity also occur in all the geo-political zone with south-west being the least food-insecure zone. 
The depth of food insecurity was estimated to see how far rural households were from meeting up with the minimum requirements per day per adult equivalent. With respect to household food insecurity depth, there seems to be not many variations among the various geopolitical zones as households in the Northeast zone had about 12% shortfall in their daily calorie intake followed closely by households in the Northwest and South-south with 11% respectively. 
Generally, the calculated value for the food insecurity gap was found to be 13%. These results illustrate that if resources can be mobilized to satisfy 13% of each food-insecure household’s calorie requirement and distributed, food insecurity can possibly be eradicated. Severity was calculated and the outcome showed that the severity of food insecurity is 0.06% in the study area.
Table 9: Food insecurity profile of Rural households
								Food Insecurity Measure 
Socio-economic group Categories			Incidence 	Depth 		Severity
							(F0)		(F1)		(F2)
Geopolitical zone 	National 			0.390		0.128		0.059
North-central 			0.368		0.105		0.042
			North-East 			0.376		0.122		0.057
			North-West			0.365		0.111 		0.047
			South-East 			0.359 		0.105		0.043
			South-South 			0.380		0.111		0.047
			South-West 			0.328		0.083		0.030
 Sex 			Male-headed households 	0.395		0.128		0.057
			Female-headed households 	0.363		0.115		0.052
Marital status 		Married household 		0.345		0.103		0.045
			Other households 		0.433		0.156		0.075
Education	 	Formal education 		0.378		0.118		0.052
			In-formal education		0.396 		0.126		0.057 
Occupation		Agric households 		0.394		0.130		0.059
			Non-agric households 	0.370		0.112		0.048		
[bookmark: _Hlk94084584]Source: Author’s computation from 2018/19 NLSS Data, 2022
4.3 [bookmark: _Toc113272452]Classification of household resilience by categories 
The rural households were classified according to their resilience categories and the result is presented in Table 10.   
The result indicates that out of the 15,305 sampled households, 52.2 % are not resilience to food insecurity, implying that when exposed to shocks and pressure such as floods, unfavorable climatic conditions, etc such households do not have the ability to recover swiftly, hence are non-resilient to shocks. The major occupation of rural households’ is farming and Nigerian agriculture is heavily influenced by these environmental conditions which will in turn serve as constraints on agricultural output leaving rural households vulnerable with little or nothing to fall back on. 
The result further revealed that 7,314 out of 15,305, (47.8 %) of sampled rural households in the study area have strong ability to tolerate and recover from food insecurity (shock) although at different level of response. This study supports the generally held belief that a household’s capacity to manage food insecurity is determined by means and opportunities available for generating income, as well as its capacity to manage and recover from shock (Atara, Tolossa, & Denu, 2020). 
Table 10: Classification of household by resilience categories  
Percentile	classification 		Frequency 		percentage 
0-20th 		Very weak		3,695			24.12
21st-40th 	Weak			4,296			28.08
[bookmark: _Hlk98962057]41st -60th 	Moderate		3,660			23.92 
[bookmark: _Hlk98962070]61st-80th 	Strong			3,360			21.96 
[bookmark: _Hlk98962087]81 above 	Very strong 		294			1.92
Total 					15,305			100.00
Source: Author’s computation from 2018/19 NLSS Data, 2022
Cross-matching Socio-economic characteristics of respondents with their level of resilience.
4.3.1 [bookmark: _Toc113272453]Sex of Household head
Distribution of Household Resilience by Sex 
The result in Table 11 revealed that female-headed households are more resilient to food insecurity than male-headed households with 29.06% and 22.56% respectively. This may be because the female household heads engage in additional revenue occupations such as processing agricultural products, non-farm income, etc. This finding is consistent with that of  (Lascano Galarza, 2020) who reported that female-headed households have higher resilience to food insecurity than their male counterparts.










Table 11:  Household Resilience by sex
Sex		Percentile	Frequency 	percentage 
Female 	 Very weak	407		16.42
Weak		769		31.03
Moderate 	720		29.06
Strong 		559		22.56
 Very strong 	23		0.93
 		Total 		2,478		100.00	        
[bookmark: _Hlk97889189]Male 		very weak      3,283		25.60
Weak 		3,527		27.51
[bookmark: _Hlk98963236]Moderate 	2,940		22.93
Strong 		2,806		22.35
[bookmark: _Hlk98963280] 		Very strong 	271		2.11
 		Total		12,827		100.00	
Source: Author’s computation from 2018/19 NLSS Data, 2022.
4.3.2 [bookmark: _Toc113272454]Geopolitical Regions of Household Head.
Distribution of Household Resilience by Geopolitical regions 
The result summarized in Table 12 revealed that a large portion of the surveyed households in the south-south region (46%) were more resilient. This is may be attributed to the south-south being the home of Nigeria’s oil industry. Hence households in this region may use involvement in this as a means of livelihood. Although for other geopolitical regions, it is not surprisingly that they are not resilience to food insecurity, because these findings are representative of the country's recognized circumstances presently. This prevailing circumstance such as the Boko Haram Insurgencies uprising spread from the northern geopolitical region to other zones with ceaseless attacks, signaling the beginning of a rising humanitarian catastrophe marked with panic, dislocation, dysfunctional infrastructure such as medical services, educational institutions, with restricted access, particularly to rural households, will reduce their resilience levels and, thereby leading to food insecurity. This result is consistent with that of   (Dunn, 2018) that because of the Boko Haram insurgency, there was population displacement, which resulted in low harvest yield and, as a result, reduced food stock (availability, accessibility, and supply), leaving the rural households with little or nothing to fall back on.














Table 12a: Household Resilience by Northern Geopolitical zone 
Regions		Percentile 	Frequency 	Percentage    
[bookmark: _Hlk98963433]North Central 	 	Very weak	340		11.85
Weak		622		21.69
Moderate	799		27.86
[bookmark: _Hlk98963475]Strong		1,022		35.60		
 Very strong	86		3.00
			Total 		2,869		100.00	
North East 		Very weak	688		22.37
Weak		877		28.48
Moderate	768		24.97
Strong		675		21.94		
Very strong	69		2.24
			Total 		3,077		100.00	
North West 		Very weak	1,035		30.99
Weak	 	1,069		32.01
Moderate 	659		19.73
Strong	 	527		15.78		
 Very strong 	50		1.50
			Total 		3,340		100.00	
Source: Author’s computation from 2018/19 NLSS Data, 2022



Table 12b: Household Resilience by Southern Geopolitical zone 
Regions		Percentile 	Frequency 	Percentage    
South East 		very weak 	127		5.55
Weak 	 	432		18.86
Moderate 	683		29.83
Strong 		978		42.71		
 Very strong 	70		3.06
			Total 		2,290		100.00	
South South 		very weak 	104		3.97
Weak 	 	426		16.26
Moderate 	785		29.96
Strong 		1,199		45.76		
Very strong 	106		4.05
			Total 		2,620		100.00	
South West 		Very weak 	187		16.86
Weak	 	376		33.90
Moderate 	297		26.78
Strong	 	214		19.30		
Very strong 	35		3.16
			Total 		1,109		100.00	
Source: Author’s computation from 2018/19 NLSS Data, 2022
4.4 [bookmark: _Toc113272455]Determinants of household’s Food Insecurity. 
Table 13 displays the output of the Probit Regression Model of Determinants of Food insecurity. Three out of the nine variables analyzed significantly influence the food insecurity status of households in the study area. The significant variables are age, household size, and educational level. 
Age has a negative relationship with food security status of the rural households. An increase in the age of the household heads by 1 year decreases the probability of food insecurity.  This might not be unconnected with reduction in productivity on the farm as men and women households’ heads are aging.   This finding is in line with the observations of  (Drammeh, Hamid, & Rohana, 2019), and (Ndobo & Sekhampu, 2013) that families led by elderly people experienced more food insecurity than those headed by younger people.  
The household size coefficient is significant at P<0.01 and positive (0.059). This suggests that as a household’s size increases, food insecurity levels frequently climbs up as well. This is not unexpected as increase in household size without a proportionate rise on productivity and revenues will increase pressure on the existing income of the household head which will without doubt will have a detrimental impact on the food security status of such households. This finding is consistent with (Ndobo & Sekhampu, 2013) observation that household size is associated with the likelihood of having access to food. Furthermore, the result shows that, an increase in educational level will increase the probability of food insecurity by 31 percent. Majority of respondents had one level of education but nevertheless are still food insecured and this may be due to high rate of unemployment in the nation. Even with good educational level, respondents couldn’t secure good job, and without employment their will be lack of resources and capital to purchase food items. A better understanding of nutritional benefits may have a further positive impact as a result of improved salaries, which suggests more purchasing capacity to buy enough food for the household. 



	Table 13 Determinants of household’s food insecurity status 
Dependent Variable: Food Insecure 
	Independent Variable 
	Coefficient 
	S.E. 
	P-value 
	Odds ratio

	Cons
	-0.210
	0.056
	0.000
	

	Age
	-0.018***
	0.007
	0.009
	0.032

	Sex 
	0.037
	0.034
	0.277
	0.299

	Marital Status 
	0.103
	0.024
	0.670
	0.577

	Household size 
	0.059***
	0.034
	0.000
	0.026

	Monthly Income 
	-0.2.93e-09
	6.595e-08
	0.966
	-1.39e-07

	Educational level 
	0.310***
	0.042
	0.001
	0.011

	Dependency ratio 
	-0.125
	0.433
	0.772
	0.975

	Nativity 
	0.007
	0.231
	0.974
	0.046

	Amount of remittance received 
	4.99e-06
	3.38e-06
	0.140
	1.63e-06




	

	
	
	
	

	Prob > chi2     = 
	0.000
	
	 
	 

	Pseudo R2   = 
	0.0016
	 
	 
	 

	 Log Likelihood =
	-10246.712
	 
	 
	 

	           n      = 
	15,305
	 
	 
	 

	***significant at 1 per cent level. 

	Source: Author’s Computation using Probit Regression Analysis (STATA)


[bookmark: _Toc103603389][bookmark: _Toc105405295][bookmark: _Toc113272456]CHAPTER FIVE
[bookmark: _Toc103603390][bookmark: _Toc105405296][bookmark: _Toc113272457]SUMMARY, CONCLUSION AND RECOMMENDATIONS
[bookmark: _Hlk102470813]This study examined households’ resilience and food insecurity in rural Nigeria. To achieve these objectives, the study used secondary data obtained from the National Bureau of Statistics (NBS). Nigeria Living Standards Survey (NLSS) for 2018/2019 data contains the individual demographic characteristics, household composition, socio-economic variables, common infrastructure and geo-political zones. This chapter summarizes the findings of the study, draws the conclusion from the findings, and recommends policies aimed at reducing food insecurity among rural households.
5.1 [bookmark: _Toc113272458]Summary of Findings  
[bookmark: _Hlk102472469]The overall food security among all rural households was 0.39. which indicates that 40% of the rural household were food insecure. Concerning household food insecurity depth among the various geopolitical zones, the Northeast zone had about a 12% shortfall in their daily calorie intake followed closely by households in the Northwest and South-south with 11% respectively. The food insecurity gap was found to be 13%. Out of the 15,305 sampled households, 52.2 % are not resilience to food insecurity, implying that when exposed to shocks and pressure such as floods, unfavorable climatic conditions, such households do not have the ability to recover swiftly. Furthermore, female-headed households are more resilient to food insecurity than male-headed households. The Probit Regression Model of determinants of food insecurity revealed that a higher likelihood of food insecurity is determined by an increase in variables such as household size and education. However, an increase in Age decreases food security likelihood. 
5.2 [bookmark: _Toc113272459]Conclusion of the study
As a result of farming being the main form of employment in rural areas, the study findings indicate that 40% of rural households experience food insecurity whereas 60% of rural households are food secure.  The study revealed that Northeast zone had 12% shortage in their caloric intake likewise Northwest and south-south had 11% shortage. The study shows that food insecurity gap was 13% with the literate household being food insecure while the illiterate households are food secured. 
The study revealed that 52.2% of the sampled households are not resilient to food insecurity with female household heads being more resilient than their male counterparts. Consequently, as a result of the Boko Haram Insurgencies expanding from the northern geopolitical region to other zones, with ceaseless attacks, the study demonstrates that south-south is more resilient as compared to other zones. Finally, the study found that Age, household size, and education were the three main factors that determined whether a person experience food insecurity. 
5.3 [bookmark: _Toc113272460]Recommendations 
Based on the findings of this study, the following policy recommendations are suggested to enhance the food security of rural households. 
1. [bookmark: _Hlk106732953]Resilience policies should be developed: that recognize and respect the diverse needs of households by promoting empowerment and, as a result, develop resilience to food insecurity in the nation. 
2. [bookmark: _Hlk102473140]The age group has an impact on food security. Young people between the ages of 21 and 49 should be gainfully and productively engaged in Nigeria, thereby improving the country's food security situation.
3. This study revealed that the female household heads are more resilient than males mainly because of engagement in other income-generating activities. Therefore, men should cease having all their eggs in one basket by having more than one stream of income generating activities.  
4. Due to the uprising of Boko Haram Insurgencies, it has been observed that the attacks is spreading to the south region of Nigeria, therefore an end should be put to this insurgencies so as to increase food security in the nation. 














Appendix 1: Resilience pillars variables
	Resilience pillar/Variable
	Definition 
	Variable justification(s)
	Variable measurement 

	Access to Basic Services (ABS)
	Having Access to basic services such as Educations, health, daily water and electricity supply and nearby markets. 
	i). capacity for generating income from assets is constrained by lack of access to basic services
ii). establishes how vulnerable households are to risk (basic services/environmental.
	Dummies (1= household has access to basic service; 0 otherwise).
An index was generated using FA.  Higher index value indicates better dwelling condition.

	Household Asset (AST) 





Land 
Tropical Livestock Unit (TLU)
	Possession of household assets, e.g. residential buildings; wealth asset (e.g. non-agricultural equipment - cars, phone, etc); and agricultural asset (e.g. agricultural equipment and agricultural tools).



	Assets are a direct function of household (income) wealth.




Hectares of land owned
Weighted sum of the number of livestock owned by the household
	Dummies (1= household has specific asset; 0 otherwise).
Specific index (wealth asset index, animal index, and agricultural asset index) was generated using FA.
Higher index value indicates higher household richness.
Ha of land per capita
Addition of all livestock owned 

	Social Safety Nets (SSN) 
	Monthly transfer received per capital (private/public)
	Access to transfers (in cash or in-kind) is a poverty reduction factor; a significant source of poor households' annual income; providing valuable cash to supplement other income sources.
	Continuous variable (N) 

	Adaptive capacity (AC)


Education (Years)
Crop diversification
Income diversification Participation Index


	H/hold ability to adjust to a new environment and produce new means of survival. 
	
	


Continuous variable
Dummies (1= household has specific asset; 0 otherwise).
Specific index (diversification/participation) was generated using FA.

	Food security index (Fi)
	
	
	Dummy (1= household is food insecure; 0 otherwise)
(dichotomous variable)
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