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Farm Households’ Vulnerability and Resilience to Food Insecurity in the 

Face of Climate Variability: Evidence from North Shewa Zone, Amhara 

Region, Ethiopia  
 

ABSTRACT 

 

This study sets out to investigate the status of food insecurity, vulnerability and resilience 

among farm households and their determinants in North Shewa zone of Amhara region using 

cross-sectional data collected from 382 sample households. The outcome of food insecurity 

was estimated based on households’ calorie consumption. Logistic regression model was used 

to identify factors that influence food insecurity status of households. Accordingly, the results 

of the study show that majority (56.28%) of the sample households were food insecure. In 

addition, results revealed that age, literacy status, cultivated land, soil fertility, oxen owned 

and irrigation water were the major factors affecting (negatively) households’ food insecurity 

status. In contrast, sex, household size, distance to market and rainfall variability have 

increased the probability of being food insecure. Similarly, the vulnerability of households to 

food insecurity was estimated using vulnerability as expected poverty approach. The factors 

which influenced vulnerability to food insecurity were analysed using logistic regression 

model. Accordingly, the results of the study indicate that 56.28% and 59.95% of sample 

households suffered from current and future food insecurity, respectively. Considering both 

the current and future food insecurity, the study found that about 43.72% suffered from 

chronic food insecurity, 12.57% from transient food insecurity, and 16.23% suffered from 

transient food security. In addition, logistic regression model results revealed that extension 

service, early warning information, agricultural technology, and crop diversity were the major 

factors affecting (negatively) households’ vulnerability to food insecurity. On the other hand, 

sex, rainfall variability and drought have increased the probability of being vulnerable to food 

insecurity. Furthermore, households’ resilience status to food insecurity was estimated using a 

two-stage process. In the first stage, each latent variable used for resilience estimation was 

estimated directly from observable variables. In the second stage, the estimated values of the 

latent variables were used to estimate the resilience index for each household. Ordinary least 

squares model was used to identify factors that influence the status of households’ resilience 

to food insecurity. Accordingly, the results of the study indicate that 56.28% of the sample 

households were resilient to the current food insecurity and 53.72% of the sample households 

were non-resilient to the current food insecurity. When considering both the current food 

insecurity and non-resilience status, the study found that about 42.67% suffered from chronic 

food insecurity, 13.61% from transient food insecurity, and 10.73% suffered from transient 

food security. In addition, fertilizer, pesticide, veterinary service, cultivated land, livestock 

owned, early warning information, frequency of assistance, household dietary diversity score, 

and per capita income were the major factors affecting (positively) households resilience to 

food insecurity. On the other hand, dependency ratio, job lost and household food insecurity 

access scale have increased the probability of being non-resilient to food insecurity. 

Therefore, the findings of this study reveal the need for implementing appropriate policies and 

strategies that separately target and address the specific determinants of households food 

insecurity, vulnerability and resilience.   
 

Keywords: Household, Food Insecurity, Vulnerability, Resilience, North Shewa zone, Ethiopia. 
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1. INTRODUCTION 

 

1.1. Background of the Study 

 

A number of scholars argued that global land and sea temperatures are warming under the 

influence of greenhouse gases (IPCC, 2007a). Continuous increment of the gas emissions 

result in global warming that promote sea level rise, rapid breakup of ice sheets, changes in 

precipitation over land and other unexpected shocks (IPCC, 2014). Recently, worldwide 

drought increased in frequency, severity, and duration (Peterson et al., 2013). Extreme 

weather events like severe storms, floods, droughts and heat waves are becoming more 

frequent and intense recently (IPCC, 2014). Sushenjit and Emmanuel (2013) argued that 

climate change could increase the number of extreme temperature and rainfall inconsistencies, 

and hence climate variability showed an upward trend. Recent estimates indicated that 

unprecedented climate variability mostly occurs in the tropics and among low-income 

countries, where the projected climate elements continuously move outside the bounds of 

historical records (Mora et al., 2013). 

 

The climate variability affected range of sectors, where agriculture is the most sensitive to the 

problem (Cruz et al., 2007). Since agriculture in developing countries has due connection with 

the natural system, adverse effects of climate in general and climate variability in particular 

becomes the serious threat for developing countries’ agricultural production and the food 

systems (Arndt et al., 2012; Bekele et al., 2014; Brown, 2014). 

 

It is likely that climate variability worse water scarcity, increase heat load beyond ranges that 

inhibits crops to afford, removal of agricultural lands from the production system due to 

drought, volatility of temperature and resurgence of new or aggravated existing insect, pests 

and diseases, expose farm households to erosion and soil fertility loss (Pettengell, 2010). This 

concurrent with deforestation for expanding farmland, over-grazing, discharge of agricultural 

input such as fertilizers, pesticides, other farm chemicals, and residuals thereby, create a 

considerable threat to food security (Badolo and Romuald, 2015) and deteriorate the resilience 

capacity of farm households. The consequential effect left many farm households behind, and 
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nearly one billion people globally continue to live under widespread hunger, malnutrition and 

insecure access to food (FAO, IFAD and WFP, 2015).  

 

African countries are at large hit by food insecurity incidence, vulnerable and weakly resilient 

mainly due to an increase in climate change and variability that lead to a decrease in crop 

yields (HLPE, 2012; Badolo and Romuald, 2015). The effect is particularly pronounced in the 

rural households of developing countries such as Ethiopia where the capacity to cope with the 

adverse effect is low (Demeke et al., 2011; Di Falco et al., 2011). As a result, food production 

is deteriorating to levels that fell short of basic subsistence for many farm households (Gutu et 

al., 2012a). Furthermore, food security situation is worsening and close to a quarter are 

undernourished largely suffered from chronic hunger (Collier et al., 2008; Di Falco et al., 

2011; Jemal and Kim, 2014). According to Brown (2014), the deterioration of food security 

situations in Ethiopia occurs due to lack of food availability and accessibility hindrances.  

 

The calorie consumption is low among farm households in Ethiopia and hence they have 

suffered from dietary energy deficiency in their daily calorie intake (lack of availability) 

(Guush et al., 2011) and low dietary diversity (food quality) (Degye et al., 2012), running out 

of food due to limited economic opportunities (WFP-Ethiopia, 2009). Moreover, farm 

households are deprived of nutritional food (food utilization problems). This is reflected by 

failure to receive adequate nutrition over a long period of time. Nutritional deprivation is 

revealed in children under five in the country as stunting, wasting and underweight (CSA and 

ICF International, 2012). 

 

Farm households are the most vulnerable to food insecurity where households experience ex-

ante food insecurity (Pritchett et al., 2000) and weakly resilient to food insecurity. This is 

connected to subsistence farming, high population growth, drought, and erratic rainfall to 

name a few factors. According to Gutu et al. (2012a), factors like drought, flooding and insect 

outbreaks are among the sources of  households food insecurity in Ethiopia. Farm households 

exposed to stresses, shocks and risks face difficulty to satisfy the food need of their household 

members. The ex-post food security situation affects ex-ante food security level. Accordingly, 

factors that increase the vulnerability of households negatively influence on food security level 



3 

 

and resilience status of households (Niehof, 2010). Factors that affect household level food 

security are related to crop yields, loss of income and death of livestock (Temesgen, 2007; 

Temesgen and Hassan, 2009), which in turn affects the vulnerability (Capaldo et al., 2010) 

and resilience capacity of the poor households (Keller and Bushey, 2013).  

 

Farm households are vulnerable to food insecurity brought about by climatic shocks (Di Falco 

et al., 2011; HLPE, 2012) and weakly resilient to diverse shocks (Gutu et al., 2012b). Ex-post 

food security status and resilience capacity is crucial for decent life; their disruptive behavior 

would exert a ripple effect on the vulnerability of the poor farm households. With more than 

80% of the farm households predominantly depending on local natural resources for ensuring 

livelihoods remains vulnerable to climatic shocks.  

 

Rainfall variability, which often brings simultaneously more floods and more droughts, is 

threatening food production and food security. Fall in rainfall amount below the long run 

average by 10% leads to 4.4% reduction in the food production in Ethiopia (Von Braun, 

1991). The perdition of failed rainfall and instable temperature remains challenging 

(Asaminew and Diriba, 2015). In the volatile climate system, assessment of farm households’ 

level of food insecurity, vulnerability and resilience is crucial.  

 

This study was conducted at household level in North Shewa zone of Ethiopia. The zone has 

twenty two districts, which are characterized by food insecurity due to climatic, demographic, 

socio-economic and other factors. In the zone, on average, there are 189,380 relief 

beneficiaries of grains, vegetable oil and pulses from 2012/13 to 2017/18 (North Shewa zone 

Food Security Coordination and Disaster Prevention Office, 2018). Major districts which did 

receive relief in 2012/13 include Ankober, Tarmaber, Kewet, Efratana Gidim, Antsokiya 

Gemza, Gisherabel, Menz Gera, and Menz Mama. The number of districts receiving relief has 

increased, including Menz Keya, Menz Lalo, Angolela Tera, Asagirt, Minjar Shenkora, 

Berehet, Ensaro, Hageremariam, Merhabete, and Mida Weremo. Consequently, Tarmaber, 

Ankober and Kewet are among the most frequent relief recipient districts, and Angolelana 

Tera, Asagirt and Menz Keya Gebirel are among the less frequent relief recipient districts.  
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Therefore, the current status of food insecurity among farm households and factors that 

contribute to farm households’ food insecurity are investigated. Moreover, the level of farm 

households’ vulnerability to food insecurity and its determinants are examined. Furthermore, 

this study examined the resilience level of farm households to food insecurity and factors that 

determine it in North Shewa zone, Ethiopia.  

 

1.2. Statement of the Problem 

 

Climate variability has profound effect on agriculture and food security; expose farm 

households to shocks and affects their resilience capacity. Farm households in local 

communities are vulnerable to the threat of climate change and variability; though, their 

contribution to greenhouse gas (GHGs) emission is little (IPCC, 2014). The most vulnerable 

are poor and marginalized farm households who are highly reliant on agriculture (Pettengell, 

2010), consume of their subsistence agricultural production (Lobell and Burke, 2010) and 

market dependent in the time of hungry seasons (Devereux, 2016). 

 

Tackling ex-post food insecurity and ex-ante vulnerability enhances farm households’ 

resilience capacity (Alinovi et al., 2009). This is because the effect of future incidence of 

climate change and variability on yield, food security, growth domestic product (GDP) and 

resilience of farm households remains predictable. Poor farm households have too little access 

to infrastructure and low public services, limited access to diversified income sources and 

inadequate support from government (Issa et al., 2014). Any shock that happens to agriculture 

highly threatens food security, livelihood and the resilience status of the food insecure 

households most. Many farm households are stuck in chronic food insecurity associated with 

structural problems of availability, access and utilization (Upton et al., 2015) exposed and 

vulnerable to climatic shocks (Pettengell, 2010) to disproportionate distress and hunger 

unlikely to be untangled (HLPE, 2012). These troubles enlarge the vulnerable group of farm 

households to ex-ante food insecurity (Yaro, 2013) and create weak resilient environment. 

 

There is a considerable uncertainty surrounding future food security (HLPE, 2012; Tendall et 

al., 2015) due to vulnerability of farm households to climate related shocks (Capaldo et al., 
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2010; Opiyo et al., 2014), which show temporal as well as spatial variations (Issa et al., 2014). 

Land fertility decline, erratic rainfall, drought and flooding are the most influential factors 

(Pettengell, 2010) associated with smaller landholding and subsistence return from agriculture 

(Yishak et al., 2014) are the major contributors to food insecurity. 

 

The vulnerability mapping in Africa categorized Ethiopia in the group of most vulnerable 

countries to environmental change, food insecurity and with the least adaptive capacity 

(Oluoko and Alice, 2011). Its geographical and climatic conditions, high dependence upon 

subsistence rain-fed agriculture and weak adaptive capacity due to government climate policy 

were stated as the major reasons for its vulnerability (Eriksen et al., 2008; Oluoko and Alice, 

2011).  

 

Although agriculture represents the mainstay of the Ethiopian economy, food production has 

failed to keep up to high population growth rates, resulting in high levels of food insecurity. 

Decline in soil fertility, severe land degradation, drought, flood and rainfall variability are the 

main causes of food production deficits especially in the northern Shewa zone of Ethiopia.  

 

Ethiopia is known to have a very long series of famines and food shortages which took place 

in two wide areas of the country: the first covers the central and northern highlands (laying 

from northern Shewa through Wollo and Tigray), the second covers agro-pastoral low land 

areas from Wollo through Hararghe and Bale to Sidamo and Gamo Gofa in the south (Von 

Braun and Webb, 1994). The current study area is also part of chronically affected areas of 

Ethiopia, which falls in the first loop. 

 

Most of the empirical studies conducted in Ethiopia have given attention to the study of static 

food insecurity with no concern on vulnerability and resilience of households to future food 

insecurity (e.g. Little 2008; Bogale and Shimelis 2009; Beyene and Muche, 2010; Girma, 

2012; Hussein and Janekarnkij, 2013; Mequanent et al., 2014; Ahmed, 2015; Motbainor et al., 

2016; Abayineh and Belay, 2017). However, there has been increasing awareness that the 

analysis of food insecurity should be carried out in a dynamic context. Needless to say, 

reducing vulnerability and building resilience are the pre-conditions for ensuring households 
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food security and poverty reduction (Lovendal and Knowles, 2005).  

 

Although lots of efforts were exerted to study and document food security issues in different 

parts of Ethiopia, there have been few attempts to examine the degree of households’ 

vulnerability and resilience to food insecurity. For example, vulnerability of smallholder rural 

households to food insecurity in Eastern Ethiopia by Ayalneh (2012); analysis of vulnerability 

to food insecurity in drought-prone areas of Amhara region, Ethiopia by Arega and 

Woldeamlak (2013); smallholders’ vulnerability to food insecurity and coping strategies in 

Eastern Hararghe, Ethiopia by Lemma and Wondimagegn (2014); and econometric analysis of 

rural households’ resilience to food insecurity in West Shoa, Ethiopia by Temesgen et al. 

(2016), are few to mention. However, all of these studies may not reflect local contexts of 

North Shewa zone of Ethiopia because site-specific issues require site-specific knowledge and 

experience (IPCC, 2007b). Moreover, none of these studies analyzed farm households 

vulnerability to food insecurity using the households consumption expenditure per adult 

equivalent (i.e. from both own production and purchases) as a measure of welfare, which is an 

improved measure used by Stanley et al. (2015).  

 

To this end, this study strives to bridge the existing knowledge gap on households’ 

vulnerability and resilience to food insecurity in North Shewa zone of Ethiopia. It also 

attempted to use the recent method of measuring households’ vulnerability to food insecurity. 

This is because households’ in the study districts depended on their own production and 

market purchases for household food consumption requirements. Furthermore, the study 

aimed to add to the existing body of knowledge in the area. 

 

1.3. Research Questions 

 

The present study has attempted to address the following key research questions: 

 

 What is the current status of food insecurity among farm households in the study area? 

 What are the factors contributing to households’ food insecurity? 

 To what level are households in the study area vulnerable to food insecurity?  
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 What are the factors responsible for the vulnerability of households to food insecurity? 

 To what level are households in the study area resilient to food insecurity?   

 What are the factors determining households resilience to food insecurity?   

 

1.4. Objectives of the Study 

 

The general objective of this study was to assess farm households’ food insecurity status, 

vulnerability and resilience to food insecurity in the face of climate variability in North Shewa 

zone of Amhara region, Ethiopia. 

 

The specific objectives of the study were:  

 

1. To examine the current status of food insecurity among farm households; 

2. To identify factors that contribute to farm households food insecurity;  

3. To analyze the level of farm households vulnerability to food insecurity;   

4. To identify the determinants of vulnerability of farm households to food insecurity;   

5. To analyze the resilience level of farm households to food insecurity; and 

6. To identify factors that determine resilience of farm households to food insecurity. 

 

1.5. Significance of the Study  

 

Risks associated with climate variability remains a significant threat to farm households’ food 

security and their resilience capacity. It also exacerbates farm households’ vulnerability to 

food insecurity. Ethiopia is one of the developing countries that have been portrayed as the 

most food insecure, vulnerable and weakly resilient to the impacts of climate related risks 

therein because of its reliance on the agricultural sector. The sector is highly sensitive to 

climate extremes such as rainfall variability, drought and flooding due to a low capacity for 

resilience. Hence, it is believed that this study contribute in addressing of evidence on the 

status of food insecurity in the face of climate variability, and the status of households’ 

vulnerability and resilience to food insecurity in the face of climate variability.   
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In addition, this study would provide findings on factors that determine households’ 

vulnerability, resilience and food insecurity. Identifying and understanding of these factors 

would provide information for policy makers, planners and non-governmental organizations 

which are working in the area to modify and re-plan their program interventions and take 

measurements on determinants of households’ vulnerability, resilience and food insecurity. 

Furthermore, the use of different theoretical underpinnings to explain issues of vulnerability, 

resilience and food insecurity may help in comprehending the complex nature of vulnerability, 

resilience and food insecurity. Therefore, academicians, researchers, government bodies, and 

development partners like non-governmental organizations could appreciate the benefits and 

apply the aforementioned approaches so as to have a better understanding of the existing 

reality. Moreover, the output of this study could also serve as a reference material for 

academicians, researchers, government bodies and to all who are interested to pursue further 

investigation on similar and related topics.  

 

1.6. Scope and Limitations of the Study  

 

This study assessed farm households’ food insecurity status, vulnerability and resilience to 

food insecurity in the face of climate variability in North Shewa zone of Amhara region, 

Ethiopia. Vulnerability, resilience and food insecurity are important operational concepts in 

public policy and have complex technical and policy issues on each of them. So that their 

measurement may require time series or panel data in order to investigate how households’ are 

vulnerable and respond to food insecurity overtime.  However, the application of vulnerability 

and resilience to food insecurity has only recently been introduced and hence it is difficult to 

get time series or panel data applicable to the study area. 

 

Therefore, the study employed cross-sectional survey research design where different data at a 

point in time is collected. The design is a single episode of a fieldwork because it focuses on 

the contemporary vulnerability status and capacity of households to withstand food insecurity. 

However, the study collected a detailed data in order to account for the dynamism of 

vulnerability and resilience of households to food insecurity overtime. Furthermore, the study 

collected and analyzed both qualitative and quantitative data to measure food insecurity status, 
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vulnerability and resilience of households to food insecurity and their determinants. The study 

employed multiple data collection methods such as questionnaire, group discussion and 

interview.   

 

1.7. Organization of the Dissertation 

 

This dissertation is organized into five chapters. The first chapter basically introduces the 

background, statement of the problem, objectives, significance and limitations of the study. 

The second chapter presents review of literature where relevant materials related with the 

present study are explored and annexed with what this study furnishes instead. The third 

chapter deals with the research methodology where all the statistical and econometric ways of 

undertaking the investigations of this study are outlined and justified as well. Fourth chapter is 

about the results and discussion of the study. The descriptive and econometric analysis results 

of the present study are discussed in this section. Finally, the fifth chapter narrates the 

summary, conclusions and recommendations of the study.  
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2. LITERATURE REVIEW 

 

This chapter reviews the conceptual, theoretical and analytical frameworks, and empirical 

studies conducted on the issues of food insecurity, vulnerability and resilience. The theoretical 

framework provides the background that supports investigation and used to construct 

conceptual framework used in the study. The analytical framework leads to a specific methods 

and deemed to have clarity on the analytical techniques and procedures. The empirical study 

provide evidence from past studies related to the subject.  

 

2.1. Concepts and Operational Definitions  

 

2.1.1. Concept and Definition of Food Insecurity 

 

Food security or food insecurity is a ‘Complex and flexible concept’ as reflected in the many 

studies in defining it and policy usage. The continuing evolution of food security as an 

operational concept in public policy has reflected the wider recognition of the complexities of 

the technical and policy issues involved (Clay, 2002). Food security concept originated in the 

mid-1970s during the international discussion on global food crisis. The initial focus of food 

security attention was primarily on food supply problems of assuring the availability and to 

some degree the price stability of basic food stuffs at the international and national level 

(FAO, 2005). Thus, in the 1970s the issue of food security referred to the national food 

supply's capacity to meet the population’s energy and nutrient needs. The concept of 

household food security has been understood by many development workers as the availability 

of food in the world market place and on the food production systems of developing countries 

(Bedeke, 2012). 

 

Since the World Food Conference in 1974 due to food crises and major famines in the world, 

the term “Food Security” was introduced, evolved, developed and diversified by different 

researchers. Food security and insecurity are terms used to describe whether or not households 

have access to sufficient quality and quantity of food. Food security issues gained prominence 

in the 1970s and have since been given considerable attention. It is perceived at the global, 
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national, household and individual levels. Food security at global level does not guarantee 

food security at the national level. Moreover, food security at the national level does not 

guarantee food security at the household or even at the individual level (Duffour, 2010). 

 

Different authors and organizations defined food security in a variety of ways. However, the 

most comprehensive definition comes from FAO (2004) stating “Food that is available to 

everyone at all times, that they have means of access to it, that it is nutritionally adequate in 

terms of quantity, quality and variety, and is acceptable within the given culture. Only when 

all these conditions are in place it can be said that a population is food secure”. Absence of 

any of these conditions at household, regional and national levels causes food insecurity. 

Therefore, for the purpose of this study, the definition put forward by FAO (2004) was taken 

as a working definition of food insecurity and the household level was considered as the key 

unit of food insecurity analysis. 

 

2.1.2. Concept and Definition of Vulnerability  

 

Food security has been defined as a situation when all people, at all times, have physical and 

economic access to sufficient, safe and nutritious food needed to maintain a healthy and active 

life (FAO, 2009). This definition introduces a stability dimension, which points to the need for 

understanding both current and future statuses of household food security. Moreover, FAO 

(2009) has shown that access to sufficient, safe and nutritious food in many countries is 

unstable. Many households frequently move in and out of a state of food security, suggesting 

that the notion of food security is best approached in a dynamic sense. Therefore, a framework 

for analyzing food security must capture its temporal dynamics. Vulnerability analysis offers a 

solution to this problem by providing a quantitative estimate of the probability that a given 

household will lose access to sufficient, safe and nutritious food in the near future (Babatunde 

et al., 2008).  

 

The main advantages of the vulnerability approach are twofold. First, it is explicitly dynamic 

and forward-looking as it considers both current outcomes and future incidences of food 

insecurity. Second, the analysis uses a stochastic framework and can therefore fully consider 
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the uncertainties associated with future food insecurity, such as the role of external shocks and 

the strategies that households, communities or public institutions can adopt in order to reduce 

the likelihood of negative outcomes (Scaramozzino, 2006). The notion of vulnerability as a 

risk of shortfall can be expressed as a probability statement regarding the failure to attain a 

certain wellbeing threshold in the future (Christiaensen and Boisvert, 2002). The probability of 

becoming food insecure in the future is determined by the present conditions, risks potentially 

occurring within a defined period and the capacity to manage the risks. At the household level, 

the major types of risks include health (illness, disability, injuries), life cycle-related (old age, 

death), social (inequitable intra-household food distribution), economic (unemployment, 

harvest failure, price changes) and threats related to the natural environment (Babatunde et al., 

2008). These risks cause food insecurity by lowering food production, reducing income, 

reducing assets holding and reducing food consumption (Lovendal and Knowles, 2005).  

 

2.1.3. Concept and Definition of Resilience  

 

There is no shortage of literature on resilience, nor any shortage of conceptual issues to 

discuss. The purpose here is to identify the key dimensions of resilience that are generally 

common across different interpretations, by way of an exploration of why resilience is so 

attractive to current thinking about risk reduction. Stein (2013) compiled a list of resilience 

definitions, and more recent compilations of definitions can be found in Winderl (2014). 

Within the arena of community resilience to disaster risk alone, Norris et al. (2008) listed 

more than 20 representative definitions of “resilience”— each of which shares features with 

the others, yet is distinct.  

 

The concept of resilience was first introduced by Holling (1973) in the field of ecology. 

According to Holling, “resilience determines the persistence of relationships within a system 

and is a measure of the ability of these systems to absorb change of state variables, driving 

variables, and parameters and still persist”. Moreover, resilience is “the potential of a 

particular configuration of a system to maintain its structure or function in the face of 

disturbance, and the ability of the system to re-organize following disturbance-driven change 

and measured by size of stability domain.” Resilience for socio-ecological systems is often 
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related to three different characteristics: the magnitude of the shock that the system can absorb 

and remain within a given state, the degree to which the system is capable of self-organization, 

and the degree to which the system can build capacity for learning and adaptation (Holling, 

1973). 

 

The Resilience Alliance defines resilience, as applied to integrated systems of people and 

nature, as: (1) the amount of disturbance a system can absorb and still remain within the same 

state or domain of attraction; (2) the degree to which the system is capable of self-organization 

(versus lack of organization, or organization forced by external factors); and (3) the degree to 

which the system can build and increase the capacity for learning and adaptation. In this 

understanding, resilience is only the state that the system can achieve within given limits. 

Therefore, once a threshold is reached, transformation is needed to obtain a new state of 

resilience. The notion of moving beyond a threshold is a necessary component in thinking 

about well-being with regard to environmental change (Walker et al., 2006). 

 

On the other hand, the United Nations Office for Disaster Risk Reduction (UNISDR) defined 

the term resilience as “the ability of a system, community or society exposed to hazards to 

resist, absorb, accommodate to and recover from the effects of a hazard in a timely and 

efficient manner by resisting or changing in order to reach and maintain an acceptable level of 

functioning and structure” (UNISDR, 2009). Whereas, IPCC, which is one of the global 

institutions particularly noted for their work on global climate change issues, defined 

resilience as “the ability of a social or ecological system to absorb disturbances while retaining 

the same basic structure and ways of functioning, the capacity for self-organization, and the 

capacity to adapt to stress and change” (Field et al., 2012). 

 

The policy framework of the United States Agency for International Development (USAID) 

viewed resilience in the face of recurrent crisis as: the ability of people, households, 

communities, countries, and systems to mitigate, adapt to, and recover from shocks and 

stresses in a manner that reduces chronic vulnerability and facilitates inclusive growth 

(USAID, 2011). In a relatively similar way, the UK’s Department for International 

Development (DFID) put forth the working definition of “Disaster Resilience as the ability of 
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households, communities and countries to manage change, by maintaining or transforming 

living standards in the face of shocks or stresses without compromising their long-term 

prospects” (DFID, 2011). 

 

Considering the above definitions and several others, the basic notion of resilience comprises 

the capacity to anticipate, mitigate, adapt to, react to and recover from shocks and stress. 

Hence, measurement of resilience at household level of this study includes all characteristics 

that can be factored into these dimensions, among others. 

 

2.2. Theoretical Frameworks 

 

2.2.1. Theoretical Perspectives of Food Insecurity 

 

Theorizing on food insecurity has proceeded in a somewhat linear fashion from Malthusian 

analytical scenarios involving shortfalls in food availability to theories of poverty that stress 

entitlement failures, and eventually to livelihood frameworks that maintain entitlements as the 

core explanatory force. Thus, the combination of theories namely food availability decline 

(deficit model of food requirements), entitlement failure and livelihood failure were used in 

the analysis of food insecurity. 

 

2.2.1.1. Food availability decline approach 

 

The primary focus of this approach is on food supplies as a major cause of food insecurity. 

This led to huge investments in green revolution technologies designed to increase food 

supplies for both national self-sufficiency and for export. The returns on these investments 

have been encouraging; especially in Asia and Latin America where productivity per acre has 

increased many fold. The food available decline (FAD) approach claims that, whatever the 

cause an acute decline in the supply of food is a necessary condition for famine to emerge 

(Fine, 1997). Hence in normal circumstances a growing supply of food relative to population 

is sufficient to guarantee absence of famine. The 1974 World Food Conference resulted in the 

designing of early warning systems to monitor the food supply situation in developing 
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countries (Frankenberger, 1992). Determining the status of food security simply involves the 

use of indicators, showing shortfalls or deficits in the supply of basic foodstuffs in relation to 

aggregate population requirements. Anthropometric measures, which determine the nutritional 

levels of individuals, assume that malnutrition and under nutrition are caused primarily by lack 

of food. According to this theory, supply side factors such as climate, resource endowment, 

technology and its dissemination, prices, market opportunities and ability to augment own 

production were given prominence. 

 

However, the realization that food availability alone does not ensure access by all, that 

malnutrition could be caused by diseases or digestive problems, that inequality in access to 

resources will lead to unequal distribution of food and opportunities and, above all, that 

purchasing power is of paramount importance, led to the decline of this approach and the 

emergence of the entitlement approach. Despite the increase in world and national food 

supplies, several countries have also recorded a concomitant surge in the number of food 

insecure. Although it is common to cite Sub-Saharan Africa as an example where the rate of 

growth of food production cannot compensate for the rate of growth of population, evidence 

elsewhere does not lend support to the FAD approach. According to Sen (1989), the picture of 

the typical African rural poor as a self-sufficient peasant exclusively engaged in food 

production is, for most African countries, little more than a misleading cliché. The mode of 

production and structure of an economy is very relevant in determining whether agricultural 

growth has a direct bearing on the food needs of the population. Also evidence of the 

diversification of activities by peasants and recently by urban dwellers goes against the canons 

of the FAD approach. Relating food supply to population is misguided since a few commercial 

farms could produce most of the food in an economy, thereby requiring a substantial number 

of people to purchase the food by earning income from other sectors. 

 

The trickle-down advantages subsumed under the FAD approach are unrealistic since 

distribution of the available food among regions, countries, districts, households and 

individuals counts in the final assessment of the utilization of food. The FAD approach 

concentrates its analysis at the level of aggregate supply rather than at the disaggregated levels 

(Fine, 1997). Since famine ultimately kills an individual who fails to gain access to the 
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national food basket, it is important to shift focus to individual food access and its contribution 

to the macro-supply of food in addition to other sources of supply. The dilemma that faces the 

FAD approach is how to explain why mechanisms that increase food supply simultaneously 

undermine livelihoods for some sections of the population through shifting terms of trade, 

access to employment, distribution, social provision, and so forth. Though FAD approach has 

its own limitation or criticism, it is important to note that the FAD approach herein written 

about has been used as a framework or an approach to study the causes of food insecurity. 

 

2.2.1.2. Entitlement approach 

 

Many developing countries have more than enough supplies of food, and yet millions go 

hungry every day. The failure of the FAD approach to explain this paradox gave birth to the 

entitlement approach, which basically blames poverty for the inability of people to gain access 

to food. The realization is that food availability alone does not ensure access by all to it, that 

inequality in access to resources will lead to unequal distribution of food and opportunities 

and, above all, that purchasing power is of paramount importance, led to the emergence of the 

entitlement model (Nyborg and Haug, 1995). The entitlement approach emanated from the 

pioneering work of Sen (1981), which provides a systematic framework for the definition and 

assessment of vulnerability and famine.  

 

Sen summarizes the tenets of the entitlement approach as; the entitlement approach to 

starvation and famines concentrates on the ability of people to command food through the 

legal means available in the society, including the use of production possibilities, trade 

opportunities, entitlements vis-a-vis the state, and the other methods of acquiring food. A 

person starves either because he does not have the ability to command enough food, or 

because he does not use this ability to avoid starvation (Sen, 1981). 

 

Hence, how much food households actually have access to comes from their own production, 

exchange, income, gathering of wild foods, community support (claims), assets, and migration 

(Frankenberger, 1992). The food security problem is seen as a problem both of supply and of 

lack of effective demand amongst the poor. A range of socio-economic factors is sought that 
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determine access to food. Some of the factors on the demand side of the food security equation 

include household income and economic assets, prices, demographic factors (number, gender 

and age composition of household), and socio-cultural factors such as health and sanitation, 

education level, cultural norms, and food consumption habits (Okyere et al., 1997). 

 

Entitlements are the set of alternative commodity bundles that a person can command in a 

society using the totality of rights and opportunities that he or she faces (Sen, 1984). An 

individual’s endowment constitutes the resources, which are transformed through production 

and trade into food and commodities or exchanged for food. An entitlement set that does not 

include adequate quantities of food implies food insecurity since an entitlement failure has 

occurred. Sen explains food insecurity thus: 

 

A person will starve if his entitlement set does not include a commodity bundle with enough 

food. Also a person is reduced to starvation if some change occurs either in his endowment 

(for example, alienation of land, loss of labour power, ill health) or in his exchange entitlement 

(for example, fall in wages, rise in food prices, loss of employment, drop in price of foods he 

produces) (Sen, 1995). Thus, the entitlement approach herein written about has been used as a 

framework or an approach to study the causes of food insecurity. 

 

2.2.1.3. Sustainable livelihood approach  

 

The concept of sustainable livelihood is a composite of ideas and interests, in which a number 

of different strands in the development debate have come together (Scoones, 1998). 

Sustainable livelihood approaches represent an evolution in thinking rather than a revolution. 

As an analytical framework, the sustainable livelihood approach (SLA) pays attention to the 

assets that poor men and women use and the strategies that they employ to making a living – 

rather than focusing on their needs, in the vein of previous development approaches such as 

‘basic needs’ (Farrington et al., 2002). The framework shows how, in different contexts, 

sustainable livelihoods are achieved through access to a range of livelihood resources that are 

combined in the pursuit of different livelihood strategies (Scoones, 1998). 
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The two key concepts, livelihoods and sustainability, in addition to a range of sub-concepts, 

aid in building a holistic framework that explains the processes leading to livelihood 

outcomes. A livelihood comprises the capabilities, assets, both material and social resources, 

and the activities required for a means of living. A livelihood is sustainable when it can cope 

with and recover from stresses and shocks, maintain or enhance its capability and assets, while 

not undermining the natural resources base (Chambers and Conway, 1992). Based on an 

ecological concept, Conway (1985) defines sustainability as ‘the ability of a system to 

maintain productivity in spite of major disturbance, such as is caused by intensive stress or a 

large perturbation’ (Ahmed and Lipton 1997). Sustainability, in the context of livelihood 

approaches, includes not only continuing poverty reduction but also environmental, social and 

institutional sustainability (DFID, 2002a). 

 

Sustainability cannot be divorced from vulnerability. Vulnerability refers to exposure to 

contingencies and stress, and difficulty in coping with them (Chambers, 1989). In other words, 

it means the insecurity of individuals or communities in the face of changing ecological, 

economic and political environments in the form of shocks, long-term trends or seasonal 

cycles (Moser, 1996; Farrington et al., 2002). Vulnerability and poverty go hand in hand. In 

the context of the SLA, vulnerability includes: long-term trends, such as demographic trends, 

including migration, or changes in the natural resource base; recurring seasonal changes, such 

as prices, production or employment opportunities; and short-term shocks, such as illness or 

disease, natural disaster or conflict (DFID, 2002a). 

 

The key question to be asked in any analysis of sustainable livelihoods is given a particular 

context (of policy setting, politics, history, agro-ecology and socio-economic conditions), what 

combination of livelihood resources (different types of ‘capital’) result in the ability to follow 

what combination of livelihood strategy (agricultural intensification, livelihood diversification 

and migration) with what outcomes? Of particular interest in this framework are the 

institutional processes (embedded in a matrix of formal and informal institutions and 

organizations), which mediate the ability to carry out such strategies and achieve (or not) such 

outcomes (Scoones, 1998). 

 



19 

 

Figure 1 shows the components of a sustainable livelihood framework. Basically, the SLA 

seeks to investigate how an individual, household or community in a particular socio-

economic and environmental situation, using a range of resources with given institutional rules 

and social norms, devises livelihood strategies for achieving a sustainable livelihood. 

However, livelihood outcomes are not always sustainable or positive.  

 

The general socio-politico-economic and environmental conditions faced by the individual, 

household and community define the opportunities and constraints existing at any time. A 

historical-spatial analytical perspective is necessary in understanding past and current 

vulnerability. Historical factors, political factors, current policies, macro-economic conditions, 

terms of trade, climate, demography, and social differentiation are important aspects of the 

vulnerability context (Swift and Hamilton, 2001). Current processes such as adjustment 

measures also play a key role in determining livelihood sustainability, both through their effect 

on pressures within and upon agriculture, and also through changes in institutional 

arrangements that affect sustainability (Ahmed and Lipton, 1997). 

 

 

Figure 1. The sustainable livelihood framework  

Source: Adapted from DFID (2002b).  

 

In order to create livelihoods, people must combine the ‘capital’ endowments that they have 

access to and control over. These may be made up of personal capabilities, tangible assets (e.g. 

stores and material resources), and intangible assets (claims and access) (Chambers and 
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Conway, 1992). The ability to pursue different livelihood strategies is dependent on the basic 

material and social, tangible and intangible assets that people have in their possession. 

 

Policies and institutions or ‘transforming structures and processes’ affect people’s access to 

capital, the strategies they adopt, and the outcome. Access to the various types of capital by 

individuals, households and communities are always determined by institutional rules and 

societal norms. Organizations at the meso and micro levels determine the rules of the game, 

whether public policies or private sector practices, cultural and economic practices. Davies (S. 

Davies, unpublished data) defines institutions as ‘the social cement which link stakeholders to 

access to capital of different kinds to the means of exercising power and so define the 

gateways through which they pass on the route to positive or negative (livelihood) adaptation’ 

(Ahmed and Lipton, 1997). 

 

Given the constraints and opportunities made available by the vulnerability context and social 

structures, in addition to access to capital, people engage in activities geared towards ensuring 

sustainable livelihoods. Social differentiation accounts for the different positions that people 

find themselves in regarding how favorable the vulnerability context is, how much capital or 

types of capital they own, and how favorable social structures are to them. A combination of 

these components defines the portfolio of activities one engages in for making a livelihood. 

Livelihood strategies are more than a response to contextual factors and the assets available. 

They are also the result of men’s and women’s objectives and choices. These, in turn, are 

affected by individual and cultural preferences such as gender stereotypes of activities 

(Farrington et al., 2002). Therefore, considering the context of SLA, this study employed the 

SLA as a framework or an approach to study the causes of food insecurity.  

 

2.2.2. Theoretical Perspectives on Vulnerability to Food Insecurity  

 

2.2.2.1. Livelihood perspectives 

 

The livelihood perspective provides an actor-centred conception of vulnerability that 

originates in development studies and builds on entitlements theory (Sen, 1981; Sen, 1984; 
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DFID, 1999) with a rural bias (Chambers, 1983). Departing from conceptions of rural lives 

that focus on agriculture as the principal source of income, this perspective recognizes a 

variety of means through which an individual (or more often a household) can earn a living. 

Here, vulnerability is connected conceptually to external shocks and stresses, and internal 

coping capacity (Chambers and Conway, 1992). 

 

In this perspective, a livelihood is understood as a composite of a household’s capitals, 

activities and access, framed by institutional context. The five capitals often cited in the 

livelihoods literature are physical, human, financial, social and natural (Ellis, 2000). Activities 

can be unpaid, like share cropping and subsistence farming, or paid, such as factory work and 

farm labour. In theory, a household facing a shock should have the ability to reorient (switch) 

its activities or exchange its capitals. The flexibility of this interchange, however, must be 

recognized as being moderated by value considerations and contestations (Arce, 2003), 

property relations and configurations of power in the institutional context (De Haan and 

Zoomers, 2005). 

 

Ultimately, the strengths of the livelihoods approach are its ability to recognize and articulate 

the agency of individuals and households to manage resources when facing shocks and to 

express how these dynamics play out at the local level. For instance, this perspective opens 

questions regarding trade-offs between various capitals, the prospect of exhausting assets, and 

the possibility of a household spiraling into collapse (Swift, 1989). From a diminution of 

savings to an erosion of productive capital, the livelihoods approach can help to express the 

‘ratchet effect,’ wherein each new hazard event (or the progression of a slow-onset event) 

increases the vulnerability of those affected to future events (Chambers, 1989; Dessalegn, 

1991). The limitations of the livelihoods approach are that it tends to neglect political and 

structural forces (De Haan and Zoomers, 2005), overlook the interaction of household agency 

with these forces, and not account for physical and ecological dimensions of risk. Generally, 

these omissions continue to influence contemporary understandings of vulnerability. 

Therefore, this approach was used in the analysis of vulnerability to food insecurity. 
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2.2.2.2. Political ecology perspective 

 

Political ecology places explanatory emphasis on both the structural relations that underpin 

vulnerability, and the environmental systems generative of hazard and opportunity. It presents 

an attempt to bring both perspectives together in analysis and accept that neither operates 

independently. It is also a response to both the physicalist bias of the hazards management 

approach and the structural orientation of the political economy school (Hewitt, 1983) that 

emerged as its critique in the 1980s (Pelling, 2011). In an effort to incorporate issues of power 

and politics into a domain dominated by technical explanations, this perspective seeks to 

explain why certain groups live in more exposed areas, experience different impacts from 

shocks, have disparate capacities to cope with or adapt to hazardous events and are impacted 

differently by external disaster response and risk reduction efforts (Gaillard, 2010). 

 

One critique of the political ecology approach is that its descriptions of inequalities are 

somewhat generic. With difficulty distinguishing between different susceptibilities to harm, 

disparities in resource distribution and opportunity are expressed with relatively low resolution 

(Eakin and Luers, 2006). Another important critique of political ecology relates to the issue of 

agency. Early versions of this perspective had a propensity to concentrate on structural 

dimensions of vulnerability (Cuny, 1983 for instance). This focus downplayed actors’ 

capacities to cope with and adapt to shocks and thus tended to infer vulnerable people as 

passive or incapable victims (Wisner et al., 2004; Bankoff, 2003). Building on the livelihoods 

perspective, however, more recent models have worked to integrate understandings of agency 

into the political ecology framework (e.g. Cannon et al., 2003; Wisner et al., 2004). Therefore, 

this approach was used in the analysis of vulnerability to food insecurity. 

 

2.2.2.3. Spatial perspective 

 

Hazard-of-place emphasizes the spatial conjunction of hazard exposure and susceptibility in 

the production of vulnerability (Cutter, 1996). Using a variety of methods including, historical, 

descriptive, empirical and geographic information systems (GIS), hazard-of-place offers a 

flexible, place-based means of analyzing multiple hazards and contrasting contexts. With GIS, 
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for instance, environmental threat indicators and social characteristics can be layered to 

construct spatial representations of vulnerability (Cutter et al., 2000). Though hazard-of-place 

analysis has tended to focus on areas in the United States, the approach has applicability in 

developing countries as well. In these contexts, however, the power/knowledge disparity 

between expert/technocratic and local conceptions of vulnerability may be particularly acute 

(Mustafa, 2005), highlighting the need for a co-production of indicators. The hazard-of-place 

perspective has also been critiqued for tending to overlook dimensions of vulnerability that 

exist across spatial scales (Mustafa, 2005) and by conceptualizing exposure as a component of 

vulnerability, making it more difficult to separate this variable for analysis and policy. 

Therefore, this approach was used in the analysis of vulnerability to food insecurity. 

 

2.2.3. Theoretical Perspectives on Resilience to Food Insecurity 

 

2.2.3.1. Engineering resilience approach 

 

Engineering resilience, from where the ‘bounce back’ analogy is derived from, is more closely 

related to what other resilience communities understand as resistance (Gordon, 1978). It 

assumes a linear system, or at least one in which a linear approximation is appropriate, and 

focuses on the time it takes a displaced variable to return to a particular equilibrium (Ludwig 

et al., 1997 cited in Folke, 2006). It can be conclude that there is an assumption that it is 

indeed possible for a variable to return to a particular equilibrium if there is supporting 

mechanism from different direction. Thus, this study employed engineering resilience 

approach due consideration of vulnerable households will be bounce back to previous state if 

there is supporting mechanism in a given system. 

 

2.2.3.2. Psychological resilience approach 

 

The psychological interpretation of resilience was first discussed in the 1940s (Johnson and 

Wielchelt, 2004 cited in Manyena, 2006), though gained currency from the 1970s based on 

studies in child development, health, war and terrorism, military, life and personality 

adaptation, psychiatry, sociology and natural disaster management (Chang Seng, 2012). In this 
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conception, resilience relates to the capacity to choose a vital and authentic life, the process of 

overcoming the negative effects of exposure (bouncing back), the ability to cope successfully 

with traumatic experiences (resistance) and avoiding the negative trajectories associated with 

risks (emBRACE, 2012). While psychological resilience has tended to focus on functional 

persistence, and the return to a particular steady state, it is capable of envisioning improved 

psychological health and well-being. Concepts like the resilience core – a set of five essential 

characteristics proposed to enable a person to structure their life in a resilient way (1) 

Meaningful life, 2) Perseverance, 3) Self-Reliance, 4) Equanimity and 5) Coming home to 

yourself – existential aloneness (emBRACE, 2012) – and positive emotions – promoting 

flexibility in thinking and problem solving – can contribute to these transitions or 

transformations. While originally focused somewhat statically on the individual and their 

internal capacities, the attention of psychological resilience has broadened to include more 

dynamic external contextual factors and multi-level perspectives. In the disasters field 

specifically, psychological factors have been recognized as an important component of more 

general resilience (Gow and Paton, 2008). There is scope for greater integration and emphasis 

on emotional and psychological health post-disaster, as well as in informing determinants for 

risk reducing behaviour. Thus, this study employed psychological resilience perspective as 

different external contextual factors affect the resilience capacity of a household to food 

insecurity. 

 

2.2.3.3. Disaster resilience approach 

 

In the disasters tradition, the term resilience began to be employed in the late 1970s and 

gained visibility following the approval of the Hyogo Framework for Action (2005-2015) 

(Birkmann, 2006; Gaillard, 2010). Resistant to the negative connotations of vulnerability, 

resilience was presented as a positive reflection of the same set of issues. Though many 

interpretations of the term abound in the disasters tradition, this understanding of resilience as 

the inverse of vulnerability has proven to be persistent, though problematic conceptualization. 

Presenting them as opposites leads to circular reasoning wherein something is vulnerable 

because it is not resilient and not resilient because it is vulnerable (Klein et al., 2003). 

Furthermore, as Paton notes, there are characteristics that can make us vulnerable while 
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simultaneously affecting our capacity to adapt (Paton correspondence from Manyena, 2006). 

Most recently, the disasters tradition has recognized these conceptual constraints and begun 

adopting understandings of resilience more similar to climate change adaptation – but 

importantly explores the application of these idea to geophysical hazard related vulnerabilities 

and loss, opening scope for multi-hazard assessment and policy that can include technological 

as well as natural hazard drivers. Therefore, this approach was used in the analysis of 

resilience to food insecurity. 

 

2.2.3.4. Social-ecological systems resilience approach 

 

Taking its cue from systems theory, as worked out through ecology (Holling, 1973), and 

drawing from natural hazards and political ecology (Adger, 2006), social-ecological systems 

theory (SES) seeks to understand the dynamic, cross-scale interactions of coupled human-

environment systems. It provides a variety of heuristics related to these systems including the 

notion of an adaptive cycle, adaptability, transformability and, perhaps most importantly, 

resilience (Walker et al., 2006). Though the SES conception of resilience is firstly descriptive, 

it does offer considerable scope for enhanced policy through themes like scale, functional 

persistence, self-organization, social learning, and flexibility. These core themes proposed by 

SES contribute to the understanding of resilience in several key ways and, given their roots in 

general systems theory approaches, can be applied independently of a full SES framing – 

where focused attention on social or environmental sub-systems is considered more 

appropriate. 

 

This view emphasizes the importance of scale in understanding resilience. It allows for an 

acknowledgement of disparities at different scales, the impact and direction of interaction 

between scales, and the role of feedbacks. Functional persistence represents an outcome of the 

SES conception of resilience. Though it is not the only possible outcome, it has been the focus 

of considerable attention; others including system collapse and transformation. Self-

organization and social learning are both processes that can lead to resilience. While the later 

constitutes a key focal point of contemporary resilience discourse, the former has been 

somewhat neglected in recent years. Finally, flexibility represents a means of interpreting the 
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elements of resilience.  

 

Despite providing the most holistic interpretation of resilience, the SES perspective, as 

currently expressed, does have some significant weaknesses. Four critiques of the perspective 

are that it does not account for politics (Leach, 2008), lacks a consideration of agency (Brown 

and Westaway, 2011), and that its application has not yet engaged with emotions or with the 

opportunities that open for development when systems resilience collapses (Pelling, 2011). 

Therefore, this approach was used in the analysis of resilience to food insecurity. 

 

2.3. Analytical Frameworks 

 

2.3.1. Measurement of Household Food Insecurity  

 

A fair proportion of the literature on food insecurity has remained committed to the 

measurement of food insecurity (Che and Chen, 2002; Onianwa and Wheelock, 2006; 

Babatunde et al., 2007; Sindhu et al., 2008; Bashir et al., 2010; Bashir et al., 2012). However, 

given the continued refinement of the definition of food insecurity over the past three decades 

in response to improved empirical evidence to bring a greater understanding of the 

components and the underlying causes of food insecurity, the measurement and evaluation of 

food insecurity remains difficult and controversial (Ericksen et al., 2008). Therefore, to 

measure food insecurity, different methods have been highlighted in the literature such as 

actual food consumption at the household level by a 24 hours recall, coping strategies index, 

calorie intake, household income, household expenditure, productive assets, number of months 

of enough food, dietary diversity and crop diversity (Ramakrishna and Assefa, 2002; Ericksen 

et al., 2008; Kristjanson et al., 2012), which capture a small portion of the problem. Majority 

of these methods, directly or indirectly, use calorie intake method to assess households’ food 

insecurity. In addition, proxy indicators are mostly used to measure food insecurity because no 

perfect single measure that captures all dimensions of food insecurity concept has yet been 

found (Webb et al., 1992). Thus, this study employed the daily calorie intake per adult 

equivalent measurement method to classify households into food insecure and food secure 

groups. To this end, the food insecurity threshold for Ethiopia i.e. 2200 kcal per day per adult 
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equivalent (FDRE, 2002) was used as a cut-off value between food insecure and food secure 

households. Thus, those households who have calorie per adult equivalent per day below the 

minimum subsistence requirement (2200 kcal) were deemed to be food insecure, and those 

who managed to attain the 2200 kcal per adult equivalent per day were considered to be food 

secure households.  

 

2.3.2. Determinants of Household Food Insecurity  

 

A variety of econometric models can be used for determining factors influencing households’ 

food insecurity. Conventionally, linear regression analysis is widely used in most economic 

and social investigation because of availability of simple computer packages, as well as ease 

of interpreting the results. However, results derived from linear regression analysis may lead 

to fairly unreasonable estimates when the dependent variable is dichotomous. Therefore, the 

use of logit or probit models is recommended as a solution of the drawback of the linear 

regression model (Gujarati, 2003). Which model to choose between logit and probit is, 

however, difficult for they are similar in most applications, the only difference being that the 

logistic distribution has slightly fatter tails. This means that there is no binding reason to 

choose one over the other but for its comparative mathematical and interpretational simplicity 

many researchers tend to choose the logit model (Hosmer and Lemeshew, 1989). Therefore, 

this study employed the logit model following the footstep of these researchers. The dependent 

variable in this case, food insecurity, was a binary variable which took a value of 1 if a 

household is found to be food insecure and 0, otherwise. 

 

2.3.3. Measurement of Household Vulnerability to Food Insecurity 

 

Although several empirical methodologies of assessing vulnerability to food insecurity have 

been proposed in the literature, none of them has evolved into a unanimously accepted 

approach (Ayalneh, 2012). Three different methodologies are commonly used to assess 

vulnerability and these include vulnerability as uninsured exposure to risk (VUER), 

vulnerability as low expected utility (VLEU) and vulnerability as expected poverty (VEP) 

(Hoddinott and Quisumbing, 2003). All three methods construct a measure of welfare loss 
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attributed to shocks, but differ in that VUER and VLEU measure the ex-ante probability of a 

household’s consumption or utility falling below a given minimum level in the future due to 

current or past shocks, while VEP measures ex-post welfare loss due to shocks (Hoddinott and 

Quisumbing, 2003). Therefore, this study employed the VEP approach to measure the ex-post 

probability of a household’s becoming food insecure in the future. 

 

According to VEP approach, an individual’s vulnerability is the prospect of that person 

becoming poor in the future if currently not poor, or the prospect of him/her continuing to be 

poor if currently poor (Christiaensen and Subbarao, 2004). Thus, vulnerability is seen as 

expected poverty, while consumption (income) is used as a proxy for well-being. This method 

estimates the probability of a given shock or set of shocks moving household consumption 

below a given minimum level (such as a consumption poverty line), or force the consumption 

level to stay below the minimum if it is already below the level (Chaudhuri et al., 2002). Even 

though lengthy panel data are preferred for the estimation of household vulnerability using the 

VUER and VLEU, the VEP approach can be used to assess vulnerability of households based 

on cross-section data where there is no panel data, as is often the case in developing countries 

(Gunther and Harttgen, 2009). 

 

2.3.4. Determinants of Household Vulnerability to Food Insecurity  

 

Various econometric models including two-stage least squares regression analysis (Kakota et 

al., 2015), three-step feasible generalized least squares regression analysis (FGLS) (Million et 

al., 2019) and the binary logit model (Stanley et al.,2015, Arega and Woldeamlak, 2013) are 

often used for determining factors influencing households’ vulnerability to food insecurity. 

The choice of the model is based on the nature of the dependent variable which in turn 

depends on the measurement type used. Therefore, this study used binary logit model since 

households vulnerability status was a binary variable which takes a value of 1 for vulnerable 

households and 0 for non-vulnerable households.  
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2.3.5. Measurement of Household Resilience to Food Insecurity 

 

Resilience of households depend on options available to them to lead a decent life (Alinovi et 

al., 2009). Those options are preconditions for the households’ response mechanisms to the 

negative effects of unexpected shocks and stresses (Alinovi et al., 2008). For instance, 

agricultural practice and technology constitutes of the provisions of agricultural service 

packages and agricultural input supplies. These aggregate forms of agricultural practice and 

technology play significant role in increasing agricultural production henceforth enhance 

resilience to food insecurity. Social safety nets as social protections component has also been 

an essential mechanism that enables household recovering capability and increase households’ 

resilience to food insecurity (Temesgen et al., 2016). 

 

Resilience is a latent variable defined indirectly, using various resilience blocks. To measure 

households resilience, two strategies are available: measure all resilience blocks 

simultaneously through structural equation modeling (SEM) or measure each resilience blocks 

separately using different multivariate techniques (Alinovi et al., 2009).  

 

The SEM is an extension of general linear modeling procedure like analysis of variance 

(ANOVA) and multiple regression analysis (Alinovi et al., 2008; Alinovi et al., 2009). The 

model measures all the components simultaneously and assumes that residuals are distributed 

normally. Hence, it is limited to the normally distributed observed variables in continuous 

form (Lei and Wu, 2007). However, data collected at household level is either ordinal or 

categorical, which inhibit the use of SEM to measure resilience. Measurement of latent 

variable with the help of multivariate techniques is advantageous (Alinovi et al., 2009). 

 

Multivariate statistical techniques to generate these latent variables depend on the scale of 

observed variables, where household level survey data is nominal or dummy in nature. Hence, 

a separate multivariate technique is relevant to employ for the analysis, i.e. principal 

component analysis (PCA). This is because, it related to the assumptions that variables may 

not be normally distributed and measuring different component separately enables the model 

to be more flexible (Alinovi et al., 2009; Alinovi et al., 2008). Thus, this study employed PCA 
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to estimate latent variables of the resilience.   

 

In general, to estimate resilience two stages can be used. In the first stage, each resilience 

block will be estimated separately. Although, each block is latent variable in a given survey 

but possible to estimate them through multivariate technique (Lei and Wu, 2007; Alinovi et 

al., 2010). In the second stage, resilience index will be computed from the result of the first 

stage.  

 

2.3.6. Determinants of Household Resilience to Food Insecurity 

 

Regression models like the ordinary least squares (OLS) and Censored regression model 

(Boka, 2017), and the probit regression model (Gutu et al., 2012a; Tesfahun, 2017) have been 

used for analysis of factors influencing households’ resilience to food insecurity. The choice 

of the model is based on the nature of the dependent variable which in turn depends on the 

measurement type used. Therefore, this study used the OLS model since households resilience 

level was considered as a continuous variable.  

 

2.4. Empirical Studies 

 

2.4.1. Household Food Insecurity and Its Determinants 

 

Study conducted by Amare et al. (2020) on prevalence and associated factors for rural 

households’ food insecurity in northern Ethiopia using sample of 504 households and 

multivariable partial proportional odds model found that 74.4 per cent of households in East 

Gojjam zone was food insecure. In addition, this study revealed that, family size, number of 

livestock, cultivated land size, soil fertility status, and irrigation water use were the major 

factors negatively associated with food insecurity. Furthermore, study conducted by Kedir 

(2017) on determinants of food security in Ethiopia using Ethiopian rural household survey for 

the periods of 2004 and 2009 found that 64.36 and 59.72 per cent of rural households were 

food insecure in Ethiopia. Moreover, the study indicated that climate variables are the main 

determinants of food insecurity in Ethiopia. 
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Similarly, study conducted by Alem-meta and Singh (2018) on determinants of food insecurity 

in the rural farm households in South Wollo zone of Ethiopia using cross-sectional data 

collected from 215 sample households. Households’ food insecurity status was determined by 

comparing the total calorie available for consumption per adult equivalent to the minimum 

level of subsistence requirement per adult equivalent of 2100 kcal. Logistic regression model 

was used to identify factors that influence food insecurity status of households in the study 

area. Accordingly, the result of the study show that majority (79.1%) of the sample households 

in the study area were food insecure. Additionally, results revealed that age, land size, 

recurrent drought, shortage of rainfall and land degradation are the determining factors of food 

insecurity. Furthermore, study conducted by Teshager (2020) on household level food 

insecurity assessment in Ethiopia using panel data and sample of 5000 households indicated 

that years of schooling, access to service centres, assets and availability of credit services 

positively affect household food security, whereas dependency ratio and shocks increase the 

odds of a household to be food insecure. 

 

Study conducted by Abayineh and Belay (2017) on assessment of household food security in 

the face of climate change and variability in the upper blue-Nile of Ethiopia using cross-

sectional data collected from 442 sample households. Households’ food security status was 

determined by comparing the total calorie available for consumption per adult equivalent to 

the minimum level of subsistence requirement per adult equivalent of 2100 kcal. The results 

showed that 57.8% of the households are food secure, while the remaining 42.2% of the 

households are food insecure. In addition, results revealed that adoption of soil conservation, 

small-scale irrigation and employing different agronomic practices are important factors 

influencing household food security. Moreover, land holding and livestock ownership 

positively and significantly affected household’s food security. The results further showed that 

family size and distance to the nearest market are important factors affecting food security in 

the inverse direction. Likewise, the study conducted by Getachew et al. (2018) using binary 

logit model showed that educational status, farmland size, total annual income, distance from 

health facilities, and the availability of supporting organizations were positively associated 

with household food security situation, while access to irrigable land, frequent drought, 

distance to input/output markets, and distance to road transport were negatively associated. 
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2.4.2. Households’ Vulnerability to Food Insecurity and Its Determinants 

 

Study conducted by Million et al. (2019) on analysis of households’ vulnerability to food 

insecurity and its influencing factors in East Hararghe, Ethiopia using cross-section data 

collected from 408 sample households. Households’ vulnerability to food insecurity status was 

determined by using the vulnerability as expected poverty approach. Feasible General Least 

Squares regression model was used to identify factors that influence households’ vulnerability 

to food insecurity. Accordingly, the results showed that 57.35% of the households were low 

vulnerable to food insecurity, while the remaining 42.65% of the households were high 

vulnerable to food insecurity. In addition, the results of analysis indicate that vulnerability to 

food insecurity increased with the age of household head, and family size. It decreased with 

access to improved seeds, adoption of soil and water conservation, size of cultivated land, and 

access to credits. Furthermore, the study conducted by Ayalneh (2012) on vulnerability of 

smallholder rural households to food insecurity in Eastern Ethiopia indicated that vulnerability 

to food insecurity was strongly associated with family size, size of cultivated landholding, soil 

fertility status of plots, access to irrigation, number of extension visits, use of fertilizer and 

improved seed. 

 

Similarly, study conducted by Fassil and Adem (2021) on determinants of households’ 

vulnerability to food insecurity in southern Ethiopia using cross-sectional data collected from 

574 sample households. Households’ vulnerability to food insecurity status was determined 

using the vulnerability as expected poverty approach. Logistic regression model was used to 

identify factors that influence households’ vulnerability to food insecurity. Accordingly, the 

results of the study show that majority (72%) of the sample households were vulnerable to 

food insecurity. In addition, results revealed that age of household head, family size, safety net 

programmes, distance from healthcare and death of household members significantly increase 

households vulnerability to food insecurity. But farm income, irrigation use and credit use 

significantly decrease households’ vulnerability to food insecurity. Moreover, study conducted 

by Kakota et al. (2015) on determinants of household vulnerability to food insecurity in 

Malawi found that gender of household head, income, household size, land size and access to 

climate information are among the determinant of households’ vulnerability to food insecurity.  
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A research conducted by Gelaw and Sileshi (2013) and Stanley et al. (2015) assessed 

vulnerability to poverty using vulnerability as expected poverty and its determinants using 

different econometric methods. Access to productive resources and availability of adaption 

strategies are important factors influencing vulnerability to poverty and food insecurity 

(Stanley et al., 2015). In addition, studies conducted by Azeem et al. (2017) on determinants 

of vulnerability to food insecurity using vulnerability as expected poverty approach indicate 

that age of household head, income, household size, remittance, use of credit, education level 

of household head and sex of household head are main influencing factors of households’ 

vulnerability to food insecurity. 

 

2.4.3. Households’ Resilience to Food Insecurity and Its Determinants 

 

Study conducted by Adane et al. (2020) on analysis of rural households’ resilience to food 

insecurity in Southern Ethiopia using cross-section data collected from 420 households of 

three livelihood zones: Sidama Coffee, Sidama Maize Belt, and Agro-pastoralist livelihood 

zones. Principal Component Analysis were employed to analyze the data. Findings revealed 

that while differences in livelihood systems significantly explained variations in the level of 

households' resilience to food insecurity, Agro-pastoralist livelihood group is found to be a 

group with better resilience score on average terms. However, no significant difference is 

observed between coffee and maize livelihood systems. The Principal Component Analysis 

revealed that while all turned to be significant, income and food access, agricultural assets, 

and agricultural technology adoption are the three resilience dimensions toping in terms of 

contribution to household resilience to food insecurity. In terms of resilience status, very large 

proportion of the households (61%) is found to be less resilient and hence may not be able to 

withstand shocks. Furthermore, study conducted by Guyu and Muluneh (2015) using logit 

model shows that social safety net and cultural bond were the most important dimensions of 

household resilience to food insecurity. These are followed by income and food access, asset 

possession and stability, which played an intermediate role, and then by adaptive capacity and 

access to basic services, which also played considerable role and would play important role in 

the long-term for enhancing households’ resilience capacity.  
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From cross sectional survey data of 452 collected at farm household level in North Shewa, 

Gutu et al. (2012a) examined determinants of resilience to climate change impacts by 

classifying the respondent into three categories based on the time they take to bounce back 

after natural shocks. Their result confirm that farmers with better investment on natural 

resource management, access to market, better social network, access to credit, preparedness, 

saving liquid assets, access to irrigation and better level of education exhibited greater level of 

resilience. Shock resilience depends on the options available to a farm household, in terms of 

capabilities, provisions of public services like hospital, school, and assets, skills and 

knowledge, information, safety net  and etc. are crucial to improve the response mechanisms 

related to climate change and food insecurity in developing countries. Moreover, study 

conducted by Belcore et al. (2019) on analysis of gender vulnerability to climate‐related 

hazards in a rural area of Ethiopia shows that the vulnerability of households to climate‐related 

hazards is particularly related to the presence of governmental infrastructure, availability of 

water sources, and external aid.  

 

Alinovi et al. (2010) examine household’s resilience mechanisms aims to measure empirically 

the outcomes of different livelihoods strategies in terms of household resilience to food 

insecurity in the specific context of Kenyan households. Kenyan households were classified 

according to their own livelihood strategies by using the Ward’s cluster analysis technique 

into pastoralist, agro-pastoralist, smallholder farmers, large-holder farmers, entrepreneurs and 

wage-employees. Comparing resilience by livelihood clusters in the eight provinces of Kenya, 

they found out that there are significant differences across provinces and among clusters. 

According to their result Nairobi is by far the most resilient province and Eastern province the 

least, and from different livelihood strategies the large-holder farmers’ cluster is the most 

resilient, whilst the pastoralist is the least resilient. In terms of access to basic services, for 

example, access to credit is much more relevant to pastoralists and large-holders than it is to 

others. Access to water is more relevant to both farmer groups and agro-pastoralists, while 

access to electricity and telephone networks is relevant to entrepreneurs and wage-employees. 

The social safety-nets (transfers per capita) for wage-employees are twice those of other 

groups: this is related to urban poverty, where the lack of other assets (land, livestock, etc.) 

dramatically reduces the urban poor coping capacity. They employed, however, different 
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determinants of resilience for each livelihood group led to differences in terms of policy 

implications.  

 

2.5. Conceptual Framework of the Study  

 

In this study, efforts were made to assess households’ food insecurity status, vulnerability and 

resilience to food insecurity in the face of climate variability in North Shewa zone of Ethiopia. 

Thus, based on review of theoretical and empirical literature, and author’s knowledge of the 

vulnerability, resilience and food insecurity situation of the study area, the conceptual 

framework of the study which is presented in Figure 2 is discussed in detail as follows:  

 

Firstly, four general categories of drivers of food insecurity were identified; demographic 

factors, physical and natural resource factors, socio-economic and institutional factors, and 

climate-related factors. Drivers are considered to either act over the short or long term (acute 

versus chronic drivers), and to act either directly or indirectly by initiating other drivers of 

food insecurity. Broadly speaking, people experience food insecurity either because their 

access to food has been negatively affected or because of a reduction in production of their 

own food resources. Among the key outcomes to households of a condition of food insecurity 

are hunger and malnutrition, as well as livelihood choices that feedback to drive food 

insecurity. 

 

Secondly, different organizations define vulnerability in various ways. Vulnerability to climate 

variability and change can be defined in different ways as pre-adaptation (starting point) and 

post-adaptation (end point) vulnerability and outcome vulnerability. According to the post-

adaptation definition, vulnerability refers to the residual impacts of climate variability and 

change after adaptation options have been taken into account. That is, “the level of 

vulnerability is determined by the adverse consequences that remain after the process of 

adaptation has taken place” (Kelly and Adger, 2000). This approach specifically focuses on 

the physical dimensions of vulnerability. The pre-adaptation definition of vulnerability has its 

origin in the literature on food security and famine (Bohle et al., 1994) and vulnerability to 

natural hazards (Blaikie et al., 1994). According to this approach; limited access to resources, 
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political instability and exposure are the major causes of vulnerability. However, this study 

adopts the definition of IPCC Third Assessment Report (IPCC, 2001), which defines 

vulnerability as a function of three dimensions: sensitivity, exposure and adaptive capacity. 

 

Therefore, Figure 2 provides the conceptual framework for analyzing vulnerability. As the 

Figure illustrates, the context of this study could be viewed as exposed to food insecurity, and 

climate-related factors, such as drought (Von Braun and Webb, 1994) and flood (WB, 2008). 

Exposure in turn affects sensitivity, i.e., exposure to higher frequencies and intensities of 

climate risk seriously affect the biological and physical outcomes such as dependency ratio 

and crop diversity. Exposure is also related to adaptive capacity. Specifically, higher adaptive 

capacity either reduces the potential damage from or provides resilience against exposure to 

higher climate risk. 

 

This conceptual framework for vulnerability also suggests that sensitivity and adaptive 

capacity are interlinked. That is, given some fixed level of exposure, adaptive capacity 

influences the level of sensitivity. Lower adaptive capacity results in higher sensitivity and 

vice versa. Hence, sensitivity and adaptive capacity together with exposure add up to overall 

(total) vulnerability. The conceptual framework also captures socio-economic vulnerability, 

which mainly deals with variations within a society (Adger, 1999), and bio-physical 

vulnerability, which emphasizes the adverse effects of climate-related factors on human and 

agricultural systems (Füssel and Klein, 2006). Thus, this study employed the integrated 

approach, which tries to integrate both bio-physical and socio-economic factors in analyzing 

vulnerability to food insecurity. 

 

Finally, the concept of resilience which is related to systems-oriented way of coping with 

shocks is incorporated within the context of vulnerability and food insecurity. Shocks may be 

endogenous, if related to the households’ control of its options, or exogenous, otherwise. 

Whether the shocks are endogenous or exogenous, the household reacts to them by using 

available response mechanisms and its absorption and adaptive capacities. The reaction to 

some shocks occurs through government policy support, exogenous to the household, and 

might themselves be the causes of external shocks. Thus, measuring of households to food 



37 

 

insecurity depends on options and resources available to them: agricultural practice and 

technologies, access to basic services, income and food access, social safety nets, agricultural 

assets, non-agricultural assets, stability and adaptive capacity. 
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Figure 2: Conceptual framework of the study 

Source: Adapted from Alison (2005), Alinovi et al. (2010) and Zenebe et al. (2016). 
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3. RESEARCH METHODOLOGY 

 

This chapter describes where and how the research was conducted. These include: description 

of the study area, sampling design, methods of data collection and analysis, and variables 

definition and hypothesis. 

 

3.1. Description of the Study Area 

 

The study was carried out in North Shewa zone of Amhara Region, Ethiopia. The zone has 

twenty two rural districts in which seven districts are located in highland agro-ecology, eleven 

in midland agro-ecology and the remaining four in lowland agro-ecology. Its capital is Debre 

Berhan and has 387 rural and 55 urban kebeles. According to the Central Statistical Agency 

(CSA) (2013) population projection, North Shewa zone has a population size of 2,131,857 

persons.  

 

Mixed farming is the dominant livelihood source in the study area. Selling local alcoholic 

drinks, firewood, charcoal and multipurpose Guassa grass are used to supplement local 

livelihoods. However, most of the districts in the study area are food insecure, and the problem 

is worse in the highland and midland agro-ecological zone (North Shewa zone Food Security 

Coordination and Disaster Prevention Office, 2018). According to information from the zone 

Food Security Coordination and Disaster Prevention Office, large parts of the study area are 

beneficiaries of the Productive Safety Nets Program (PSNP). Climate change and variability 

related risks such as reduced or variable rainfall, warming temperature, crop and livestock 

pests and diseases, flooding, drought and soil erosion are the major livelihood challenges to 

farm households of the study area (Arragaw and Woldeamlak, 2017). Current climate change 

and variability contributes to reduced agricultural productivity and the future sustainability of 

the sector in the study area depends on the types of coping and adaptation strategies used by 

farmers.  

 

The study covered six districts, namely Kewot, Ankober, Menz Keya Gebireal, Asagirt, 

Tarmaber and Angolelana Tera, of North Shewa zone (Figure 3). The total population of the 
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six districts is 446,445 out of which 234,415 are males and 212,030 are females. Kewot is in 

the lowland agro-ecological zone, Ankober, Menz Keya Gebireal and Asagirt are in the 

midland agro-ecological zone and, Tarmaber and Angolelana Tera are in the highland agro-

ecological zone. Elevation ranges from 1853 m above mean sea level in Kewot to 2473 m 

above mean sea level in Angolelana Tera. Some 38.6% of the total area of the six districts is 

mountainous, 36.6% is rugged and 24.8% is plain lands. Based on the soil classification 

system, Black cover about 21% of the districts, Red brown cover about 41%, Red cover 21%, 

Gray cover 11% and others account for some 6%. The major land use types include cropland 

(41%), forest and bush (22%), and grazing (5%). Annual rainfall is >1000 mm and mean 

annual temperature ranges from 15 0C in Angolelana Tera to 20 0C in Kewot (North Shewa 

zone Agriculture Office, 2013). 

 

Figure 3: Geographical location of the study area and districts  

Source: Extracted from Ethio-GIS (2019). 
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3.2. Sampling Design 

 

To select representative sample respondents for the household survey, multistage sampling 

technique was used. First, districts in the zone were clustered based on agro-ecology into 

three: highland, midland and lowland. Again, districts of each agro-ecological zone were 

classified into two based on frequency of relief recipient (high relief recipient and low relief 

recipient). Accordingly, from the seven districts located in the highland, three of them were 

high frequent relief recipients (in thirteen years, the districts received relief more than six 

times) and the remaining four districts were low frequent relief recipients (received relief less 

than or equal to six times) for the time period ranging from 2006 to 2018. Likewise, among 

the eleven districts which are located in the midland, three of them were high frequent relief 

recipients and the remaining eight districts were low relief recipients. Also, out of the four 

districts located in the lowland, two districts were high frequent relief recipients and the 

remaining two districts were low relief recipients. 

 

Therefore, there were six clusters of high relief and low relief recipient districts. Accordingly, 

from highland, Tarmaber district was high frequent relief recipient and Angolelana Tera from 

low frequent relief recipient clusters were randomly selected. From midland, Ankober district 

was high frequent relief recipient and, Asagirt and Menz Keya Gebireal from low frequent 

relief recipient clusters were randomly selected. From high relief recipient lowland agro-

ecology districts, Kewet was also included randomly. The total districts sum up to six: two 

districts from highland, three districts from midland and one district from lowland agro-

ecologies. Finally, representative kebeles from each district were selected using simple 

random sampling technique. Therefore, the total kebeles selected sum up to fifteen (eight 

kebeles from high relief recipient districts and seven kebeles from low relief recipient 

districts). 

 

The total sample size was determined using a formula which provides the maximum size to 

ensure the desired precision, given by Kothari (2004) as follows: 

𝑛 =
𝑍2𝑝𝑞𝑁

𝑒2(𝑁 − 1) + 𝑍2𝑝𝑞
=

(1.96)2(0.5)(0.5)(76,549)

(0.05)2(76,548) + (1.96)2(0.5)(0.5)
= 382.2467 382         (1) 
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where, n is desired sample size; Z is the standard cumulative distribution that corresponds to 

the level of confidence with the value of 1.96; e is the desired level of precision; p is the 

estimated proportion of an attribute present in the population, which takes a value of 0.5 as 

suggested by Israel (1992) to get the desired minimum sample size of households at 95% 

confidence level and ±5% precision; q=1-p; and N is the size of the total population from 

which the sample is drawn. Accordingly, a sample of 382 household heads were selected from 

fifteen kebeles using random sampling method based on probability proportional to size as 

shown in Table 1. 

 

Table 1. Distribution of the sample in districts, kebeles and households 
 

Sample districts  Sample kebeles 

Districts  Total hhs  Sample hhs  Kebeles  Total hhs  Sample hhs 

Kewot 15084 75 

Ayaber 640 22 

Dorasmet 808 27 

Debir 780 26 

Ankober 14770 74 

Lay Gorebela 537 20 

Chefa 779 29 

Mehal Wonz 661 25 

Menz Keya 

Gebireal 
9030 45 

Nidi 661 23 

Ameja 611 22 

Asagirt 9150 46 
Koso Amba 555 22 

Wona 590 24 

Tarmaber 13793 69 
Yitamna Koste  604 35 

Adoke 603 34 

Angolelana Tera 14722 73 

Tsigereda 1361 28 

Addis Amba 755 15 

Kitalegn 1449 30 

Total 76549 382 Total 11394 382 

“hhs” indicates household heads  

Source: Own computation (2019) 

 

3.3. Data Types, Sources and Collection Methods  

 

The data required for achieving objectives of this study was both quantitative and qualitative 

in nature. For this purpose, both primary and secondary data sources were used. Primary data 

was collected from different category of respondents; household heads, religious leaders, local 

representatives, kebele leaders and experts of the study issue through questionnaire, discussion 
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and interview data collection instruments. To collect other relevant information, secondary 

data was used from various sources. Secondary data was obtained from different literature. 

Overall, both the quantitative and qualitative data of the study through questionnaire, group 

discussion and interview was conducted in the following ways;  

 

Both closed and open-ended questions were prepared to generate the required primary 

household level data. Prior to the actual data collection, the questionnaire was pre-tested 

(April 2019) to ensure clarity, validity, and sequence of the question with the non-sampled 

respondents. The pre-testing was employed in three selected districts, one at each agro-

ecological district. Based on the result of pre-test, necessary modifications were made and 

finally, the modified questionnaire was employed to collect data (April-June 2019) from the 

sampled households. To generate information at the field level, 20 enumerators who know the 

local language and hold diploma and first degree were recruited and trained on data collection 

tools and interview handling.  

 

Data from Focus group discussion (FGD) and key informant interview (KII) were employed to 

gather general and specific information related to households’ food insecurity, vulnerability 

and resilience situations. In relation to this, a total of three FGD were carried out, in three 

randomly selected kebeles, one from each agro-ecological district. The FGDs were composed 

of 10 participants (religious leaders, local representatives, kebele leaders, male and female 

household heads). A total of three individuals from three kebeles (one from each agro-

ecological district) were selected as a KII. The KII was comprises of one religious leader, one 

expert with agricultural and environmental background and one kebele leader.  

 

3.4. Methods of Data Analysis   

 

Data analysis was carried out using descriptive statistics and econometric models 

accompanied by STATA 14 software package. Descriptive statistical tools such as mean, 

standard deviation, frequency and percentage, were used to describe and analyze households’ 

characteristics, food insecurity status among households, level of households’ vulnerability to 

food insecurity and resilience level of households to food insecurity. Econometric models 



44 

 

were used to identify factors that contribute to households’ food insecurity, vulnerability to 

food insecurity and resilience to food insecurity. Furthermore, mean and proportion 

comparison using t-test and chi-square test, respectively, were conducted to compare groups 

with respect to variables of interest.  

 

3.4.1. Measurement of Household Food Insecurity  

 

In this study, the outcome of food insecurity situation was estimated based on households’ 

calorie acquisition, including daily calorie intake per AE, to determine food availability and 

food insecurity status. The daily calorie availability was measured based on consumption per 

AE. For this purpose, food balance sheet and aggregate households calorie consumption was 

constructed.  

 

Households’ calorie availability was computed from each food item consumed and grouped 

into seven food groups, adjusted for food processing to obtain the net weekly calorie 

availability. The net weekly calorie availability was divided by seven to obtain the households 

daily calorie intake. The family size of each household was converted into AE family size 

which considers age, sex and activity level of each family member in the households. The 

daily net calorie consumption of the households was divided by the AE family size to obtain 

the daily calorie availability per AE of the households. Thus, based on the food insecurity 

threshold for Ethiopia i.e. 2200 kcal per day per AE (FDRE, 2002), households with daily 

calorie consumption per AE less than 2200 kcal were categorized as food insecure and those 

households whose daily calorie consumption per AE greater than or equal to this threshold 

grouped as food secure.    

 

3.4.2. Determinants of Household Food Insecurity  

 

Once the groups are categorized as food insecure and food secure, the next step is to identify 

factors that contribute to households’ food insecurity. Thus, a variety of econometric models 

can be used for determining factors influencing households’ food insecurity. Conventionally, 

linear regression analysis is widely used in most economic and social investigation because of 
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availability of simple computer packages, as well as ease of interpreting the results. However, 

results derived from linear regression analysis may lead to fairly unreasonable estimates when 

the dependent variable is dichotomous. Therefore, the use of logit or probit models is 

recommended as a panacea of the drawback of the linear regression model (Gujarati, 2003). 

Which model to choose between logit and probit is, however, difficult for they are similar in 

most applications, the only difference being that the logistic distribution has slightly fatter 

tails. This means that there is no binding reason to choose one over the other but for its 

comparative mathematical and interpretational simplicity many researchers tend to choose the 

logit model (Hosmer and Lemeshew, 1989). Therefore, this study employed the logit model 

following the footstep of these researchers. The dependent variable in this case, food 

insecurity, was a binary variable which took a value 1 if a household was found to be food 

insecure and 0, otherwise. 

 

The cumulative logistic probability model can be econometrically specified as (Pindyck and 

Rubinfeld, 1981): 

𝑃𝑖 = 𝐹(𝑍𝑖) =
1

1 + 𝑒−(𝛼+∑ 𝛽𝑖𝑋𝑖)
                                                                                                             (2) 

where 𝑃𝑖 is the probability that a household ith is being food in-secured given 𝑋𝑖; 𝑋𝑖 represents 

the ith explanatory variables; 𝛼 and 𝛽𝑖 are regression parameters to be estimated; 𝑒 is the base 

of the natural logarithm.  

 

For ease of interpretation of the coefficients, a logistic model could be written in terms of the 

odds and log of odds. The odds ratio is the ratio of the probability that a household would be 

food insecure (𝑃𝑖) to the probability of a household would not be food insecure (1 − 𝑃𝑖). That 

is,           

(
𝑃𝑖

1 − 𝑃𝑖
) = 𝑒𝑍𝑖                                                                                                                                          (3) 

and taking the natural logarithm of equation (3) yields: 
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ln (
𝑃𝑖

1 − 𝑃𝑖
) = 𝑍𝑖 = 𝛼 + 𝛽1𝑋1 + 𝛽2𝑋2 + ⋯ + 𝛽𝑚𝑋𝑚                                                                      (4) 

If the disturbance term is assumed U𝑖 is taken into account, the logit model becomes: 

ln (
𝑃𝑖

1 − 𝑃𝑖
) = 𝑍𝑖 = 𝛼 + ∑ 𝛽𝑖𝑋𝑖 + U𝑖

𝑚

𝑖=1

                                                                                               (5) 

Finally, the parameters of the model, 𝛼 and 𝛽, are estimated using the maximum likelihood 

method (Pindyck and Rubinfeld, 1981; Maddala, 1997). 

 

3.4.3. Measuement of Household Vulnerability to Food Insecurity 

 

Based on the definition of vulnerability given by Chaudhuri et al. (2002), this study considers 

food insecurity as a state of a household consuming less than the required threshold and uses 

food insecurity as a measure of welfare. Accordingly, this approach is divided into three basic 

steps, that is, identifying the welfare indicator; identifying the vulnerability threshold and 

measuring vulnerability.   

 

Chaudhuri et al. (2002) uses consumption measures as a welfare indicator, arguing that it 

provides a more adequate picture of wellbeing, especially in low or medium-income countries. 

Consumption measures also have the advantage that they are accurately measured. However, 

rather than using mere consumption expenditure as in Chaudhuri et al. (2002) and Bogale 

(2012), this study employed an improved measure used by Stanley et al. (2015), which uses 

household’s consumption expenditure per adult equivalent (i.e. from own production, 

purchases and gift/assistance) as a measure of welfare. This approach was motivated by the 

fact that households in the study area depended on their own production, market purchases and 

gift/assistance for household food consumption requirements. 

 

The studied households commonly produce a range of crops and, livestock types and products 

for own consumption and selling. Therefore, the annual yields, price per kilogram, quantity 

sold and quantity consumed for each of crop types were obtained through the survey. The total 
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annual expenditure on food for each household through market purchases and gift/assistance 

was also estimated in the survey. The questionnaire also established the total value of each 

livestock types and products consumed annually from own production and market purchases. 

The total annual household consumption expenditure was calculated by adding the annual 

value of crops consumed from own production, market purchase and gift/assistance, and the 

total value of livestock types and products consumed from own production and market 

purchase. The total number of household members and their age groups were also obtained 

from the survey. These were used to calculate the annual consumption expenditure per AE for 

each household.  

 

A household with high annual consumption expenditure per AE is generally more likely to 

meet its consumption needs and be food secure. The daily energy requirement, as of total 

annual household consumption expenditure, the value of the food poverty line (threshold) 

recommended by FDRE (2002), is 2200 kilocalories per AE. Therefore, using the survey 

result was determined. As a result, the food poverty line for the study area was found to be 

Birr 3463 per annum. In other words, a total of Birr 3463 per annum was needed to purchase 

food that could meet the basic daily food-energy requirements of an adult person. Based on the 

CSA (2019)’s report of the country and regional consumer price indices, the study area (North 

Shewa zone) had a Consumer Price Index (CPI) of 141.2% (December 2016 = 100). Thus, CPI 

was used to deflate the food poverty line in the study taking into account the effect of 

inflation. Consequently, the food poverty line is adjusted at Birr 2453 per AE per year, using 

the end of December 2016 constant price. These results are extensively used in the subsequent 

analysis of food insecurity in the present study. 

 

The approach developed by Chaudhuri et al. (2002) adopted in this study identifies the 

vulnerability level at a given time as the probability that the household will find itself 

consumption poor at the next time period, and estimates this probability. The choice of the 

vulnerability threshold involves generating a sample that is classified into two groups, that is 

those that are vulnerable and those that are not vulnerable to food insecurity. It entails 

establishing a vulnerability threshold v, such that a household is said to be vulnerable if its 

vulnerability probability is greater or equal to v, that is, 𝑣ℎ ≥ 𝑣. According to Chaudhuri et al. 
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(2002), the choice of the vulnerability threshold is quite arbitrary. A common choice in 

literature is a threshold vulnerability probability of 0.5. Thus, a household was considered 

vulnerable to food insecurity if the probability was greater than or equal to 0.5 and less 

vulnerable to food insecurity if the probability was less than 0.5 (Pritchett et al., 2000). 

 

Following Chaudhuri et al. (2002), the vulnerability level of a household h in year t is defined 

as the probability that the household will find itself consumption poor, that is the annual per 

capita value of food consumed will not be adequate to meet the recommended 2200 

kilocalories per person in year t + 1. Therefore, the probability that a household will be food 

insecure in the future can be expressed as:   

𝑉ℎ𝑡 = 𝑃𝑟(𝐶ℎ,𝑡+1 < Z )                                                                                                                            (6) 

where 𝑉ℎ𝑡 is the vulnerability of household h to be food insecure in year t; 𝐶ℎ,𝑡+1 is the food 

consumption expenditure per AE for a household h in year t + 1 and Z is the value of food 

appropriate to meet the recommended minimum daily calorie requirement of 2200 kilocalories 

per AE (i.e. food security threshold). 

 

To assess a household’s vulnerability to food insecurity, there is a need to make inferences 

about its future consumption levels. In order to do that, a framework for thinking explicitly 

about both the inter-temporal and cross-sectional determinants of food availability at the 

household level is needed (Chaudhuri et al., 2002). The food security status (i.e. annual food 

consumption expenditure per AE) is dependent on the household’s own production, market 

purchases and food assistance. Consumption from own food production, agricultural and non-

agricultural incomes and food assistance is influenced by a number of factors associated with 

adaptive capacity, risk exposure and sensitivity. This suggests the following reduced form 

expression for per capita annual value of food consumption expenditure:  

𝐶ℎ𝑡 = 𝐶(𝑋ℎ)                                                                                                                                              (7) 

where 𝑋ℎ represent a bundle of observable household characteristics including social capital, 

access to early warning information, access to agricultural technologies, rainfall variability, 

drought, flood, dependency ratio and crop diversity, among other factors. Substituting 
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Equation (7) into Equation (6) the expression for vulnerability level is rewritten as: 

𝑉ℎ𝑡 = 𝑃r(𝐶(𝑋ℎ) < 𝑍|𝑋ℎ)                                                                                                                      (8) 

The expression in Equation (8) suggests that the households’ vulnerability level is derived 

from the observable household characteristics and this is compared to the household 

consumption expenditure per AE adequate for meeting the recommended consumption 

requirements (𝑍) (Chaudhuri et al., 2002). Following Chaudhuri et al. (2002), Gaiha and Imai 

(2008) and Gunther and Harttgen (2009) who derived empirically a variant of VEP from the 

food consumption expenditure function, this study specifies Equation (8) as:  

ln𝐶ℎ = 𝑋ℎ𝛽 + 𝜀ℎ                                                                                                                                      (9) 

where ln𝐶ℎ represents the log of consumption expenditure per AE for the household, 𝑋ℎ 

represents a bundle of observable household characteristics including social capital, access to 

early warning information, access to agricultural technologies, rainfall variability, drought, 

flood, dependency ratio and crop diversity, 𝛽 is a vector of parameters to be estimated, and 𝜀ℎ 

is a mean-zero disturbance term that captures idiosyncratic factors (shocks) that contribute to 

different per capita values of food consumption in different households that are otherwise 

observationally equivalent. 

 

The consumption expenditure per AE for the household (𝐶ℎ) is assumed to be log-normally 

distributed and as such the disturbance term, 𝜀ℎ will be normally distributed. Furthermore, it is 

assumed that 𝜀ℎ captures the idiosyncratic shocks that contribute to the difference in food 

consumption expenditure levels for households that share the same characteristics. However, it 

is unlikely that it captures covariate shocks which can affect all households at a given time and 

unexpected very large negative shocks such as food insecurity. Furthermore, it is assumed that 

the variance of the unexplained part of per AE value of food consumed 𝜀ℎ depends on 

household h’s observable characteristics: 

𝜀�̂�𝐿𝑆,ℎ
2 = 𝑋ℎ𝜃 + 𝜂ℎ                                                                                                                                 (10) 

where 𝜃 represents a vector of parameters to be estimated, 𝜂ℎ is the vector of residuals of this 
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second estimation. Standard regression analysis based on OLS assumes homoskedasticity, and 

estimates of 𝛽 and 𝜃 will be unbiased but inefficient if this assumption does not hold. To deal 

with this problem and obtain consistent estimate of parameters, it is necessary to allow 

heterosckedasticity, that is, variances of the disturbance term across households depending on 

𝑋ℎ. Thus, the estimates of 𝛽 and 𝜃 could be obtained using FGLS (Chaudhuri et al., 2002; 

Christiaensen and Subbarao, 2004; Ayalneh, 2012; Million et al., 2019). In the FGLS, 

Equation (9) is estimated using an OLS procedure. Then the estimated residuals from Equation 

(9) are used as a dependent variable to estimate equation 10. The predictions from Equation 

(10) are used to transform equation 10 as follows: 

𝜀ℎ̂,𝑂𝐿𝑆
2

𝑋ℎ𝜃𝑂𝐿𝑆

= [
𝑋ℎ

𝑋ℎ𝜃𝑂𝐿𝑆

] 𝜃 +
𝜂ℎ

𝑋ℎ𝜃𝑂𝐿𝑆

                                                                                                        (11) 

This transformed equation is estimated using OLS to obtain an asymptotically efficient FGLS 

estimate,  𝜃𝐹𝐺𝐿𝑆. Note that 𝑋ℎ𝜃𝐹𝐺𝐿𝑆 is a consistent estimate of 𝜀�̂�𝐿𝑆,ℎ
2 , the variance of the 

idiosyncratic component of the household’s food consumption expenditure per adult 

equivalent. The estimates; 

�̂�𝜀,ℎ
2 = √𝑋ℎ𝜃𝐹𝐺𝐿𝑆                                                                                                                                    (12) 

are then used to transform Equation (9) as follows: 

ln 𝐶ℎ

�̂�𝜀,ℎ
2 = [

𝑋ℎ

�̂�𝜀,ℎ
2 ]  𝛽 +

𝜀ℎ

�̂�𝜀,ℎ
2                                                                                                                        (13) 

OLS estimates of Equation (13) yield consistent and asymptotically efficient estimates of 𝛽. 

Using the estimated coefficients (�̂�𝑎𝑛𝑑 𝜃), the expected log household’s food consumption 

expenditure per AE is measured as: 

�̂�{ ln 𝐶ℎ|𝑋ℎ} = 𝑋ℎ�̂�                                                                                                                            (14)          

and the variance of log per capita value of food consumed for each household is measured as: 



51 

 

�̂�{ ln 𝐶ℎ|𝑋ℎ} = �̂�𝜀,ℎ = 𝑋ℎ𝜃                                                                                                                 (15) 

Following Gaiha and Imai (2008) and Gunther and Harttgen (2009) assuming that per AE food 

consumption is log-normally distributed, and using the estimated parameters of the model, the 

probability that a household will be food insecure in the near future (say, at time t + 1) is 

expressed as: 

�̂�ℎ = �̂�𝑟 { ln 𝐶ℎ < ln Z|𝑋ℎ} =  [
ln Z − 𝑋ℎ�̂�

√𝑋ℎ�̂�
]                                                                          (16) 

where  [ . ] is the cumulative density of the standard normal distribution function, �̂� is a 

variance of standard error of the regression, �̂� is the expected household food consumption 

expenditure per AE, 𝑍 is the prescribed threshold per AE value of food consumed to meet the 

minimum energy requirement (food poverty line). �̂�ℎ is a set of estimates one for each 

household and denotes the probability of falling below the minimum threshold in the future 

that each household faces. The value of �̂�ℎ lies between 0 and 1. When �̂�ℎ = 0 a household’s 

per capita value of food consumed will be adequate to meet the minimum amount of calories 

required, and when �̂�ℎ = 1 the value of food consumed will be lower than the prescribed 

threshold.         

                                                                                               

3.4.4. Determinants of Household Vulnerability to Food Insecurity  

 

Once the groups are categorized as vulnerable and non-vulnerable, the next step is to identify 

the determinants of households’ vulnerability to food insecurity. Thus, various models 

including two-stage least squares regression model (Kakota et al., 2015), three-step FGLS 

(Million et al., 2019) and logit model (Stanley et al., 2015; Arega and Woldeamlak, 2013) are 

often used for determining factors influencing households vulnerability to food insecurity. 

Therefore, this study employed the logit model following the footstep of these researchers. 

The dependent variable in this case, household vulnerability, was a binary variable which took 

a value 1 if a household was found to be vulnerable and 0, otherwise. The cumulative logistic 

probability model is specified by Pindyck and Rubinfeld (1981) as: 
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𝑃𝑖 = 𝐹(𝑍𝑖) =
1

1 + 𝑒−(𝛼+∑ 𝛽𝑖𝑋𝑖)
                                                                                                           (17) 

where 𝑃𝑖 is the probability that a household i is vulnerable to being food insecure given 𝑋𝑖; 𝑋𝑖 

represents the ith explanatory variables; 𝛼 and 𝛽𝑖 are regression parameters to be estimated; e 

is the base of the natural logarithm. For ease of explanation, the probability that a given 

household is vulnerable to food insecurity is expressed as: 

𝑃𝑖 =
1

1 + 𝑒− (𝑍𝑖)
                                                                                                                                     (18) 

And the probability that a given household is not vulnerable to food insecure is 1‒ 𝑃𝑖: 

(1‒ 𝑃𝑖) =
1

1 + 𝑒− (𝑍𝑖)
                                                                                                                            (19) 

And thus, 

(
𝑃𝑖

1‒ 𝑃𝑖
) =

1 + 𝑒(𝑍𝑖)

1 + 𝑒− (𝑍𝑖)
                                                                                                                           (20) 

is the ratio of the probability that a household is vulnerable to food insecurity to the 

probability of that it is not vulnerable. The log odds of the probability that a household is 

vulnerable to being food secure in the future is given by: 

ln (
𝑃𝑖

1‒ 𝑃𝑖
) = Z𝑖 = 𝛼 + 𝛽1𝑋1 + 𝛽2𝑋2 + ⋯ + 𝛽𝑘𝑋𝑘                                                                         (21) 

If the disturbance term 𝑢𝑖 is taken into account the logit model becomes: 

ln (
𝑃𝑖

1‒ 𝑃𝑖
) = Z𝑖 = 𝛼 + ∑ 𝛽𝑖𝑋𝑖 +

𝑘

𝑖=1

𝑢𝑖                                                                                                  (22) 

Finally, the parameters of the model, 𝛼 and 𝛽, are estimated using the maximum likelihood 

method (Pindyck and Rubinfeld, 1981; Maddala, 1997). 
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3.4.5. Measurement of Household Resilience to Food Insecurity   

 

Conceptualization of the components of resilience has become a significant part of the “new” 

thinking about resilience, which is linked to promoting resilience as a development agenda, 

whereas, the ability and methods to measure resilience are contested. A range of literature (e.g. 

Twigg, 2009; Schipper and Langston, 2015; BRACED, 2015) indeed revealed that what 

counts as an indicator of resilience has been defined and redefined in semi-chaotic fashion, 

depending on different interpretations of what the concept means, as well as how best to go 

about measuring it. Due to the need for context specific, accurate, and reliable indicators based 

on available data, universal indicators cannot exist. Nevertheless, this literature has found that 

universal principles of resilience are necessary to ensure that there is accountability and, above 

all, that it is truly resilience that is being measured. The irony, of course, is that both the use of 

indicators, as well as resilience as a concept, is still debated. 

 

Even though different sets of indicators or dimensions of resilience appear to be of significant 

importance on their own, given the diverse range of vulnerability angles to context-specific 

shocks and stresses, it is found to be necessary that the combination of different dimensions 

make resilience more holistic. Hence, the analysis suggested that combinations, accompanied 

by qualitative information on context, may provide a sense of direction (built or reduced 

resilience). In Ethiopia, even though the largest share of building resilience circles around 

livelihood and household well-being, existing evidence from literature suggests that resilience 

cannot be measured solely through indicators of improved livelihoods and well-being, but also 

with significant inclusion of information on the other household dimensions. Therefore, 

considering the works of Alinovi et al. (2010), Guyu and Muluneh (2015), Temesgen et al. 

(2016), Mohamed et al. (2019) and Adane et al. (2020), the following are key dimensions of 

resilience and their indicators used for this study to develop resilience capacity index for each 

household. 

 

Agricultural Practice and Technologies (APT): This component is supposed to capture the 

level of agricultural practice and technology adopted by the household. The observed variables 

that are used to generate this latent variable are: fertilizer, pesticide and veterinary service. 
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Access to basic services (ABS): It is an important indicator of households’ resilience. This 

indicator is expected to enhance households’ resilience by providing key public responses and 

facilities to quickly withstand and bounce back from shocks and stresses. The following basic 

services were considered in the analysis: distance to water source, distance to health center, 

distance to school, distance to all-weather road, access to electric power, access to telephone 

services and access to credit services.    

 

Income and food access (IFA): This indicator is directly related to households’ capacity to 

access food. Traditionally, food access is measured by income; however, to better estimate the 

overall aspect of access to food, this study included four more variables, namely, per capita 

expenditure, per capita calorie intake, household food insecurity access scale (HFIAS) and 

household dietary diversity score (HDDS). 

 

Social safety nets (SSN): They are crucial for all households, especially for the poor, to make 

life simple and lessen the impact of certain shocks to them. It can therefore be considered to 

represent the system’s capacity to mitigate shocks, and a general indicator for them has to be 

included in the estimation of resilience. The variables used to generate the SSN indicator 

were: amount of cash and in-kind assistance, quality of assistance, job assistance, frequency of 

assistance, and overall opinion on targeting.  

 

Agricultural Assets (AA): It is an important ingredient representing the households capital 

used to quickly cope with a certain shocks or stresses. The following observable variables 

were used to compute the latent variable representing this component: cultivated land size and 

livestock owned. 

 

Non-Agricultural Assets (NAA): Assets play a crucial role in determining the households 

risk coping mechanisms. It includes both individual assets and technical assets (those needed 

to work, cook and so on). Thus, variables used to generate the NAA indicator were: house 

value and durables value. 
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Stability (S): It is a widely used concept in food security literature, although it is usually used 

to describe the stability of food supply. This study considers stability to be a cross-sectoral 

dimension of resilience. An index of income stability, for instance, may be its variability 

(increased, decreased or no change) over the past year. Therefore, the variables used for the 

measurement of stability were: job lost and income change. 

 

Adaptive capacity (AC): It indicates the households’ capacity to cope with and adapt to a 

certain shock, enabling that household to keep performing its key functions. In other words, 

AC represents households’ capacity to absorb shocks. For example, having more sources of 

income means having more options of mitigating food insecurity. The characteristic of 

adaptability is the buffer effect on household key functions. Therefore, AC was measured by 

the following indicators: diversity of income sources, literacy level of the household head, 

access to early warning information and dependency ratio. 

 

All these factors are combined into an index that gives an overall quantitative “resilience 

score.” The score clearly shows where investments need to be made to further build resilience. 

By using this quantitative approach, decision-makers can objectively target their actions and 

measure their results over time. The Resilience Capacity Index (RCI) systematically compares 

resilience across households, regions or even countries. Therefore, the formula used to 

develop the index is given as follows: 

 R(j) = (∑ (
aij−aij

σ
)n

i,j=1 ∗ PC1i + ∑ (
bij−bij

σ
)n

i,j=1 ∗ PC2i + ⋯ + ∑ (
hij−hij

σ
)n

i,j=1 ∗ PC8i)         (23) 

R(j) = (∑ APTi

j=m,i=n

j=1,i=1
+ ∑ ABSi

j=m,i=n

j=1,i=1
+ ∑ IFAi

j=m,i=n

j=1,i=1
+ ∑ SSNi

j=m,i=n

j=1,i=1
+ ∑ AAi

j=m,i=n

j=1,i=1

+ ∑ NAAi

j=m,i=n

j=1,i=1
+ ∑ Si

j=m,i=n

j=1,i=1
+ ∑ ACi

j=m,i=n

j=1,i=1
)                                          (24) 

where 𝑅(𝑗) is the overall resilience capacity index for the jth household, and 𝐴𝑃𝑇𝑖 is the 

agricultural practice and technologies index of the ith household, 𝐴𝐵𝑆𝑖 is the access to basic 

services index of the ith household, 𝐼𝐹𝐴𝑖 is the income and food access index of the ith 
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household, 𝑆𝑆𝑁𝑖 is the social safety nets index of the ith household, 𝐴𝐴𝑖  is the agricultural 

assets index of the ith household, 𝑁𝑁𝐴𝑖is the non-agricultural assets index of the ith household, 

𝑆𝑖  is the stability index of the ith
 household, and finally, 𝐴𝐶 is the adaptive capacity index of 

the ith household. 𝑃𝐶𝑖  are the principal components of the ith
 indicator of resilience.  

 

In the analysis, the model brings together ranges of variables. Hence, PCA is used to attach 

relative weight to the indices, following the works of Temesgen et al. (2008), Madu (2012) 

and Gutu et al. (2012a). Thus, the weighted values of indices for all the variables are obtained 

using the first principal component. PCA is frequently used in research that constructs indices 

for which there are no well-defined weights, such as asset-based indices used for the 

measurements of wealth across different social groups. The argument here is that, as with the 

asset-based indices for wealth comparison, there are no well-defined weights assigned to the 

different variables of resilience under the different dimensions. Therefore, PCA generate the 

weights, based on the assumption that there is a common factor that explains the variance in 

the resilience level. Instinctively, the first principal component of a set of variables is the 

linear index of all the variables that captures the largest amount of information common to all 

them. Accordingly, the first component scores from the PCA measure the weighted sum of the 

score of all variables.  

 

Furthermore, the scores for each of the latent indicators of resilience were estimated using the 

Bartlett method. The Bartlett method generally produces latent variable scores that are 

unbiased and univocal (Distefano et al., 2009). To test the factorability of the variables, all the 

requirements recommended for PCA model were checked. Bartlett’s Test of Sphericity was 

run to check if the correlation matrix (R-matrix) resembles identity matrix. That is, to see 

whether the variables used in the PCA model correlated badly with each other or not. In 

technical terms, the Bartlett’s Test of Sphericity tests the null hypothesis that the original 

correlation matrix is identity matrix implying that each variable correlates only with itself. 

According to Field (2005), for good model this test needs to be significant to fail to accept the 

null hypothesis. Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was used to test 

sufficiency of overall sample and also for each variable in the model. According to Field 

(2005), the KMO measure of sampling adequacy value should be 0.5 and above in a good 
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model. The components extraction was done using PCA method applying Eigenvalue of 1 as 

minimal criterion (also called Kaiser's rule suggested by Kaiser, 1960 cited in Jolliffe, 2002 

and Field, 2005) for selecting more meaningful components. 

 

3.4.6. Determinants of Household Resilience to Food Insecurity  

 

The measuring tools of resilience to food insecurity as discussed in previous section provide a 

framework for understanding the most effective combination of short-and long-term strategies 

for lifting families out of food insecurity promulgated by certain induced shocks and stresses, 

through building resilience. It is based on the principle that the factors that make households 

more resilient and maintain them on the path of continuous progress out of food insecurity 

must first be understood and then strengthened. Thus, this resilience framework looks at the 

root causes of household vulnerability, as well as predicts how well households will cope with 

future crises or disasters. However, given the fact that RCI is constructed using 30 indicators 

does not mean that all the indicators are equally important. Moreover, it would not be possible 

for a single entity to invest in all of them to bring about the desired level of resilience and 

ensure progress out of food insecurity. Hence, it is important to identify the most important 

and determining factors of resilience for programming purposes. 

 

Now the resilience level as measured by RCI appears as a dependent variable. As the RCI puts 

the households on a range of the resilience index, the dependent variable ranges from positive 

values to negative values, where positive values mean higher levels of resilience and the 

negative values mean relatively lower levels of resilience. In this way, the resilience level will 

be continuous rather than discrete. In this connection, OLS regression model for the analysis 

of resilience to food insecurity was used. Thus, the model equation can then be written as: 

𝑦𝑖 = 𝑥𝑖𝛽 + 𝑢𝑖 , 𝑢𝑖/𝑥𝑖 , ~𝑁(0, 𝜎2), 𝑐𝑜𝑣(𝑢, 𝑐) = 0                                                                             (25) 

On the other hand, in order to identify the factors for a better level of resilience from OLS 

regression result and ensure the robustness of the result, a censored regression model was also 

applied. Because a considerable number of the households may have a RCI of negative and 

zero values, the dependent variable can be censored. In such a dataset, an appropriate 
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alternative is censored regression. Censored models were originally developed to deal with 

corner solution outcome; however, they can be used to estimate models of both cases: 

censored and corner solution (Wooldridge, 2009). Hence, by censoring the data at zero, the 

model specification for the regression can be given as: 

𝑦𝑖 = 𝑥𝑖𝛽 + 𝑢𝑖 , 𝑢𝑖/𝑥𝑖 , ~𝑁(0, 𝜎2), 𝑐𝑜𝑣(𝑢, 𝑐) = 0                                                                             (26) 

𝑤𝑖 = 𝑚𝑎𝑥(𝑦𝑖, 𝑐𝑖)                                                                                                                                   (27) 

𝑝(𝑤𝑖 = 𝑐𝑖/𝑥𝑖) = 𝑃(𝑦𝑖 ≥ 𝑐𝑖/𝑥𝑖) 

         = 𝑝(𝑢𝑖 ≥ 𝑐𝑖 − 𝑥𝑖𝛽) = 1 −  [(𝑐𝑖 −
𝑥𝑖𝛽

𝜎
)]                                                                           (28) 

The density of 𝑤𝑖 given, 𝑥𝑖 and 𝑐𝑖 is given by: 

𝑓(𝑤𝑖/𝑐𝑖,𝑥𝑖) = 1 −  [(𝑐𝑖 −
𝑥𝑖𝛽

𝜎
)] , 𝑤 =  𝑐𝑖     

= (
1

𝜎
) ∅, [(𝑐𝑖 −

𝑥𝑖𝛽

𝜎
)] , 𝑤 > 𝑐𝑖                                                                                              (29) 

The likelihood function of the censored model is given by: 

𝐿 (𝛽,
𝜎2

𝑥𝑖
, 𝑐𝑖) = ∏ (

1

𝜎
) ∅

𝑤𝑖<𝑐

(𝑤 − 𝑥𝑖𝛽)

𝜎
∏ ∅

𝑤𝑖≥𝑐

(𝑤 − 𝑥𝑖𝛽)

𝜎
                                                             (30) 

where, 𝑥𝑖 is the k vector of regressors, 𝑦𝑖 is the dependent variable, which in this study the 

resilience level. 𝛽𝑠 are parameters to be estimated and 𝑢𝑖 is a household disturbance term. 

 

3.5. Definition of Variables and Hypotheses 

 

After the analytical procedures are clearly delineated, it is necessary to identify the potential 

explanatory variables that can affect households’ food insecurity, vulnerability and resilience. 

Consequently, theoretical and empirical literatures, and authors knowledge of food insecurity, 

vulnerability and resilience situation of the study area were used to identify the potential 
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determinants of households’ food insecurity, vulnerability and resilience. Therefore, assigning 

households food insecurity, vulnerability and resilience as dependent variable, the following 

variables were hypothesized to explain households’ food insecurity, vulnerability and 

resilience to food insecurity.   

 

3.5.1. Definition of Variables for Food Insecurity Analysis 

 

Dependent variable  

 

Household food insecurity: It is a dummy variable taking a value 1 if the household is food 

insecure and 0, otherwise. It was estimated using household information concerning type and 

amount of food item consumed by their families in the last seven days prior to the survey day. 

The food items were calculated using calorie conversion factor and household members were 

also converted to their AE. Then, the amount of total kcal consumed by each sample 

household was computed and divided by seven days to get daily calorie consumed by the 

household. This figure is divided by AE of respective households and which finally give the 

amount of calorie available per AE per day for each sampled household and then compared 

with recommended kcal per AE per day (2200 kcal) (FDRE, 2002). Therefore, those 

households below this threshold level was categorized as food insecure, otherwise not. 

 

Independent variables  

 

Age of the household head: It is a continuous variable measured in a number of years. 

Previous study by Bogale and Shimelis (2009) indicated that age has significant effect on 

household food insecurity. That is, the older the household head, the more experience he/she 

has in farming and weather forecasting, and become more risk averter. As a result, the chance 

for such household to be food insecure is low. Therefore, in this study, age of household head 

was hypothesized to have negative effect on food insecurity. 

 

Sex of the household head: It is a dummy variable which refers to whether the household 

head is female or male. It is taken as one determinant of food insecurity with the value 1 if the 
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household head is female and 0, otherwise. Literature shows that food insecurity is worse in a 

female-headed households (Tefera et al., 2012). This is because female-headed households 

have less access to improved technologies, credit, land and extension services compared to 

men (Green, 2000). In addition, women farmers may need a long adjustment period to 

diversify their income sources fully and become food secure (Christina et al., 2001). However, 

Abimbola and Kayode (2013) found that female-headed households influence food insecurity 

negatively since they have small family size and dependency ratio. Thus, being female-headed 

household was hypothesized to have positive influence on food insecurity.  

 

Literacy status of household head: It is a dummy variable taking a value 1 if the household 

head is literate and 0, otherwise. A large body of literature noted that household heads with 

better educational background are believed to have better capacity to innovate and adopt 

timely agricultural practices and technologies, and manage their farm as compared to illiterate 

ones (Bogale and Shimelis, 2009; Tirfe and Hamda, 2011). In addition, it is assumed that a 

literate household head often tends to adopt new knowledge, skills and ideas which in turn 

have a negative effect on food insecurity. Hence, literacy status of the household head was 

expected to have negative effect on food insecurity. 

 

Household size: It is measured as a continuous variable by taking the total number of family 

members in the household. It is then aggregated by employing AE conversion factors after 

categorizing the members based on their sex and age. In subsistence economy coupled with 

limited agricultural technologies, having large family size will demand more food than the 

labor they contribute to production (Beyene and Muche, 2010; Lemma and Mesfine, 2014a; 

Gemechu et al., 2015).Therefore, household size was hypothesized to have positive effect on 

food insecurity.   

 

Dependency ratio: It is a continuous variable measured as the ratio of dependents, household 

members younger than 15 or older than 64, to the working age of household members, those 

ages between 15 and 64 (WB, 2013). A household with relatively more dependent members 

can have a positive effect on the incidence of food insecurity. In other words, a household with 

more inactive labor force compared to the active labor force shows a large dependency ratio 
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and it is more likely to be food insecure (Bigsten et al., 2002). Therefore, dependency ratio 

was hypothesized to have positive influence on food insecurity.  

 

Soil fertility status: It represents the fertility status of farm land as perceived by households, 1 

if the soil is fertile and 0, otherwise. Soil fertility issue is one of the physical factors affecting 

crop production and availability of food to the household. In this connection, households who 

have no soil fertility problem are more likely to be food secure compared to those having soil 

fertility problem. Ayalneh (2012) indicated in his study that fertility status of farm land affect 

household food insecurity negatively. Thus, it was expected to have negative effect on food 

insecurity.  

 

Number of oxen owned: It is a continuous variable measured in number. Oxen are among the 

most important draft power for land cultivation and basic factors of production for farm 

operation. Households with relatively larger number of oxen can perform better on their crop 

production and achieve food security. Previous study indicate that number of oxen owned 

have significant effect on household food security (Muche et al., 2014). Thus, the variable was 

hypothesized to have negative influence on food insecurity.  

 

Livestock owned (excluding ox): It is a continuous variable measured by the number of 

Tropical Livestock Unit (TLU). Livestock in farming household is an asset which helps them 

to accumulate wealth. In this study livestock ownership refers to the total number of livestock 

reared by the farm households, which can either be sold or served as a meal. Households with 

relatively larger number of livestock are able to reduce their food shortage caused by reduction 

of crop production (Mitiku et al. 2012; Gemechu et al. 2015). Therefore, livestock ownership 

was hypothesized to have negative effect on food insecurity.   

 

Cultivated land size: It is a continuous variable measured as the total cropped area in hectares 

under the household management. Cultivated land is a relevant resource expected to be 

associated with household’s food insecurity status. So that, households with large cultivated 

land size is expected to produce more than those with small cultivated land. In this connection, 

Mitiku et al. (2012) indicated in their study that cultivated land size affect households food 
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insecurity negatively. Hence, cultivated land size was expected to have negative effect on food 

insecurity. 

 

Access to credit service: It is a dummy variable taking the value 1 if the household takes 

credit and 0, otherwise. Credit provides the opportunity to use improved agricultural 

technologies, and this promotes production. Thus, households that have an easy access to 

credit service have the possibility to invest in on-farm activities and improve their production. 

As a result, households income and food consumption pattern will improve (Bogale and 

Shimelis, 2009; Beyene and Muche, 2010). Therefore, it was hypothesized to have negative 

effect on food insecurity.   

 

Distance to the main market: It is a continuous variable measured in kilometer; it will take 

from the residence of the household to the main market area. Closeness to the main market 

area creates access to additional income via off-farm/non-farm employment opportunities, 

easy access to agricultural information and transportation (Dorward et al., 2003). It is thus, 

expected that a household located nearer to the main market area has better opportunity to be 

food secure than a household located farther away from the main market area. Therefore, it 

was hypothesized to have positive influence on food insecurity. 

 

Irrigation water use: It is a dummy variable that assumes the value 1 if a household is user 

and 0, otherwise. Irrigation, as one of technological options, enables farm households’ to 

produce consumable food crops, diversify their cropping and supplement moisture deficiency 

in agriculture. Hence, it helps to increase production and food consumption (Van der Veen and 

Tagel, 2011). Thus, it was expected to have negative effect on food insecurity.  

 

Chemical fertilizer use: It is a dummy variable that assumes the value 1 if a household used 

chemical fertilizer and 0, otherwise. Fertilizer use enhances productivity per unit of cultivated 

land. With this regard, households using fertilizer are expected to have better food production 

capacity and thereby better food security status than the non-users. Ayalneh (2012) indicated 

in his study that use of fertilizer affect food insecurity negatively. Thus, in this study, use of 

chemical fertilizer was expected to have negative effect on food insecurity. 
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Total annual income: Income determines the households’ access to food. It is an important 

variable distinguishing the food insecure and food secure households, in that those who have 

earned relatively larger income from different type sources could be more food secure. 

According to Mitiku et al. (2012) finding, farmers who have better access to different types of 

farm income are less likely to become food insecurity than those households who have little 

access. Therefore, total annual income per AE was expected to have negative effect on food 

insecurity. 

 

Rainfall variability: Irregularities in weather have adverse consequence in crop production, 

due to the rain fed nature of agriculture, of Ethiopia (Demeke et al., 2011). Similarly, in this 

study, rainfall variability is taken to be a deviation from what it supposed to be, like late start 

or early cessation of the cropping season as well as harvesting time rainfall. Thus, it affects the 

crop production and causes food shortage to the households. Accordingly, a dummy is created, 

1 if the household faced frequent rainfall variability (more than two times) in the last ten years 

and 0, otherwise. Kedir (2017) indicated in his study that frequent rainfall variability influence 

households’ food insecurity positively. Therefore, it was expected to have positive influence 

on food insecurity. 

 

Drought: It refers to the agricultural drought including low precipitation, dry land and 

decreased access to water supplies that inhibit crop and livestock production. It is a dummy 

variable which takes a value 1 if the household faced frequent drought (more than two times) 

in the last ten years, which results food shortage, and 0 otherwise. Getachew et al. (2018) 

indicated in their study that frequent drought affect households’ food insecurity positively. 

Therefore, it was expected to have positive effect on food insecurity.  

 

Flood: It is a dummy variable which takes a value 1 if the household faced frequent flood 

(more than two times) in the last ten years, which results food shortage, and 0 otherwise. 

Teshager (2020) indicated in his study that natural shocks (like flood) affect households’ food 

insecurity positively. Therefore, it was expected to have positive influence on food insecurity.   
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Table 2. Description of variables hypothesized to influence food insecurity status  
 

Group of influencing 

factors 
Influencing factors Description 

Expected 

sign 

Demographic Factors 

Age of household head Continuous (Years)  _ 

Sex of household head Dummy (1=Female, 0=Male)  + 

Literacy status of household 

head 
Dummy (1=Literate, 0=Illiterate)  _ 

Household size  Continuous (AE)  + 

Dependency ratio Continuous (Percentage)   + 

Physical and Natural 

Resource Factors 

Soil fertility status Dummy (1=Fertile, 0=Infertile)  _ 

Oxen owned Continuous (Number)   _ 

Livestock owned Continuous (TLU)  _ 

Socio-economic and 

Institutional Factors 

Cultivated land size Continuous (ha)  _ 

Access to credit service  Dummy (1= Yes, 0=No)  _ 

Distance to the main market Continuous (km)  + 

Irrigation water use    Dummy (1=Yes, 0=No)  _ 

Chemical fertilizer use Dummy (1=Yes, 0=No)  _ 

Total annual income  Continuous (Birr)  _ 

Climate-related 

Factors 

Rainfall variability Dummy (1=Yes, 0=No)   + 

Drought Dummy (1=Yes, 0=No)  + 

Flood Dummy (1=Yes, 0=No)  + 

Source: Own formulation from theoretical and empirical literatures, and authors view 

 

3.5.2. Definition of Variables for Vulnerability Analysis 

 

Dependent variable 

 

Household vulnerability: It is a dummy variable defined as the probability that the household 

will find itself consumption poor in the future, which is the annual per capita value of food 

consumed will not be adequate to meet the minimum daily requirement of 2200 kcal (FDRE, 

2002) per AE in the future. It is determined by the present conditions, the risks potentially 

occurring within a defined period and the capacity to manage risks. Accordingly, a method 

stated in the data analysis part of this study; which is expressed as a function of expected mean 

and variance of household food consumption expenditure, was used to predict the probability 

of households to fall below the minimum food consumption expenditure. Thus, following 

Pritchett et al. (2000), the threshold measure that is used to determine vulnerable households 
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as those with an estimated vulnerability score greater than or equal to 0.5 was also used in the 

study. Consequently, households of the study have been classified as vulnerable (takes a value 

of 1) if the household vulnerability index is greater than or equal to 0.5 and otherwise (takes a 

value of 0), if not vulnerable. 

 

Independent variables  

 

Age of household head: It is a continuous variable measured in number of years. Holding 

other variables constant, older farmers may accumulate more knowledge than younger ones 

from the extended time of experiences they gain through their lifetime. This accumulated 

knowledge may help farmers to make productive decision in their agricultural production 

thereby improve their farm income and asset holding. In addition they can avoid exposure to 

and vulnerability to food insecurity. Therefore, it was hypothesized that age of household head 

has a negative effect on vulnerability to food insecurity.  

 

Sex of household head: This is a dummy variable and takes a value of 1 if the household head 

is female and, 0 if male. Female-headed households are poorer than male headed households 

for various reasons. That is, female-headed households might have socio-economic, cultural 

and other forms of domination that make them unable to improve their agricultural production 

and welfare. Therefore, positive effect of sex on vulnerability to food insecurity was expected 

for female-headed households. Lemma and Wondimagegn (2014) and Opiyo et al. (2014) 

were followed the same approach to measure the variable and reported that female-headed 

households are highly vulnerable than their counter part.  

 

Literacy status of household head: It is a dummy variable takes a value of 1 if the household 

head is literate and 0, otherwise. Education is an important variable determining household’s 

vulnerability to food insecurity where educated households have a better chance of managing 

their farm through adopting improved agricultural practices and technologies, which in turn 

increases total yield and income. Therefore, it was expected to have negative influence on 

vulnerability to food insecurity. This hypothesis was also attested empirically by Arega and 

Woldeamlak (2013), Mesfin (2014b) and Ojo (2019). 
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Primary residence with iron roofed: It is a dummy variable defined whether the households 

have iron roofed residence or not. Households having residence without iron roof are assumed 

to be less economically sound and this makes them more vulnerability to food insecurity. 

Thus, it was expected to have negative effect on vulnerability to food insecurity. 

 

Access to extension services: It is a dummy variable takes a value of 1 if the household head 

received extension services during the survey year and 0, otherwise. It is expected that 

extension services widen the households’ knowledge and skill with regard to the use of 

improved agricultural practices and technologies, which improves food production and 

livelihoods. A study made by Mesfin (2014b), Kakota et al. (2015) and Ojo (2019) indicated 

access to extension services negatively influenced the vulnerability of households’ to food 

insecurity. Thus, this variable was hypothesized to have negative effect on vulnerability to 

food insecurity.  

 

Access to early warning information: It is a dummy variable takes 1 if the household receive 

or access early warning information and 0, otherwise. It is argued that farmers which are 

susceptible to climate variability are responsive to changes in climatic conditions through what 

is commonly called “response farming”. To reduce the production risk of total crop failure, 

they change their cropping patterns based on the climatic conditions they anticipate and 

observe (Alemu et al. 2008).  Similarly, findings from different areas reveal that better access 

to weather information helped farmers to use improved crop varieties, invest in soil 

conservation measures, use irrigation and diversify livelihood options in response to climate 

change problem (Deresse et al. 2014; Nhemachena and Hassan, 2007; Maddison, 2006). 

Moreover, people-centered early warning information systems empower communities to 

prepare for and confront the impacts of climate extreme events (Hassan and Nhemachena, 

2008). Therefore, the effect of access to early warning information on household vulnerability 

to food security was expected to be negative. 

 

Distance to the main market: It is a continuous variable measured in kilometer. Closeness to 

the main market reduces transaction costs and strengthens the links between input and output 

markets. It also enhances access to food and food security. It is thus, expected that a household 
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located nearer to the main market has better opportunity to be food secure than a household 

located farther away from the main market. Based on the findings of Mesfin (2014b) and 

Kakota et al. (2015), this variable was hypothesized to have positive effect on vulnerability to 

food insecurity.  

 

Cultivated land size: It is a continuous variable measured in hectare. Households with larger 

farm size are more likely to be food secure as compared to those with smaller farm size (Tirfe 

and Hamda, 2011; Bogale and Shimelis, 2009). A large size of cultivated land implies more 

production and availability of food grains, as it remains the basic capital input in food 

production. This also makes them less vulnerable to food insecurity (Ayalneh, 2012; Mesfin, 

2014b; Million, et al., 2019). Thus, it was hypothesized that households who have larger 

cultivated land are more likely to be less vulnerable to food insecurity than those with smaller 

land size.  

 

Access to agricultural technologies: It is a critical determinant of household’s ability to 

adapt climate related shocks. This is because agricultural technologies improve crop and 

livestock production and can reduce sensitivity to changes in climate (Matson et al., 1997). 

Yohe and Tol (2002) and IPCC (2001) state that the range of available technological options 

for adaptation is a fundamental determinant of adaptive capacity. The access to agricultural 

technologies variable was calculated using an assessment of whether the households reported 

having access to any of the following five important agricultural technologies: 1) improved 

seed 2), chemical fertilizer 3) pesticides, 4) irrigation water, and 5) veterinary service. It was 

assumed that households who access a range of agricultural technologies (more than two), 

which assist in the improvement of food production, are more likely to be less vulnerable to 

food insecurity than those with smaller or no access to agricultural technologies. Therefore, it 

was hypothesized to have negative effect on vulnerability to food security. This hypothesis 

was also attested empirically by Ayalneh (2012), Kakota et al. (2015) and Million, et al. 

(2019). 

 

Livestock owned (excluding ox): It is a continuous variable and measured in TLU. Livestock 

ownership serves as means of income generation, supplement agricultural operations and 
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means of savings for future deferred payment. Households with large livestock size are 

expected to be less vulnerable to food insecurity especially in times of climate related shocks 

when crops fail to yield (Little et al., 2006). It was therefore anticipated that possession of 

large number of livestock negatively influence vulnerability to food insecurity based on the 

findings of Demeke et al. (2011), Arega and Woldeamlak (2013) and Mesfin, 2014b. 

 

Social capital: It refers to households’ relation and networking with various community-based 

organizations such as saving and credit cooperative, Idir, Equb, religious group and mutual 

help group. It is a dummy variable which assumes a value of 1 if the household participate in a 

range of community-based organizations (more than two) and 0, otherwise. More involvement 

in community-based organizations has informal function of providing a ‘grassroots insurance’, 

which would be highly beneficial in the face of climate related shocks (Vincent, 2007). Thus, 

it was expected to influence households’ vulnerability to food insecurity negatively.  

 

Rainfall variability: Irregularities in weather have adverse consequence on food production 

of Ethiopia, this is due to the rain fed nature of agriculture in the country (Demeke et al., 

2011). Also, in this study, rainfall variability is taken to be a deviation from what it supposed 

to be, like late onset of rain and shorter rainy season. Thus, it is actually considered bad and is 

a disaster for a given harvest year. Hence, a dummy is created, 1 if the household faced 

frequent rainfall variability (more than two times) in the last ten years and 0, otherwise. 

Therefore, it was expected that rainfall variability to have positive effect on households’ 

vulnerability to food insecurity. 

 

Drought: Farm households in developing countries often live in risky environments and 

unable to fully protect their life against climate related shocks. In Ethiopia, it is common that 

households in a wide area are hit by climate related shocks, for example drought (Tassew, 

2009), and results in food shortage. Thus, drought in this study has been singled out as a key 

determinant of households’ vulnerability to food insecurity. Consequently, it is a dummy 

variable which takes a value of 1 if the household faced frequent drought (more than two 

times) in the last ten years and 0, otherwise. Based on the findings of Mesfin (2014a, b), this 

variable was hypothesized to influence households’ vulnerability to food insecurity positively. 
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Flood: It is a dummy variable which takes a value of 1 if the household faced frequent flood 

(more than two times) in the last ten years, which results food shortage, and 0 otherwise. 

Therefore, it was expected to have positive influence on vulnerability to food insecurity.    

 

Dependency ratio: It is a continuous variable measured as the ratio of dependents, household 

members younger than 15 or older than 64, to the working age of household members, those 

ages between 15 and 64 (WB, 2013). A household with relatively more dependent members 

can have positive effect on vulnerability to food insecurity.  In other words, households with 

more inactive labor force compared to active labor force shows higher dependency ratio and 

more likely to be vulnerable to food insecurity. Thus, it was expected to influence households’ 

vulnerability to food insecurity positively. This hypothesis was also attested empirically by 

Kimani-Murage et al. (2014) and Ojo (2019). 

 

Crop diversity: It is a continuous variable and measured in number of crops cultivated. Farm 

households in general engage in a variety of enterprises at a time of the year. In subsistence 

farming communities, agricultural diversification refers to a system of farming wherein 

farmers cultivate varieties of crops on a given farm plot in order to reduce agricultural risks 

such as marketing risks, income instability, and food shortage. So that, households who 

cultivate higher number of crop types across all farm plots is expected to be less vulnerable to 

food insecurity than those cultivating small number of crops. Therefore, it was hypothesized to 

have negative effect on households’ vulnerability to food insecurity.     
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Table 3. Description of variables hypothesized to influence vulnerability to food insecurity 
 

Group of influencing 

factors 
Influencing factors Description 

Expected 

sign 

Adaptive Capacity 

Age of household head Continuous (Years)  - 

Sex of household head Dummy (1=Female, 0=Male)  + 

Literacy status of 

household head 
Dummy (1=Literate, 0=Illiterate)  - 

Primary residence with 

iron roofed 
Dummy (1=Yes, 0=No)  - 

Access to extension 

services 
Dummy (1=Yes, 0=No)  - 

Access to early warning 

information                                  
Dummy (1=Yes, 0=No)  - 

Distance to the main 

market 
Continuous (km)  + 

Cultivated land size Continuous (ha)  - 

Access to agricultural 

technologies 
Dummy (1=Yes, 0=No)  - 

Livestock owned  Continuous (TLU)  - 

Social capital Dummy (1=Yes, 0=No)  - 

Exposure 

Rainfall variability Dummy (1=Yes, 0=No)  + 

Drought Dummy (1=Yes, 0=No)  + 

Flood Dummy (1=Yes, 0=No)  + 

Sensitivity 
Dependency ratio   Continuous (Percentage)   + 

Crop diversity  Continuous (Number)  - 

Source: Own formulation from theoretical and empirical literatures, and authors view 

 

3.5.3. Definition of Variables for Resilience Analysis 

 

Dependent variable  

 

Household resilience capacity: It is a latent variable constructed as a composite index based 

on aggregation of agricultural practice and technologies (APT), access to basic services 

(ABS), income and food access (IFA), social safety nets (SSN), agricultural assets (AA), non-

agricultural assets (NAA), stability (S) and adaptive capacity (AC). So, in order to estimate 

resilience capacity, each component has to be estimated separately (APT, ABS, IFA, SSN, 

AA, NAA, S and AC) which are themselves latent variables. Although these components are 

not directly observed in the survey, it is possible to estimate them through multivariate 

technique (i.e. PCA) (Lei and Wu, 2007; Alinovi et al., 2010). Thus, as the resilience capacity 
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index puts the households on a range of resilience index, the dependent variable ranges from 

positive values to negative values, where positive values mean higher level of resilience and 

negative values mean relatively lower level of resilience.  

 

Independent variables  

 

Chemical fertilizer use: It is a dummy variable takes the value 1 if the household uses 

chemical fertilizer and 0, otherwise. Households that are using chemical fertilizer as one form 

of agricultural production technology enable them to improve their farm productivity through 

increasing crop per unit area, which would improve total production per household and more 

food to be available for the household, and hence enhance their resilience to food insecurity 

(Temesgen et al., 2016; Adane et al., 2020; Owen et al., 2020). Therefore, it was hypothesized 

to have positive effect on resilience capacity to food insecurity.    

 

Pesticide use: It is a dummy variable takes the value 1 if the household uses pesticide and 0, 

otherwise. Insects, weeds and plant diseases are the major factors that reduce agricultural yield 

and hence increase household food insecurity. Thus, use of agricultural technologies like 

pesticide help to control insects, weeds and diseases and thereby help in enhancing agricultural 

production, which also enhance households resilience to food insecurity (Alinovi et al., 2010). 

Therefore, it was hypothesized to have positive effect on resilience capacity to food insecurity.  

 

Access to veterinary services: Veterinary service has an important and necessary economic 

value for improving and utilization of livestock resources, and thus enhances food availability. 

It is a dummy variable takes the value 1 if the household received veterinary services and 0, 

otherwise. Therefore, it was hypothesized to have positive influence on resilience capacity to 

food insecurity based on the findings of Alinovi et al. (2010).  

 

Distance to water source: It is a continuous variable measured in kilometer. Potable water is 

defined as having acceptable quality in terms of its physical, chemical, and bacteriological 

parameters so that it can be safely used for drinking and cooking. Rural development of 

drinking water still lags far behind urban development, so efforts and investments need to be 
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intensified to decrease the backlog of rural people who remain unsaved and reduce the huge 

health risks brought about by the absence of improved drinking water infrastructure in rural 

areas. Thus, absence or searching of potable water from distant location is expected to 

influence the resilience of households to food insecurity. Therefore, it was hypothesized that 

the nearer the households’ to the location of water source, the higher the households’ ted to 

increase the resilience capacity to food insecurity. Studies by Guyu and Muluneh (2015) and 

Owen et al. (2020) prove the hypothesis and concluded that distance to water source has a 

negative effect on households’ resilience to food insecurity. 

 

Distance to health center: It is a continuous variable measured in kilometer. There are many 

areas where health centers are limited or located at a distant; these are most likely to be in 

rural areas. Easy access of health center is the first prerequisite to improve the health and 

wellbeing of households and thereby enhance their resilience capacity to food insecurity. 

Based on Abdou et al. (2019), Mengistu et al. (2019) and Owen et al. (2020), the variable was 

hypothesized to have negative effect on households’ resilience to food insecurity. 

 

Distance to school: It is a continuous variable measured in kilometer. It refers to the distance 

traveled by learners from home to school. A number of educational disadvantages like long 

distance to school are expected to influence the resilience capacity of the household to food 

insecurity negatively. Similarly, the findings of Mengistu et al. (2019) and Owen et al. (2020) 

attested that distance to school negatively affect the resilience capacity of the household to 

food insecurity. Therefore, it was hypothesized to have negative effect on resilience capacity 

to food insecurity. 

 

Distance to all-weather road: It is a continuous variable measured in kilometer. It is the 

distance between all-weather road and households’ residence. The closer the household to all-

weather road, the more likely the household access to food. Therefore, the variable was 

assumed to influence the resilience capacity of the household to food insecurity negatively. 

This hypothesis is also attested empirically by Mengistu et al. (2019) and Owen et al. (2020).  
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Access to electric power: It is a dummy variable takes the value of 1 if the household has 

access to electrification and 0, otherwise. Infrastructural facilities including electrification may 

enhance crop production, and marketing system that would increase awareness of rural 

households to identify the appropriate strategy clearly. Therefore, it was anticipated to have 

positive effect on resilience capacity to food insecurity. Similar to the expectation, Alinovi et 

al. (2010) and Owen et al. (2020) found a positive influence of the variable on households’ 

resilience to food insecurity.  

 

Access to telephone service: This is a dummy variable measured in terms of mobile phone 

ownership, which is equal to 1 if the household shows any telephone expenditure and 0, 

otherwise. Ownership of telephone by the household is used as a proxy indicator to measure 

households’ resilience capacity to food insecurity. In view of this, households having access to 

telephone has better information access on agricultural practices and technologies than those 

who does not have access to telephone. Therefore, it was hypothesized to have positive effect 

on households’ resilience capacity to food insecurity. In agreement with the hypothesis, 

Abdou et al. (2019); Mengistu et al. (2019); Adane et al. (2020) and Owen et al. (2020) had 

found a positive effect of the variable on households’ resilience capacity to food insecurity. 

 

Access to credit service: It is a dummy variable takes the value 1 if the household takes credit 

and 0, otherwise. Credit serves as a means to boost agricultural production and expand income 

generating activities. Thus, a household which has access to credit does initiate investment in 

on-farm and non-farm activities and achieve food security. Based on the findings of Abdou et 

al. (2019) and Owen et al. (2020), this variable was hypothesized to have positive effect on 

resilience capacity to food insecurity.  

 

Per capita income: Broadly speaking, income is composed of earnings from productive 

activities and transfers. There are, however, some disagreements about what exactly should be 

considered as “productive activities,” and hence, what should be included in income measures 

(O’ Donnell et al., 2008). In particular, many attempts to measure income have not considered 

home production, though this can be conceived as a form of income. In this study, income is 

defined as the amount of money received during a period of time. It encompasses the money 
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exchange for labor or services, from sales of goods (crops, livestock and their products) and 

from other sources like transfers. It is a continuous variable measured in Birr and to account 

for variation in household size; it is converted into per capita income. In view of this, the 

household that has higher per capita income can better access to food than those who have 

lower per capita income, and hence enhance their resilience to food insecurity (Abdou et al., 

2019; Mengistu et al., 2019; Mohamed et al., 2019). Therefore, it was hypothesized to have 

positive influence on resilience capacity to food insecurity.    

 

Per capita expenditure: This refers to the household expenses on food items per AE per year. 

It is measured by annual household food consumption expenditure in terms of Birr. The total 

annual household consumption expenditure was estimated by adding annual value of crops 

consumed from own production, market purchase and gift. In addition, the total value of 

livestock types and products consumed from own production and market purchase was also 

added. Finally, this figure divided by AE. Accordingly, the household with high annual 

consumption expenditure per AE per year is generally assumed to meet its consumption needs 

and be food secure. Therefore, it was hypothesized to have positive effect on resilience 

capacity to food insecurity. This hypothesis is also attested empirically by Alinovi et al. 

(2010) and Abdou et al. (2019). 

 

Per capita calorie intake: It is the households’ average food calorie intake per person per day 

estimated. It was estimated using household information concerning type and amount of food 

item consumed by their families in the last seven days prior to the survey day. The food items 

were calculated using calorie conversion factor and household member’s consumptions were 

calculated on per AE basis. Then, the amount of total kcal consumed by each sample 

household was computed and divided by seven days to get daily calorie consumed by the 

household. This figure is divided by AE of respective households and which finally give the 

amount of calorie available per AE per day for each sample household and then compared 

with recommended kcal per AE per day (2200 kcal) (FDRE, 2002). Thus, those households 

greater than or equal to this threshold level will seem to have better food security situation and 

access to food, otherwise poor food security situation and access to food. The variable was 

therefore anticipated to have positive influence households’ resilience capacity to food 
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insecurity based on the findings of Alinovi et al. (2010) and Guyu and Muluneh (2015). 

 

Household food insecurity access scale (HFIAS): It measures the level of food insecurity 

among households. The HFIAS, a nine-item food insecurity scale developed by the food and 

nutrition technical assistance project (FNTAP) (Coates et al., 2007), measures anxiety about 

food supply, followed by questions about food quality, questions on food quantity, and, lastly, 

questions on going to sleep hungry or going all day and night without eating (Deitchler et al., 

2010). The HFIAS score was then calculated as a continuous measure of the degree of food 

insecurity (access) in the household in the past four weeks (30 days). A HFIAS score variable 

was computed for each household by summing up the codes for each frequency or occurrence 

question. Before summing the frequency of occurrence codes, the frequency of occurrence 

was coded “0” for all cases where the answer to the corresponding occurrence questions is 

“No”. The maximum score for a household was 27 (the household which responded to all nine 

frequencies of occurrence questions is often coded with response code of 3) and the minimum 

score was 0 (the household responded “No” to all occurrence questions). The higher the score, 

the more food insecurity (access) the household experienced and the lower the score, the less 

food insecurity (access) the household experienced (Guyu and Muluneh, 2015; Mohamed et 

al., 2019; Mengistu et al., 2019; Adane et al., 2020). Hence, households having higher HFIAS 

score was expected to be non-resilient than those having lower HFIAS score.  

 

Household dietary diversity score (HDDS): It measures the degree to which the variety of 

food consumed by households differs in terms of nutrient intakes over a given period of time. 

The HDDS suggest that households gain satisfaction on food consumed not only because 

“more is better”, but because “variety, which HDDS represents, is the spice of life”. 

According to USDA-ERS (2012), higher HDDS means a household is consuming a diet that is 

diverse and whose quality is sufficient to supply important micronutrients. The movement of a 

household from restricted to diverse diet is often a function of increased income. For instance, 

it is easy to observe that household meat consumption increases with higher income (Roberts 

and Schlenker, 2010). Thus, this study considers households as non-resilient if their dietary 

diversity score is less than the average dietary diversity score. This hypothesis is also attested 

empirically by Abdou et al. (2019); Mohamed et al. (2019); Mengistu et al. (2019) and Adane 
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et al. (2020). 

 

Amount of cash and in-kind assistance: It is a continuous type of variable measured in Birr. 

Households who are able to get more amounts of cash and in-kind assistance either from 

government organization (GOs), non-governmental organizations (NGOs), individuals, firms 

and/or others can resist the effect of food insecurity than those able to get low or no cash and 

in-kind assistance. In view of this, the results of Alinovi et al. (2009); Temesgen et al. (2016) 

and Abdou et al. (2019) indicated that amount of cash and in-kind assistance could have an 

effect on households’ resilience to food insecurity and this variable was hypothesized to affect 

the resilience capacity of the household positively.  

 

Quality of assistance: It is a categorical variable measured in a scale of 1 to 5. It refers to the 

quality of cash and in-kind assistance by GOs, NGOs, individuals, firms and/or others to the 

households’. The need for improving the quality of assistance through making the delivery 

system more satisfying and productive is greatly required. Factors such as the nature of 

assistance or the role and involvement of households in assistance decisions are important for 

improving the quality of assistance. The methods used to do so are job design, job enrichment 

and role interventions (Pareek, 1993). Availability of these methods and their application in 

social safety net programmes are essential to make the delivery system more satisfying and 

productive. Based on the findings of Alinovi et al. (2009) and Temesgen et al. (2016), the 

variable was hypothesized to have positive influence on resilience capacity to food insecurity.   

 

Job assistance: It is a dummy variable takes a value of 1 if households’ get the required 

assistance and 0, if not. It refers to the process of giving the households’ guidance on which 

they require to mitigate shocks and stresses. Effective job assistance depends on how the 

households’ and the social safety net programe interact with one another. Households’ who 

work under effective job assistance system are expected to have higher resilience capacity to 

food insecurity. Therefore, it was hypothesized to have positive influence on resilience 

capacity to food insecurity as it has been examined by prior studies (Alinovi et al., 2009 and 

Temesgen et al., 2016). 
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Frequency of assistance: It is a continuous variable. It refers to the frequency of received 

assistance (cash and in-kind) in the last twelve months. Households having more times of 

assistance are assumed to have higher resilience capacity to food insecurity than those having 

lower number of or no assistance. Therefore, it was hypothesized to have positive effect on 

resilience capacity to food insecurity. Studies by Alinovi et al. (2009) and Temesgen et al. 

(2016) have proved the hypothesis and concluded that the variable has positive influence on 

households’ resilience to food insecurity. 

 

Overall opinion on targeting: It is a categorical variable measured in a scale of 1 to 3. It 

refers to the overall opinion of households on the assistance (cash and/or in-kind) provided to 

them. Those responded all assistances are targeted to our need shows that they are satisfied 

with the provision and more likely resilient to food insecurity than those responds to some 

assistances are not targeted to our need and, all assistances are not targeted to our need. 

Therefore, it was hypothesized to have positive effect on resilience capacity to food insecurity. 

This hypothesis is also confirmed empirically by Alinovi et al. (2009) and Temesgen et al. 

(2016). 

 

Cultivated land size: It is a continuous variable measured in hectare. It is one of the most 

important and scarce resources in agricultural production. Households with large cultivated 

land is expected to produce more, as those operating larger farms tend to have greater financial 

resources, incentives and more land to allocate to improved technologies, than those with 

small cultivated land. Abdou et al. (2019); Owen et al. (2019) and Mohamed et al. (2019) 

indicated that cultivated land size was positively affect the resilience capacity of the household 

to food insecurity. Hence, the effect of cultivated land size on households’ resilience to food 

insecurity was determined as a prior. 

 

Livestock owned (excluding ox): It is a continuous variable and measured in terms of TLU. 

Livestock ownership is absolute asset that improves quality of life by enabling to generate 

diversified sources of income, encouraging purchase of agricultural inputs as income obtained 

from livestock serves for investment on crop production, and improving mechanism to access 

nutritious food. It also makes the households to be more resilient to food insecurity (Abdou et 
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al., 2019; Mengistu et al., 2019 and Mohamed et al., 2019). Therefore, possession of large 

number of livestock was hypothesized to have positive effect on resilience capacity to food 

insecurity.    

 

House value: It refers to the value (birr) of a house where the households live in. Households 

with large house value is expected to be entrepreneur and wealthier than those with small 

house value. Alinovi et al. (2010) indicated that house value affects the resilience capacity of 

the household to food insecurity positively. Therefore, this variable was expected to have 

positive influence on households’ resilience to food insecurity.    

 

Durables value: It refers to the expenditures for all durable assets bought by the household. 

Households who spent more money on durable assets are expected to be entrepreneur and 

wealthier than those who spent lower amount on money on durable assets. It was, therefore, 

hypothesized to have positive effect on resilience capacity to food insecurity. This hypothesis 

is also attested empirically by Alinovi et al., 2010. 

 

Job lost: It is a continuous variable and measured in number. It refers to the number of 

household members that have lost their agricultural jobs. Households tend to allocate their 

labor force (surplus labor) optimally over different geographic markets in order to reduce 

shocks and stresses (Vera et al., 2012). In most cases, young adults migrate in search of food 

or better life (De Haan and Rogally, 2002). Hence, households who have no or small number 

of migrants in search of food or better life are expected to have more resilience capacity to 

food insecurity than those having large number of migrants (Alinovi et al., 2009). Therefore, it 

was hypothesized to have negative effect on resilience capacity to food insecurity.    

 

Income change: It is a categorical variable measured in a scale of 1 to 3. It refers to the 

change in households’ income over the past year. Households who have income change or 

improved income over the past year are expected to access food easily than those generating 

low income. Hence, it was hypothesized to have positive influence on resilience capacity to 

food insecurity. Alinovi et al. (2009) found that income change is positively influence the 

resilience capacity of the household to food insecurity. 
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Diversity of income source: This is a continuous variable that accounts for the number of 

households’ sources of income; the idea is that the more diversified the source of income the 

higher the ability of the households’ to adapt a given shocks or stresses. Hence, households’ 

with more diversified income source are expected to cope with and adapt food insecurity than 

those with less diversified income sources. Based on the findings of Abdou et al. (2019); 

Mohamed et al. (2019) and Adane et al. (2020), diversity of income source was hypothesized 

to have positive influence on households’ resilience to food insecurity.    

 

Literacy status of household head: It is a dummy variable takes a value 1 if household head 

is literate and 0, otherwise. Education is an important variable determining households’ food 

security where educated households have a better chance of managing their farm by adopting 

improved agricultural practices and technologies, which in turn increases total yield. It is 

assumed that educated household head often tends to adopt new knowledge, skills and ideas 

which in turn have positive influence on food security. Moreover, Mengistu et al. (2019); 

Adane et al. (2020) and Owen et al. (2020) had found a positive effect of literacy status on 

households’ resilience capacity to food insecurity. Similarly, in this study, literacy status was 

hypothesized to affect the resilience capacity of the household to food insecurity positively. 

 

Access to early warning information: It is a dummy variable takes a value 1 if a household 

receive or access timely information on climate related shocks, which affect their food production or 

livelihood, and 0, otherwise. Access to timely information through mass media or other sources 

creates awareness and favorable condition for adoption of improved farming practices and 

technologies that are suitable under the area. Thus, households who are receiving or accessing 

timely information on climate related shocks are more likely to be resilient to food insecurity 

than those who are not able to access it. Therefore, this variable was hypothesized to have 

positive influence on resilience capacity to food insecurity. This is in accordance with the 

study of Mengistu et al. (2019). 

 

Dependency ratio: It is a continuous variable measured as the ratio of dependents, household 

members younger than 15 or older than 64, to the working age of household members, those 

ages between 15 and 64 (WB, 2013). A household with large number of children under the age 
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of 15 is led to higher food insecurity incidences. Similarly, the elderly over 64 years depends 

on those productive groups in the household have positive effect on food insecurity status of 

the household, while the productive groups contributed positively to household welfare and 

negatively to the incidence of food insecurity in the household. Therefore, it was hypothesized 

to have negative influence on resilience capacity to food insecurity. This hypothesis is also 

attested empirically by Mengistu et al. (2019); Mohamed et al. (2019); Adane et al. (2020) 

and Owen et al. (2020). 
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Table 4. Description of variables hypothesized to influence resilience to food insecurity 
 

Group of influencing 

factors 
Influencing factors Description 

Expected 

sign 

Agricultural practice 

and technologies  

Fertilizer use Dummy (1=Yes, 0=No)  + 

Pesticide use Dummy (1=Yes, 0=No)  + 

Access to veterinary 

services 
Dummy (1=Yes, 0=No)  + 

Access to basic services  

Distance to water source Continuous (km)  - 

Distance to health center Continuous (km)  - 

Distance to school   Continuous (km)  - 

Distance to all-weather 

road 
Continuous (km)  - 

Access to electric power Dummy (1=Yes, 0=No)  + 

Access to telephone service Dummy (1=Yes, 0=No)  + 

Access to credit service Dummy (1=Yes, 0=No)  + 

Income and food access    

Per capita income   Continuous (Birr)  + 

Per capita expenditure      Continuous (Birr)  + 

Per capita calorie intake       Continuous (kcal)   + 

HFIAS     
Continuous (Degree of 

food insecurity)   
 - 

HDDS 
Continuous (No. of food 

variety consumed) 
 + 

Social safety nets  

Amount of cash and in-

kind assistance 
Continuous (Birr)  + 

Quality of assistance Categorical (Scale of 1-5)  + 

Job assistance  Dummy (1=Yes, 0=No)  + 

Frequency of assistance Continuous (Number)  + 

Overall opinion on 

targeting 
Categorical (Scale of 1-3)  + 

Agricultural assets 
Cultivated land size Continuous (ha)  + 

Livestock owned  Continuous (TLU)  + 

Non-agricultural assets 
House value Continuous (Birr)  + 

Durables value Continuous (Birr)  + 

Stability  
Job lost Continuous (Number)  - 

Income change Categorical (Scale of 1-3)  + 

Adaptive capacity 

Diversity of income source Continuous (Number)  + 

Literacy status of 

household head 

Dummy (1=Literate, 

0=Illiterate) 
 + 

Access to early warning 

information 
Dummy (1=Yes, 0=No)  + 

Dependency ratio Continuous (Percentage)    - 

Source: Own formulation from theoretical and empirical literatures, and authors view 
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4. RESULTS AND DISCUSSION 

 

This chapter presents the results of the study and discusses it in comparison with the results of 

similar studies. It is organized into three section. Section one provides the results of household 

food insecurity status and its determinants. Section two presents the results of households’ 

vulnerability to food insecurity and its determinants. Section three presents the results of 

households’ resilience to food insecurity and its determinants. 

 

4.1. Food Insecurity Status Analysis 

 

4.1.1. Current Status of Food Insecurity among Households 

 

Food insecurity at household level can be measured in different ways. In this study, it was 

estimated using household information concerning type and amount of food item consumed by 

their families in the last seven days prior to the survey day. The food items were calculated 

using calorie conversion factor and household members were also converted to their AE. 

Then, the amount of total kcal consumed by each sample household was computed and 

divided by seven days to get daily calorie consumed by the household. This figure is divided 

by AE of respective households and which finally give the amount of calorie available per AE 

per day for each sampled household and then compared with recommended kcal per AE per 

day (i.e. 2200 kcal). As a result, from the sample households, 215 (56.28%) of households 

were found to be food insecure and 167 (43.72%) of households were food secure. Also, the 

mean energy available per AE per day for the sample respondents was 2241.02 kcal (Table 5).  

 

Table 5. The distribution of households based on food insecurity status  
 

Energy available per AE 

per day 

Food Insecurity Status 

Food Insecure                        

(n=215) 

Food Secure                                   

(n=167) 

Total        

  (n=382)  

Minimum 1509.52 2203.11 1509.52 

Maximum 2196.52 3346.37 3346.37 

Mean 1989.07 2565.39 2241.02 

SD 158.15 218.39 341.71 

Source: Household Survey (2019). 
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4.1.2. Descriptive Statistics of Explanatory Variables   

 

Several factors contribute to households’ food insecurity status. This study looked at 

demographic factors including (age, sex, literacy status, household size and dependency ratio), 

physical and natural resource factors (soil fertility status, oxen owned and livestock owned), 

socio-economic and institutional factors (cultivated land size, access to credit service, distance 

to main market, irrigation water use, chemical fertilizer use and total annual income) and 

climate-related factors (rainfall variability, drought and flood).  

 

Accordingly, Table 6 shows descriptive results of dummy variables, such as sex of household 

head, literacy status of household head, soil fertility status, access to credit, irrigation water 

use, fertilizer use, rainfall variability, drought and flood, with households’ food insecurity 

status. 

 

The survey result indicated that 50.16% of male headed households were food insecure and 

49.84% of male headed households were food secure whereas 81.33% of female headed 

households were food insecure and 18.67% of female headed households were food secure. 

The chi-square value for this variable showed that there was significant difference between the 

two groups in terms of sex of household head. Furthermore, 34.38% of literate sampled 

households were food insecure whereas 65.63% were food secure. On the other hand 63.64% 

of illiterate households were food insecure and 36.36% were food secure. As it showed from 

the chi-square value, there was a significant difference between the food insecure and food 

secure households in terms of literacy status of household head.   

 

The survey result in Table 6 point out, among food insecure households 43.06% perceive their 

farm land as fertile whereas 73.49% perceives as infertile. On the other hand, among food 

secure households 56.94% perceive their farm land as fertile whereas 26.51% perceives as 

infertile. As it showed from the chi-square value, there was significant difference between the 

food insecure and secured households in terms of the soil fertility status. In addition, 46.55% 

of the households who accessed credit services were food insecure and 53.45% were food 

secure whereas about 60.53% of households who did not access credit service were food 
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insecure and 39.47% were food secure. The chi-square value also indicates that there was 

significant difference between the two groups in terms of access to credit service. 

 

As depicted from Table 6, 21.62% of the households who had an opportunity to make use of 

irrigation water were food insecure and 78.38% were food secure whereas about 64.61% of 

households who did not have an opportunity to use it were food insecure and 35.39% were 

food secure. The chi-square value also indicates that there was significant difference between 

the two groups in terms of irrigation water use. Moreover, 48.87% of households who had an 

opportunity to make use of chemical fertilizer were food insecure whereas 55.13% of 

households were food secure. On the other hand, 66.46% households who did not have an 

opportunity to make use of chemical fertilizer were food insecure and 33.54% were food 

secure. The chi-square value shows that there was significant difference between the two 

groups in terms of chemical fertilizer use. 

 

Table 6 showed that 66.55% of households who faced frequent rainfall variability, like late 

onset of rain and/or shorter rainy season, in the last ten years were food insecure whereas 

33.45% of households were food secure. On the other hand, 27.72% of households who did 

not face at all or face 1-2 times in the last ten years were food insecure and 72.28% were food 

secure. The chi-square value also indicates that there was significant difference between the 

two groups in terms of rainfall variability. In addition, 69.78% of households who faced 

frequent drought, like decreased access to water supplies that inhibit crop and livestock 

production, in the last ten years were food insecure whereas 30.22% of households were food 

secure. On the other hand, 44% of households who did not face at all or face 1-2 times in the 

last ten years were food insecure and 56% were food secure. The chi-square value also 

indicates that there was a significant difference between the two groups in terms of drought. 

Moreover, 65.76% of households who faced frequent flood, in the last ten years were food 

insecure whereas 34.24% of households were food secure. On the other hand, 47.47% of 

households who did not face at all or face 1-2 times in the last ten years were food insecure 

and 52.53% were food secure. The chi-square value also indicates that there was a significant 

difference between the two groups in terms of flood. 
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Table 6. Descriptive statistics result for dummy variables   
 

Variables Category 

Food Insecurity Status 

χ2 - value  
Food Insecure 

(n=215) 

Food Secure 

(n=167) 

Total       

(n=382) 

f % f % f % 

Sex of household 

head 

Male 154 50.16 153 49.84 307 100 
23.80*** 

Female 61 81.33 14 18.67 75 100 

Literacy  status of 

household head 

Literate 33 34.38 63 65.63 96 100 
25.01*** 

Illiterate 182 63.64 104 36.36 286 100 

Soil fertility status 
Fertile 93 43.06 123 56.94 216 100 

35.34*** 
Infertile 122 73.49 44 26.51 166 100 

Access to credit 

service  

Yes 54 46.55 62 53.45 116 100 
6.41** 

No 161 60.53 105 39.47 266 100 

Irrigation water use  
Yes 16 21.62 58 78.38 74 100 

44.81*** 
No 199 64.61 109 35.39 308 100 

Chemical fertilizer 

use  

Yes 108 48.87 113 51.13 221 100 
11.71*** 

No 107 66.46 54 33.54 161 100 

Rainfall variability  
Yes 187 66.55 94 33.45 281 100 

45.52*** 
No 28 27.72 73 72.28 101 100 

Drought  
Yes 127 69.78 55 30.22 182 100 

25.74*** 
No 88 44.00 112 56.00 200 100 

Flood  
Yes 121 65.76 63 34.24 184 100 

12.96*** 
No 94 47.47 104 52.53 198 100 

*** and ** indicates significant at less than 1% and 5% probability levels, respectively 

Source: Household Survey (2019). 

 

Table 7 shows comparison of mean values for covariates, such as age, household size, 

dependency ratio, cultivated land size, oxen owned, livestock owned, distance to the main 

market and total annual income, based on households food insecurity status. 

 

The mean age of sample households was 46.16 years. Similarly the mean age of food insecure 

and food secure household were 44.14 and 48.77 years, respectively. The t-value shows that 

there was significance mean difference between food insecure and food secure households 

with respect to age.  In addition, the mean of household size for the sampled households was 

4.79. The mean of household size for food insecure and food secure household was 4.94 and 

4.58, respectively. The t-value result revealed that there was significant mean difference 

between food insecure and food secure households with respect to household size. 
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The mean of dependency ratio for the sampled household was 0.81. The mean of dependency 

ratio for food insecure and food secure households was 0.93 and 0.66, respectively. The t-

value result revealed that there was significant mean difference between food insecure and 

food secure households in terms of dependency ratio. In addition, the mean of cultivated land 

size for the sampled households was 1.16 ha. The mean of cultivated land size among the food 

insecure and food secure households was 1.03 ha and 1.31 ha, respectively. The t-value 

showed that there was significant mean difference between the food insecure and food secure 

households in terms of cultivated land size. Likewise, the mean of number of oxen owned for 

the sampled households was 1.51. The mean of number of oxen owned among the food 

insecure and food secure households was 1.33 and 1.74, respectively. The t-value revealed that 

there was significant mean difference between food insecure and food secure households in 

terms of number of oxen owned.  

 

Livestock is a key resource in farm households where the farming households support their 

livelihood. In addition, the survey result indicated that the sampled households have an 

average of 2.86 TLU. Food insecure and food secure households have an average of 2.61 and 

3.19 TLUs, respectively, with a significance mean difference in relation to this variable. 

Moreover, on average, the distance of the main market to the residence of sampled household 

was 13.45 km. Table 7 indicates that the distance from the main market for food insecure 

households was 14.03 km whereas for food secure households was 12.07 km. The t-value 

result revealed that there was significant mean difference between food insecure and secure 

households with regard to the distance to the main market. Additionally, the survey result 

revealed that on average the sampled households earned 3435 ETB. Food insecure and secure 

households earned 2838 and 4203 ETB, respectively. The t-value result revealed that there 

was significant mean difference between food insecure and secure households with regard to 

the total annual income. 
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Table 7. Comparison of mean values for covariates based on food insecurity status  
 

Variables 

Food Insecurity Status 

t-value  
Food Insecure               

(n=215) 

Food Secure                 

(n=167) 

Total                      

(n=382) 

Mean SD Mean SD Mean SD 

Age of household 

head  
44.14 8.20 48.77 8.20 46.16 8.50 5.48*** 

Household size  4.94 1.67 4.58 1.42 4.79 1.58 -2.23** 

Dependency ratio  0.93 0.74 0.66 0.53 0.81 0.67 -4.07*** 

Cultivated land size  1.03 0.46 1.31 0.46 1.16 0.48 5.89*** 

Number of oxen 

owned  
1.33 0.73 1.74 0.61 1.51 0.71 5.88*** 

Livestock owned 2.61 1.53 3.19 1.57 2.86 1.57 3.64*** 

Distance to the 

main market  
14.03 7.71 12.70 7.87 13.45 7.80 -1.65** 

Total annual income 2838 1707 4203 2005 3435 1962 7.18*** 

*** and ** indicates significant at less than 1% and 5% probability levels, respectively 

Source: Household Survey (2019). 

 

4.1.3. Determinants of Household Food Insecurity Status 

 

Binary logit model was used to identify potential explanatory variables affecting households’ 

food insecurity. Before running the analysis, variables assumed to have an effect on household 

food insecurity were tested for multicollinearity using variance inflation factor (VIF). The test 

results confirmed that there is no strong correlation among independent variables (Appendix 

Table 9). Among 17 variables fitted into the model, age, sex, literacy status, household size, 

cultivated land size, soil fertility status, oxen owned, distance to the main market, irrigation 

water use and rainfall variability were found to be significant in determining households food 

insecurity. The influence of all the significant variables were in the expected direction. Table 8 

provides the parameter estimates of the binary logit model.  

 

The econometric model shows that older household heads are more likely to be food secure 

than younger ones. This implies that an increase in the age of household head decreases the 

likelihood for the household to become food insecure. This is possible because as farm 

households acquire more and more experience in farming operations, accumulate wealth, use 

better planning and have better chances to become food secure. This result agrees with the 
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prior expectation. The marginal effect of the variable indicates that the probability of being 

food insecure will decrease by 1.62% when age of the household head increase by one year. 

This result is in line with the study conducted by Bogale and Shimelis (2009). They conclude 

that age of the household head had a negative effect on food insecurity status.   

 

The sign of the coefficient of sex of the household head shows a positive relationship with 

food insecurity which is statistically significant at p<1%. This means that food insecurity 

incidence is higher in female headed households (by 25.81%) compared to those in male 

headed households. The FGD and key informant interview results also confirmed that many of 

female headed households in the study area were perceived to be food insecure than male 

counter parts. The reason could be of less access to improved technologies, credit, farm land, 

extension services and need a long adjustment period to diversify their income sources fully 

and become food secure. 

 

Literacy status of household head was found to influence food insecurity negatively and 

significantly at p<1%. The possible explanation is that household head literacy largely 

contribute on innovating and adopting timely agricultural practices and technologies, and 

managing farm land as compared to the illiterate ones. Thus, being literate reduces the chance 

of becoming food insecure in the sample households. The marginal effect of the variable 

reveals that as household head literacy increases, the likelihood of the household to be food 

insecure will decreases by 21.87%. The finding of this study was found to be consistent with 

what had been found by (Adimasu et al., 2019).  

 

A household with large household members is more likely to be food insecure at p<1%. The 

probable reason is that in subsistence agricultural production with limited participation in non-

agricultural activities, large household size exerts more pressure on consumption than the 

labor it contributes to production. The per capita food availability declines as family size 

increases. Hence, large family size is more likely related to being food insecure. The marginal 

effect of the variable reveals that as household size increase by one unit, the likelihood of the 

household to be food insecure will increases by 10.29%. This result is also in agreement with 

the study conducted by Mahlet et al. (2018). They reported that households with large size 
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have higher possibility of being food insecure than those with smaller size, and vice versa.  

 

The result of logit model showed that soil fertility status has significant (at p<5%) and 

negative influence on food insecurity. This result is completely in agreement with the prior 

expectation. This might be the fact that better soil quality of a given farm land results in better 

production and increases the likelihood of the household to be food secure. The marginal 

effect of the variable reveals that as the fertility status of a farm land increases, the likelihood 

of the household to be food insecure will decreases by 18.6%.    

 

The relationship between the number of oxen owned and food insecurity turned out to be 

negative and significant at p<5%. This is an indication that ownership of oxen acts as a hedge 

against food insecurity in the study area. Oxen, besides its direct contribution to crop 

production as the main source of draft power, is a vital means of wealth accumulation that can 

be consumed during times of need, especially when food stock in the household occurred. The 

marginal effect of the variable reveals that as the number of oxen owned increases by one unit, 

the likelihood of the household to be food insecure will decrease by 13.44%. The finding of 

this study was found consistent with what had been found by Mahlet et al. (2018).   

 

Cultivated land size was significantly and negatively determine food insecurity at p<10%. 

This association reveals that households owned larger land size are more likely to be food 

secure than households which owned small land size. The possible justification is that farm 

households which had larger farm size had better chance to produce more, to diversify the 

crop they produce and also have got larger volume of crop residues. The marginal effect of the 

variable shows that as the area under cultivation is increases by one ha, the likelihood of the 

household to be food insecure will decreases by 15.82%. The finding of this study was found 

consistent with what had been found by Bogale and Shimelis (2009), and Beyene and Muche 

(2010).  

 

As shown in Table 8, the coefficient of distance to the main market was statistically significant 

at p<5% and exhibited a positive influence on food insecurity. This shows that, households 

who are closer to the main market are more likely to be food secure than those who are farther 
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away from the main market. This could be because households closer to the main market 

creates access to additional income via off-farm/non-farm employment opportunities, easy 

access of selling their produce and purchase food from the market and encouraged to diversify 

and produce marketable products. The marginal effect of the variable reveals that as distance 

to the main market increases by one unit, the likelihood of the household to be food insecure 

will increases by 1.22%. This result was in conformity with the finding of Getachew et al. 

(2018).  

 

Table 8.The logistic regression model results for the determinants of food insecurity status 
 
 

Variables  Coef. Std. Err. z P>z Marginal effect  

Age of household head  -0.0669 0.0179 -3.73 0.000*** -0.0162 

Sex of household head 1.1924 0.4363 2.73 0.006*** 0.2581 

Literacy  status of 

household head 
-0.8928 0.3336 -2.68 0.007*** -0.2187 

Household size  0.4244 0.1164 3.65 0.000*** 0.1029 

Dependency ratio  0.1188 0.2372 0.5 0.616 0.0288 

Soil fertility status -0.7835 0.3309 -2.37 0.018** -0.1860 

Number of oxen owned -0.5545 0.2481 -2.24 0.025** -0.1344 

Livestock owned 0.0165 0.1080 0.15 0.879 0.0040 

Cultivated land size  -0.6527 0.3870 -1.69 0.092* -0.1582 

Access to credit service  -0.1144 0.3079 -0.37 0.71 -0.0278 

Distance to the main 

market 
0.0503 0.0200 2.52 0.012** 0.0122 

Irrigation water use  -1.1699 0.4077 -2.87 0.004*** -0.2844 

Chemical fertilizer use  -0.0716 0.3378 -0.21 0.832 -0.0173 

Total annual income -0.0001 8.6E-05 -1.5 0.132 -3.15E-05 

Rainfall variability  0.9494 0.4013 2.37 0.018** 0.2321 

Drought  0.1335 0.3102 0.43 0.667 0.0323 

Flood  0.1840 0.3053 0.6 0.547 0.0446 

Cons 2.5103 0.9907 2.53 0.011**   

Log likelihood   -168.4896         

Number of obs  382         

LR χ2 (17)        186.54         

Prob > χ2 0.0000         

Pseudo R2          0.3563         

***, ** and * indicates significant at less than 1, 5, and 10% probability levels, respectively 

Source: Household Survey (2019).   

 

Moreover, Table 8 indicates that irrigation water use is negatively and significantly (at p<1%) 

determine food insecurity. The negative sign indicates that households who have used 
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irrigation on their farm land are more likely to be food secure than those did not use. This is 

mainly because irrigation water use enables households to produce more than one crop per 

year, increase their income and consumption levels. The marginal effect of the variable reveals 

that if use of irrigation water by the household increases, the likelihood of the household to be 

food insecure will decreases by 28.44%. A similar relation was observed by other studies 

(Tirfe and Hamda, 2011; Getachew et al., 2018). 

 

Rainfall variability was significantly and positively determine food insecurity at p<5%. The 

positive sign indicates that households that have experienced rainfall shock are more likely to 

be food insecure when it is compared to those which were not experiencing the rainfall shock. 

This is due to the fact that rainfall shock could result in crop failure that impedes the 

availability of food and reduce income that the households could have earned from their 

production. The marginal effect of the variable reveals that as the experience of rainfall shock 

increases, the likelihood of the household to be food insecure will increases by 23.21%. The 

finding of this study was found consistent with what had been found by Kedir (2017).  

 

4.2. Vulnerability Status Analysis 

 

4.2.1. Estimation of Household Vulnerability to Food Insecurity 

 

The vulnerability analysis helps to estimate the probability that the household will find itself 

consumption poor in the future, which is the annual per capita value of food consumed will 

not be adequate to meet the minimum daily requirement of 2200 kcal (FDRE, 2002) per AE in 

the future. Accordingly, a method stated in the data analysis part of this report was used to 

predict the probability of a household to fall below the minimum food consumption 

expenditure. Thus, following Chaudhuri et al. (2002), a threshold measure that is used to 

define vulnerable households as those with an estimated vulnerability coefficient above or 

equal to 0.5 was also used in the study. As a result, Table 9 summarizes the distribution of 

households in the study area based on level of vulnerability to food insecurity.  
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Table 9. The distribution of households based on level of vulnerability to food insecurity  
 

Vulnerability Index 

Vulnerability Status 

Vulnerable                        

(n=229) 

Non-vulnerable                                   

(n=153) 

Total         

(n=382) 

Minimum 0.5 0.062 0.623 

Maximum 1 0.499 1 

Mean 0.705 0.304 0.545 

SD 0.145 0.122 0.239 

Source: Household Survey (2019). 

 

The result of vulnerability analysis presented in Table 9 reveals that, from the sample 

households, 229 (59.95%) of households were found to be vulnerable to food insecurity. 

While 153 (40.05%) of households were non-vulnerable to food insecurity. In addition, the 

mean value of vulnerability index of sample households was 0.545.  

 

4.2.2. Descriptive Statistics of Explanatory Variables  

 

Several factors contribute to households’ vulnerability status. This study looked at factors 

related to climatic shock (rainfall variability, drought and flood), factors related to sensitivity 

(dependency ratio and crop diversity) and factors related to adaptive capacity (age, sex, 

literacy status, primary residence, access to extension services, access to early warning 

information, distance to the main market, cultivated land size, access to agricultural 

technologies, livestock owned and social capital).  

 

Accordingly, Table 10 shows descriptive results of dummy variables, such as sex, literacy 

status, primary residence, access to extension services, access to early warning information, 

access to agricultural technologies, social capital, rainfall variability, drought and flood.  

 

The survey result indicated that 55.37% of male headed households were vulnerable and 

44.63% of male headed households were non-vulnerable whereas 78.67% of female headed 

households were vulnerable and 21.33% of female headed households were non-vulnerable. 

The chi-square value showed that there was a significant difference between the two groups in 

terms of sex of household head. Furthermore, 38.54% of literate sampled households were 

vulnerable whereas 61.46% were non-vulnerable. On the other hand, 67.13% of illiterate 
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households were vulnerable and 32.87% were non-vulnerable. As it is showed from the chi-

square value, there was a significant difference between the vulnerable and non-vulnerable 

households in terms of literacy status of household head. Likewise, 42.92% of households 

having residence with iron roofed were vulnerable whereas 57.08% were non-vulnerable. In 

contrast, 86.58% of households having residence without iron roofed were vulnerable and 

13.42% were non-vulnerable. As it is showed from the chi-square value, there was a 

significant difference between the vulnerable and non-vulnerable households in terms of 

residence with iron roofed. 

  

The survey result in Table 10 point out, 32.76% of households who received extension 

services were vulnerable and 67.24% were non-vulnerable, whereas 71.8% of households who 

did not received extension service were vulnerable and 28.2% were non-vulnerable. The chi-

square value also indicates that there was a significant difference between the two groups in 

terms of access to extension services. In addition, 32% of households who had access to early 

warning information were vulnerable whereas 68% of households were non-vulnerable. On 

the other hand, 69.86% households who did not have access to early warning information were 

vulnerable and 30.14% were non-vulnerable. The chi-square value shows that there was a 

significant difference between the two groups in terms of access to early warning information. 

  

As depicted from Table 10, 35.57% of households who had access to a range of (more than 

two) technological options were vulnerable and 64.43% were non-vulnerable whereas 75.54% 

of households who had limited (one or two) or no access to technologies were vulnerable and 

24.46% were non-vulnerable. The chi-square value also indicates that there was a significant 

difference between the two groups in terms of access to agricultural technologies. Moreover, 

42.92% of households who participate in a range of community-based organizations (more 

than two) were vulnerable whereas 57.03% of households were non-vulnerable. On the other 

hand, 68.5% households who participate in a limited community-based organizations were 

vulnerable and 31.5% were non-vulnerable. The chi-square value shows that there was a 

significant difference between the two groups in terms of social capital. 
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Table 10. Descriptive statistics for dummy variables   
 

Variables Category 

Vulnerability status   

Vulnerable                       

(n=229) 

Non-

vulnerable                                   

(n=153) 

Total         

(n=382)  
χ2 - value  

f % f % f %   

Sex of household 

head 

Male 170 55.37 137 44.63 307 100 
13.62*** 

Female 59 78.67 16 21.33 75 100 

Literacy  status of 

household head 

Literate 37 38.54 59 61.46 96 100 
24.47*** 

Illiterate 192 67.13 94 32.87 286 100 

Primary residence 

with iron roofed  

Yes 100 42.92 133 57.08 233 100 
72.15*** 

No 129 86.58 20 13.42 149 100 

Access to extension 

services  

Yes 38 32.76 78 67.24 116 100 
51.29*** 

No 191 71.8 75 28.2 266 100 

Access to early 

warning information  

Yes 32 32 68 68 100 100 
44.07*** 

No 197 69.86 85 30.14 282 100 

Access to agricultural 

technologies  

Yes 53 35.57 96 64.43 149 100 
60.46*** 

No 176 75.54 57 24.46 233 100 

Social capital  
Yes 55 42.97 73 57.03 128 100 

23.11*** 
No 174 68.50 80 31.50 254 100 

Rainfall variability  
Yes 255 80.07 56 19.93 281 100 

179.25*** 
No 4 3.96 97 96.04 101 100 

Drought  
Yes 161 88.46 21 11.54 182 100 

117.71*** 
No 68 34 132 66 200 100 

Flood  
Yes 143 77.72 41 22.28 184 100 

46.69*** 
No 86 43.43 112 56.57 198 100 

*** indicate significant at less than 1% probability level 

Source: Household Survey (2019). 

 

The survey result in Table 10 above showed that 80.07% of households who faced frequent 

rainfall variability (more than two times), like late onset of rain and/or shorter rainy season, in 

the last ten years were vulnerable whereas 19.93% of households were non-vulnerable. On the 

other hand, 3.96% of households who did not face frequent rainfall variability at all or face 1-2 

times in the last ten years were vulnerable and 96.04% were non-vulnerable. The chi-square 

value also indicates that there was a significant difference between the two groups in terms of 

rainfall variability. In addition, 88.46% of households who faced frequent drought (more than 

two times), like decreased access to water supplies that inhibit crop and livestock production, 

in the last ten years were vulnerable whereas 11.54% of households were non-vulnerable. On 

the other hand, 34% of households who did not face frequent drought at all or face 1-2 times 

in the last ten years were vulnerable and 66% were non-vulnerable. The chi-square value also 
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indicates that there was a significant difference between the two groups in terms of drought. 

Moreover, 77.72% of households who faced frequent flood (more than two times) in the last 

ten years were vulnerable whereas 22.28% of households were non-vulnerable. On the other 

hand, 43.43% of households who did not face frequent flood at all or face 1-2 times in the last 

ten years were vulnerable and 56.57% were non-vulnerable. The chi-square value also 

indicates that there was a significant difference between the two groups in terms of flood.  

 

Table 11 bellow shows comparison of mean values for covariates, such as age, distance to the 

main market, cultivated land size, livestock owned, dependency ratio and crop diversity, based 

on vulnerability status. 

 

The mean age of sample households was 46.76. Similarly the mean age of vulnerable and non-

vulnerable household heads was 49.34 and 42.9, respectively. The t-value shows that there is a 

significance mean difference between vulnerable and non-vulnerable households with respect 

to age. In addition, the mean distance of vulnerable households residence from the main 

market was 13.65 km whereas for non-vulnerable households was 13.15 km. The t-value result 

revealed that there is no significant mean difference between vulnerable and non-vulnerable 

households with regard to the distance to the main market. 

 

Table 11 indicates that the mean of cultivated land size for the sampled households was 1.16 

ha. The mean of cultivated land size among the vulnerable and non-vulnerable households was 

1 ha and 1.39 ha, respectively. The t-value showed that there was a significant mean difference 

between the vulnerable and non-vulnerable households in terms of cultivated land size. In 

addition, the survey result indicated that the sampled households have an average of 2.86 

TLU. Vulnerable and non-vulnerable households had an average of 2.56 and 3.31 TLU, 

respectively, with a significance mean difference in relation to this variable.  

 

The mean of dependency ratio for sample households was 0.81. Similarly, the mean of 

dependency ratio for vulnerable and non-vulnerable households was 0.97 and 0.58, 

respectively. The t-value shows that there was significance difference between the two groups 

associated with this variable. Furthermore, sampled households cultivate on average 2.79 crop 
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type in which vulnerable and non-vulnerable households cultivate 2.52 and 3.07 crop types, 

respectively. The t-value revealed that there was significance difference between the two 

groups for this variable. 

 

Table 11. Comparison of mean values for covariates based on vulnerability status   
 

Variables 

Vulnerability Status 

t-value  
Vulnerable                       

(n=229) 

Non-vulnerable                                   

(n=153) 

Total                    

(n=382)  

Mean SD Mean SD Mean SD 

Age of household 

head  
49.34 11.39 42.90 11.14 46.76 11.71 -5.47*** 

Distance to the 

main market  
13.65 7.85 13.15 7.73 13.45 7.80 -0.61 

Cultivated land size  1.00 0.41 1.39 0.48 1.16  0.48 8.39*** 

Livestock owned 2.56 1.48 3.31 1.59 2.86 1.57 4.70*** 

Dependency ratio  0.97 0.74 0.58 0.45 0.81 0.67 -5.86*** 

Crop diversity 2.52 1.04 3.07 1.21 2.79 1.14 4.80*** 

*** indicate significant at less than 1% probability level 

Source: Household Survey (2019). 

 

4.2.3. Determinants of Household Vulnerability to Food Insecurity  

 

Binary logit model was used to identify the potential explanatory variables responsible for the 

vulnerability of households to food insecurity. Before running the analysis, variables assumed 

to have an influence on the vulnerability of households to food insecurity were tested for 

multicollinearity using variance inflation factor (VIF). The test results confirmed that there is 

no strong correlation among independent variables (Appendix Table 10). Among 16 variables 

fitted into the model, sex, access to extension services, access to early warning information, 

access to agricultural technologies, rainfall variability, drought and crop diversity were found 

to be significant in determining the vulnerability of households to food insecurity. The 

influence of all the significant variables were in the expected direction. Table 12 provides the 

parameter estimates of the binary logit model. 

 

The sign of the coefficient of sex of the household head shows a positive influence on 

vulnerability to food insecurity which is statistically significant at p<1%. This means that the 
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vulnerability to food insecurity is higher in female-headed households (by 39.99%) compared 

to those in male-headed households. The probable reason for this, as indicated in FGDs and 

KIIs, is female-headed households do have less access to and control over major agricultural 

resources even though they do much of the agricultural work. In addition, they are traditional 

and physically incapable of performing plowing activities, hence, they are found among the 

poor and, lack income and resources that constrain their productivity. This result is in line with 

the results of previous studies of Kakota et al. (2015) and Ojo (2019).  

 

Access to extension services was found to affect households’ vulnerability to food insecurity 

negatively and significantly at p<10%. The negative sign indicates that getting extension 

services reduces the risk of vulnerability to food insecurity among the sample households. 

This is mainly because extension services widen the households’ knowledge and skill with 

regard to the use of improved agricultural practice and technologies. This means households 

who have received extension services improve their food production and livelihoods, and have 

better chance to be food secure in the future than those did not received. The marginal effect 

of the variable reveals that households having access to extension services reduces its 

likelihood to be vulnerable to food insecurity by 34.91%. A similar effect was observed by 

other studies (Mesfin, 2014b; Ojo, 2019). 

 

The household with better access to early warning information is less likely to be vulnerable to 

food insecurity at p<1%. The possible justification is that, households who have received or 

accessed weather information could reduce the risk of total crop failure, use improved seeds, 

invest in soil and water conservation measures and, prepare for and confront the impacts of 

climate extreme events. The marginal effect of the variable reveals that households having 

access to early warning information reduces its likelihood to be vulnerable to food insecurity 

by 72.17%. This result is also in agreement with the result of the study conducted in semi-arid 

districts of Malawi by Kakota et al. (2015). 

 

Access to agricultural technologies was found to affect households’ vulnerability to food 

insecurity negatively and significantly at p<5%. This is mainly because access to technologies 

(e.g. improved seeds, fertilizers, pesticides, irrigation water, and veterinary services) provide 
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an opportunity for households’ to reduce the adverse consequence of weather conditions. This 

means households who have a range of technological options produce more, increase their 

income and consumption level, and diversify their copping systems than those who did not 

have or limited access. The marginal effect of the variable reveals that having a range of 

agricultural technologies decreases the likelihood of the household to be vulnerable to food 

insecurity by 39.03%. Jaleta et al. (2018) and Million et al. (2019) reported a similar result. 

They found access to technologies significantly affect households food consumption in 

Ethiopia. 

 

Table 12. The logistic regression results for the determinants of household vulnerability 
 

Variables Coef. Std. Err. z P>z Marginal effect 

Age of household head  0.0188 0.0310 0.61 0.545 0.0041 

Sex of household head 2.8164 1.0426 2.70 0.007*** 0.3999 

Literacy  status of household 

head 
-1.0949 0.6896 -1.59 0.112 -0.2523 

Primary residence with iron 

roofed 
-0.8276 0.6383 -1.30 0.195 -0.1716 

Access to extension services -1.5353 0.8948 -1.72 0.086* -0.3491 

Access to early warning 

information 
-3.6518 0.8968 -4.07 0.000*** -0.7217 

Distance to the main market 0.0656 0.0486 1.35 0.177 0.0142 

Cultivated land size  -0.4254 0.7271 -0.59 0.559 -0.0920 

Access to agricultural 

technologies 
-1.7792 0.8396 -2.12 0.034** -0.3903 

Livestock owned -0.1441 0.1969 -0.73 0.464 -0.0312 

Social capital -0.9993 0.6131 -1.63 0.103 -0.2248 

Rainfall variability  12.4880 2.4119 5.18 0.000*** 0.9830 

Drought  5.9168 1.1435 5.17 0.000*** 0.8653 

Flood  -1.0281 0.6387 -1.61 0.107 -0.2209 

Dependency ratio  0.0813 0.5503 0.15 0.882 0.0176 

Crop diversity -1.2048 0.3520 -3.42 0.001*** -0.2606 

Cons -5.6858 2.1906 -2.60 0.009   

Log likelihood   -45.3819         

Number of obs  382         

LR χ2 (16)        423.58         

Prob > χ2 0.0000         

Pseudo R2      0.8235         
***, ** and * indicates significant at less than 1%, 5% and 10% probability levels, respectively 

Source: Household Survey (2019).  
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Rainfall variability was found to affect households vulnerability to food insecurity positively 

and significantly at p<1%. The positive effect indicates that the occurrence of rainfall 

variability increases the risk of vulnerability to food insecurity among farm households. This 

is due to the fact that frequent rainfall variability could result in crop failure that impedes the 

availability of food and reduce income that the households could have earned from their 

production. The marginal effect of the variable reveals that as the experience of rainfall 

variability increases, the likelihood of the household to be vulnerable to food insecurity will 

increases by 98.3%. A similar effect was reported by Demeke et al. (2011) and Mesfin 

(2014a). 

 

Drought was significantly and positively affect households vulnerability to food insecurity at 

p<1%. The positive effect indicates that the occurrence of drought increases the risk of 

vulnerability to food insecurity among farm households. The possible explanation is that 

frequent drought could result in crop failure that impedes the availability of food and reduce 

income that the households could have earned from their production. The marginal effect of 

the variable reveals as the experience of drought increases, the likelihood of the household to 

be vulnerable to food insecurity will increases by 86.53%. A similar effect was observed by 

Mesfin (2014a, b).   

 

The result of logit model showed that crop diversity has significant (at p<1%) and negative 

influence on households vulnerability to food insecurity. This means that an increase in the 

number of crops cultivated decreases the likelihood for the household to become vulnerable to 

food insecurity. This is possible because as farm households cultivate various crops on a given 

farm plot, improve food stocks in terms of quantity and variety and also improve income 

through sale of crop produced which then is used to further improve consumption patterns. 

This result agrees with the prior expectation. The marginal effect of the variable indicates that 

the probability of the household to be vulnerable to food insecure will decrease by 26.06% 

when the number of crop types cultivated across all farm plots increase by one unit. A similar 

influence was also reported by Bogale (2012). 
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4.2.4. Classification and Decomposition by Vulnerability and Food Insecurity Status 

 

Considering both the vulnerability status of households and its current food insecurity status, 

the study extended the analysis into several food insecurity and vulnerability categories as 

shown in Table 13. First, households may be classified as of vulnerable or non-vulnerable 

according to whether the vulnerability index is ≥0.5 or <0.5, respectively (Pritchett et al., 

2000). Second, the sample households may be divided into two distinct groups using the 

measure of food poverty line. In this regard, a household was considered as food insecure 

when the per capita food consumption expenditure (PCFCE) was less than the threshold level; 

otherwise, the household was inferred as food secure.  

 

The results indicate that about 27.49% of the sample households had stable food security 

levels. These households were food secure and had low probabilities of being food insecure in 

the near future (less vulnerability to food insecurity). On the other hand, about 43.72% of the 

total households were categorized as food insecure for an extended period of time and were 

considered as suffering from chronic food insecurity. They had PCFCE values which were 

below the threshold level with probabilities of being food insecure being greater than or equal 

to 0.5. These were considered as being highly vulnerability to food insecurity, and having little 

chance of escaping from food insecurity in the near future. According to FAO (2008), these 

households may need a special attention in terms of direct food assistance and access to 

productive resources which will enable them to improve their productive capacity and help 

them escape from food insecurity in the near future. 

 

In addition, about 12.57% of the total households were considered as suffering from transient 

food insecurity, which means that even if they had current PCFCE values of less than the 

value of food poverty line, they were less likely to fall into food insecurity in the near future 

and could totally escape from food insecurity. Moreover, about 16.23% of the total households 

were grouped under the transient food security category, meaning that these households may 

face a sudden drop in their ability to access adequate and sufficient food, hence fail to 

maintain good nutritional status in the near future. Those households had access to adequate 

food but were highly vulnerable to food insecurity. This implies that they were more likely to 
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become food insecure in the future. Furthermore, about 28.8% of the total households (12.57 + 

16.23%) were categorized as having an unstable food insecurity status. Overall, these findings 

imply that households were recurrently moving into and out of the state of being food insecure 

which has a particular policy implication, that is, vulnerability to food insecurity should be 

viewed in a broader manner as not only entailing households vulnerability to food insecurity 

(those who are chronically food insecure), but also those who are currently food insecure but 

less likely to be vulnerable to food insecurity as well as those who are currently food secure 

but highly likely to be vulnerable to food insecurity in the near future. In this study, these 

households constituted about 72.52% of the total households. 

 

Table 13. Classification and decomposition by vulnerability and food insecurity status 
 

  Food Insecurity Status     

  
Food Insecure                       

(n=215) 

Food Secure                                   

(n=167) 
χ2 - value 

Total              

(n=382)  

  No. Percent  No. Percent    No. Percent  

Vulnerability status         

64.36*** 

    

Vulnerable 167 43.72 62 16.23 229 59.95 

Non-vulnerable 48 12.57 105 27.49 153 40.05 

Total  215 56.28 167 43.72 382 100 

 ***indicate significant at less than 1% probability level 

Source: Household Survey (2019). 

 

 

4.3. Resilience Status Analysis 

 

4.3.1. Estimation of Latent Variables of Household Resilience 

 

In this study, the status of households’ resilience to food insecurity was estimated using a two 

stage processes. The study employed the most widely accepted notion that households' 

resilience to food insecurity lies on the resources and options available to the household to 

make a living and its ability to manage risks. Following this notion and the eight proposed 

variables as a possible sources of resilience, data was gathered on relevant variables and 

resilience capacity index was estimated hierarchically. In the first stage of the estimation 

process, each latent variable (variables used for resilience estimation) was estimated directly 

from observable variables. Then, the estimated values of these variables as index were used to 
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estimate the resilience index for each household. So, this section presents summary of how the 

observed variables contribute to each of the latent variable based on how their loadings turn to 

be significant (stage one).  

 

4.3.1.1. Agricultural practice and technologies  

 

Agricultural practice and technology (APT) is one of the variables (latent) that are believed to 

contribute to households' resilience to food insecurity in farming based livelihoods. Three 

observable variables were used to estimate this latent variable: fertilizer, pesticide and 

veterinary services. As a result, Table 14 summarizes component loadings of each of these 

observed variables together with tests of model adequacy. Following Kaiser's rule, one 

component turned to be meaningful and has been considered as the underlying latent variable 

after checking satisfaction of all the statistical requirements for good principal component 

analysis model. For the current model (APT index estimation model), Bartlett’s test of 

sphericity was found to be significant with Sig. (p = 0.000); Chi-Square (385.633) and, the 

Kaiser–Meyer–Olkin (KMO) test of sampling adequacy was 0.5038, both implying the 

appropriateness of the model.   

 

As can be seen from the result, the three variables have significant loadings on the first 

component extracted implying that the variables have meaningful contribution to APT index 

estimation. According to Field (2005), component loadings with absolute value of 0.298 and 

above are considered statistically significant for the sample size of 300. In the present study 

case, the sample size is well above 300, and no variable has a loading of even nearer to this 

cutoff point on the component. Field (2005) maintains that component loadings can be taken 

as both correlation as well as regression coefficients if the component rotation method applied 

is orthogonal. In the context of correlation coefficients interpretation, it is possible to say that 

all the variables are meaningfully correlated with the latent variable (APT).  
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Table 14. Component loadings for the observed variables used to estimate APT 
 

Indicators of APT Component 1  

Fertilizer use 0.4698 

Pesticide use 0.5845 

Access to veterinary services -0.6615 

Eigenvalue 1.97636 

Variance (%) 0.6588 

Cumulative (%) 0.6588 

KMO test of sampling adequacy = 0.5038 

Bartlett’s test of sphericity is significant at p = 0.000; chi-square = 385.633 

Extraction Method: Principal Component Analysis  

Source: Computed from survey data, 2019. 

 

4.3.1.2. Access to basic services   

 

Access to basic services (ABS) endows the household with several important key factors for 

enhancing their resilience (Guyu and Muluneh, 2015; Alinovi et al., 2010). It affects 

households’ capacity to effectively utilize available household level assets for managing of 

risks and responding to shocks when materialize. The current study estimated this latent 

variable using distance to water source, distance to health center, distance to school, distance 

to all-weather road, access to electric power, access to telephone service and access to credit 

service. Table 15 presents the component loadings of each of the variables used in the PCA 

model. As presented in the table, the extracted component was satisfactory, which explains 

40.20% of the variations within the data, and can be considered as the underlying latent 

variable (ABS) as it meets all the statistical requirements. Bartlett's test of sphericity was 

significant (p = 0.000; chi-square = 727.864) suggesting that the PCA was appropriate with the 

data available for the study. Moreover, KMO measure of sampling adequacy (KMO=0.6930) 

shows that the sample size was adequate for running PCA.  
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Table 15. Component loadings for the observed variables used to estimate ABS 
 

Indicators of ABS Component 2  

Distance to water source 0.1458 

Distance to health center 0.4970 

Distance to school   0.4923 

Distance to all-weather road 0.4092 

Access to electric power -0.4042 

Access to telephone service -0.3714 

Access to credit service -0.1436 

Eigenvalue 2.814119 

Variance (%) 0.4020 

Cumulative (%) 0.4020 

KMO test of sampling adequacy = 0.6930 

Bartlett’s test of sphericity is significant at p = 0.000; chi-square = 727.864 

Extraction Method: Principal Component Analysis 

Source: Computed from survey data, 2019. 

 

4.3.1.3. Income and food access 

 

Income and food access (IFA) is another indicator of resilience that is directly related to 

households’ degree of access to food. In the current study, the income and food access index 

of the household was estimated using five observable variables: per capita income, per capita 

expenditure, per capita calorie intake, household food insecurity access scale and household 

dietary diversity score.  

 

Table 16. Component loadings for the observed variables used to estimate IFA 
 

Indicators of IFA Component 3  

Per capita income   0.3516 

Per capita expenditure      0.4544 

Per capita calorie intake       0.4563 

Household food insecurity access scale  -0.4574 

Household dietary diversity score 0.5025 

Eigenvalue 3.01877 

Variance (%) 0.6038 

Cumulative (%) 0.6038 

KMO test of sampling adequacy = 0.7597 

Bartlett’s test of sphericity is significant at p = 0.000; chi-square = 825.288 

Extraction Method: Principal Component Analysis  

Source: Computed from survey data, 2019. 
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Table 16 shows the component loadings for each observed variables. The extracted component 

was quite meaningful, which explains 60.38% of the variations within the data, and can be 

considered as the underlying latent variable (IFA) as it meets all the statistical requirements. 

Bartlett's test of sphericity was significant (p = 0.000; chi-square = 825.288) suggesting that 

the PCA was appropriate with the data available for the study. Moreover, the KMO measure 

of sampling adequacy was 0.7597 indicating that the sample size was adequate for running 

PCA. The component loadings of each observed variables was statistically significant (with 

absolute value of loadings greater than 0.298), implying the variables have meaningful 

contribution to IFA index estimation.  

 

4.3.1.4. Social safety nets 

 

Access to transfers, whether cash or in-kind, represents a major source of risk reduction in the 

study area. Public and private transfers make up a substantial portion of poor households’ 

annual income and provide important financial support to generate additional income. Social 

safety nets (SSN) include both formal and informal transfers. While the formal category is 

easily observed, the informal social network flowing through unrecorded channels are difficult 

to capture as they are not easily detected and quantified. But, they involve forms of exchange 

that take place outside formally institutionalized channels. Accordingly, five indicators of SSN 

were identified in the current study. 

 

Table 17. Component loadings for the observed variables used to estimate SSN 
 

Indicators of SNN Component 4  

Amount of cash and in-kind assistance 0.4605 

Quality of assistance 0.4495 

Job assistance 0.4416 

Frequency of assistance 0.4298 

Overall opinion on targeting 0.4540 

Eigenvalue 4.30028 

Variance (%) 0.8601 

Cumulative (%) 0.8601 

KMO test of sampling adequacy = 0.8662 

Bartlett’s test of sphericity is significant at p = 0.000; chi-square = 2294.972 

Extraction Method: Principal Component Analysis  

Source: Computed from survey data, 2019. 
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Table 17 shows the component loadings for each observed variables. The extracted component 

was quite meaningful, which explains 86.01% of the variations within the data, and can be 

considered as the underlying latent variable (SSN) as it meets all the statistical requirements. 

The KMO measure of sampling adequacy was 0.7597 indicating that the sample size was 

adequate for running PCA. Moreover, Bartlett's test of sphericity was also evaluated for 

testing the null hypothesis that the original correlation matrix is an identity matrix in which all 

correlation coefficients (R-matrix) would be zero (Field, 2005). The analysis result shows that 

the test was significant (p = 0.000; chi-square = 2294.972) suggesting that the PCA was 

appropriate with the data available for the study. The component loadings of each observed 

variable was statistically significant (with absolute value of loadings greater than 0.298), 

implying the variables have meaningful contribution to SSN index estimation.  

 

4.3.1.5. Agricultural assets 

 

Agricultural assets (AA) are the key elements of livelihood, enabling households to produce 

consumable or tradable goods. The indicators used to estimate agricultural asset component of 

resilience were cultivated land size and livestock owned. Thus, Table 18 summarizes 

component loadings of each of these observed variable together with tests of model adequacy. 

PCA method was used to estimate the latent variable (AA) for each household. Only one 

component turned to be meaningful and has been considered as the underlying latent variable 

(AA) after checking satisfaction of all the statistical requirements for good PCA model. For 

the current model (AA index estimation model), Bartlett’s test of sphericity was found to be 

significant with Sig. (p = .000), Chi-Square (40.059); the KMO value was 0.5, implying the 

appropriateness of the model.  

 

As can be seen from the result, two variables have significant loading on the first component 

extracted, implying that the variables have meaningful contribution to AA index estimation. 

According to Field (2005), component loadings of size 0.298 and above are considered 

statistically significant for the sample size of 300. In the present study case, the sample size is 

well above 300, and no variable has a loading of even nearer to this cutoff point on the 

component. Field (2005) maintains that component loadings can be taken as both correlation 
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as well as regression coefficients if the component rotation method applied is orthogonal. In 

the context of correlation coefficients interpretation, it can be said that both variables are 

meaningfully correlated with the latent variable (AA). 

 

Table 18. Component loadings for the observed variables used to estimate AA 
 

Indicators of AA Component 5  

Cultivated land size 0.7071 

Livestock owned 0.7071 

Eigenvalue 1.31651 

Variance (%) 0.6583 

Cumulative (%) 0.6583 

KMO test of sampling adequacy = 0.5000 

Bartlett’s test of sphericity is significant at p = 0.000; chi-square = 40.059 

Extraction Method: Principal Component Analysis  

Source: Computed from survey data, 2019. 

 

4.3.1.6. Non-agricultural assets 

 

Households possess non-agricultural assets (NAA) such as house structure, durable assets and 

others. The collection of such assets improves quality of life by supporting and enabling to 

generate from diversified sources of income, encourage productions of both crop and 

livestock, improves mechanism to access nutritious food, make light of vulnerability and 

enhances households’ resilience capacity. The indicators used to estimate the NAA component 

of resilience were house value and durables value. Thus, Table 19 summarizes component 

loadings of each of these observed variables that was used in non-agricultural asset index 

estimation together with tests of model adequacy. PCA method was used to estimate a latent 

variable (NAA) for each household. Only one component turned to be meaningful and has 

been considered as the underlying latent variable (NAA) after checking satisfaction of all the 

statistical requirements for good PCA model. For the current model (NAA index estimation 

model), Bartlett’s test of sphericity was found to be significant with Sig. (p = .000), Chi-

Square (359.996); the KMO value was 0.5, implying the appropriateness of the model.  

 

As can be seen from the result, two variables have significant loading on the first component 

extracted, implying that the variables have meaningful contribution to NAA index estimation. 
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According to Field (2005), component loadings of size 0.298 and above are considered 

statistically significant for the sample size of 300. In the present study case, the sample size is 

well above 300, and no variable has a loading of even nearer to this cutoff point on the 

component. Field (2005) maintains that component loadings can be taken as both correlation 

as well as regression coefficients if the component rotation method applied is orthogonal. In 

the context of correlation coefficients interpretation, it can be said that both variables are 

meaningfully correlated with the latent variable (NAA).  

 

Table 19. Component loadings for the observed variables used to estimate NAA 
 

Indicators of NNA Component 6  

House value 0.7071 

Durables value 0.7071 

Eigenvalue 1.78276 

Variance (%) 0.8914 

Cumulative (%) 0.8914 

KMO test of sampling adequacy = 0.5000 

Bartlett’s test of sphericity is significant at p = 0.000; chi-square = 359.996 

Extraction Method: Principal Component Analysis  

Source: Computed from survey data, 2019. 

 

4.3.1.7. Stability 

 

In most food security literature, stability (S) is used to describe the stability of food supply. 

Since the novel contribution of Alinovi et al. (2009), it has become a cross-sectional 

dimension of resilience. In this study, job lost and income change are taken as proxy for 

stability (S) estimation. Thus, Table 20 presents component loadings of each of these observed 

variables. According to the test statistics for good PCA model, Bartlett's test of sphericity was 

significant (p = 0.000; chi-square = 28.988) and the KMO test of sampling adequacy was 0.5, 

both implying the model is satisfactory. One component was extracted using the eigenvalue of 

1 as a minimum criterion (Kaiser’s rule) and it explains 63.56% of the variation within the 

data. Generally, the two variables loading are significant (with absolute value of loadings 

greater than 0.298) to their respective component, implying the variables have meaningful 

contribution to stability (S) index estimation. 
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Table 20. Component loadings for the observed variables used to estimate stability 
 

Indicators of S Component 7  

Job lost -0.7071 

Income change 0.7071 

Eigenvalue 1.27119 

Variance (%) 0.6356 

Cumulative (%) 0.6356 

KMO test of sampling adequacy = 0.5000 

Bartlett’s test of sphericity is significant at p = 0.000; chi-square = 28.988 

Extraction Method: Principal Component Analysis  

Source: Computed from survey data, 2019. 

 

4.3.1.8. Adaptive capacity 

 

Adaptive capacity (AC) is considered as the capacity of actors in a system to influence 

resilience, such as the capacity of households to manage resilience (Walker and Salt, 2006). In 

the current study, it was estimated using four variables (diversity of income source, literacy 

level of household head, access to early warning information and dependency ratio) and their 

component loadings are presented in Table 21. On the basis of Kaiser's rule, one component 

was extracted as it appeared significant in terms of explaining variation within the data (37.56 

%). All the four variables were found to be statistically significant in terms of contribution to 

AC index estimation. Relevant statistical requirement for good PCA model was also checked 

and the KMO measure of sampling adequacy was 0.6167 indicating that the variables used for 

the PCA were relevant; above the recommended value of 0.5. Bartlett’s test of sphericity was 

found to be significant with Sig. (p = .000), Chi-Square (60.582); implying the appropriateness 

of the model.  
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Table 21. Component loadings for the observed variables used to estimate AC 
 

Indicators of AC Component 8  

Diversity of income source 0.5681 

Literacy status of household head 0.5159 

Access to early warning information 0.5612 

Dependency ratio -0.3102 

Eigenvalue 1.50222 

Variance (%) 0.3756 

Cumulative (%) 0.3756 

KMO test of sampling adequacy = 0.6167 

Bartlett’s test of sphericity is significant at p = 0.000; chi-square = 60.582  

Extraction Method: Principal Component Analysis  

Source: Computed from survey data, 2019. 

 

4.3.2. Estimation of Household Resilience to Food Insecurity 

 

Based on the adapted framework (chapter two), eight variables; agricultural practice and 

technologies (APT), access to basic services (ABS), income and food access (IFA), social 

safety nets (SSN), agricultural assets (AA), non-agricultural assets (NAA), stability (S) and 

adaptive capacity (AC), have been proposed as a possible sources of household resilience to 

food insecurity. As these hypothesized sources themselves are latent variable, each of them 

was estimated as discussed in the previous section (stage one). Following the proposed 

approaches and estimation procedures indicated in chapter three, the resilience capacity index 

was estimated for the sample households (stage two). Consequently, the estimated result puts 

the households on a range of resilience capacity index, i.e. from positive values to negative 

values, where positive values mean higher level of resilience capacity to food insecurity and 

the negative values mean relatively lower level of resilience capacity to food insecurity. As a 

result, Table 22 presents the distribution of sample households based on the level of resilience 

capacity to food insecurity.  
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Table 22. The distribution of households based on the level of resilience to food insecurity 
 

Resilience capacity 

index 

Resilience Status 

Resilient  

(n=178) 

Non-resilient  

(n=204) 

Total  

(n=382) 

Minimum 0.152605 -33.98155 -33.98155 

Maximum 75.1556 -0.0061379 75.1556 

Mean 12.72889 -10.33246 0.413401 

SD 9.515281 7.159983 14.21495 

Source: Household Survey data (2019).  

 

The result of resilience analysis presented in Table 22 reveals that, from the sample 

households, 178 (46.60%) of households were found to be resilient to food insecurity. While 

204 (53.40%) of households were non-resilient to food insecurity. In addition, the mean value 

of resilience capacity index for sample households was 0.41.  

 

4.3.3. Descriptive Statistics of Explanatory Variables 

 

Several factors contribute to households’ resilience status. This study looked at factors related 

to agricultural practice and technologies (fertilizer use, pesticide use and access to veterinary 

services), access to basic services (distance to water source, distance to health center, distance 

to school, distance to all-weather road, access to electric power, access to telephone services 

and access to credit services), income and food access (Per capita income, per capita 

expenditure, per capita calorie intake, HFIAS and HDDS), social safety nets (amount of cash 

and in-kind assistance, quality of assistance, job assistance, frequency of assistance, and 

overall opinion on targeting), agricultural assets (cultivated land size and livestock owned), 

non-agricultural assets (house value and durables value), stability (job lost and income 

change) and adaptive capacity (diversity of income sources, literacy status of the household 

head, access to early warning information and dependency ratio). 

 

Accordingly, Tables 23, 24 and 25 summarize the descriptive statistics result for categorical, 

dummy and continuous variables to observe differences between resilient and non-resilient 

households. Thus, the survey result (Table 23) shows that large proportion of non-resilient 

households are not satisfied with the quality of assistance (cash and in-kind). The chi-square 
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value also shows that there was significant difference between the two groups in terms of 

quality of assistance. In addition, the survey result indicated that most of the assistances 

provided to them are not targeted to their need. Furthermore, the result indicated that large 

proportion of the non-resilient households’ annual income was decreased than its counterpart. 

Similarly, the survey result (Tables 24) shows that large proportion of the non-resilient 

households did not use fertilizer and pesticide. In addition, they did not access veterinary 

services, electric power, telephone service, credit services and, did not get job assistance. The 

result further indicates that large proportion of the non-resilient households were illiterate and 

did not received early warning information. The chi-square value also shows that there was 

significant difference between the two groups in terms each variables. The independent t-test 

result (Table 25) shows that there is significant mean difference between resilient and non-

resilient households with respect to factors associated with access to basic services (ABS), 

income and food access (IFA), social safety nets (SSN), agricultural assets (AA), non-

agricultural assets (NAA), stability (S) and adaptive capacity (AC).   

 

Table 23. Descriptive statistics for categorical variables  
 

    Resilience Status   

Variables Category 
Resilient 

(n=178) 

Non-resilient 

(n=204) 

Total 

(n=382)  
χ2 - value  

    f % f % f %   

Quality of 

assistance  

Worse 5 25 15 75 20 100 

26.49*** 

Bad 25 40.32 37 59.68 62 100 

Good 72 39.56 110 60.44 182 100 

Very good 56 60.22 37 39.78 93 100 

Excellent 20 80 5 20 25 100 

Overall 

opinion on 

assistance 

target 

All assistances are 

not targeted to 

household need 

21 26.92 57 73.08 78 100 

27.87*** 

Some assistances 

are not targeted to 

household need 

81 43.55 105 56.45 186 100 

All assistances are 

targeted to 

household  need 

76 64.41 42 35.59 118 100 

Income 

change  

Decreased 13 18.06 59 81.94 72 100 

101.35*** No change 75 36.23 132 63.77 207 100 

Increased 90 87.38 13 12.62 103 100 

*** indicate significant at less than 1% probability level 

Source: Household survey (2019).   
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Table 24. Descriptive statistics for dummy variables   
 

    Resilience Status   

Variables Category 
Resilient 

(n=178) 

Non-resilient 

(n=204) 

Total  

(n=382)  
χ2 - value  

  f % f % f %   

Fertilizer use  
Yes 136 61.54 85 38.46 221 100 

47.04*** 
No 42 26.09 119 73.91 161 100 

Pesticide use  
Yes 79 53.38 69 46.62 148 100 

4.47** 
No 99 42.31 135 57.69 234 100 

Access to veterinary 

services  

Yes 102 53.68 88 46.32 190 100 
7.63*** 

No 76 39.58 116 60.42 192 100 

Access to electric 

power  

Yes 56 80.00 14 20.00 70 100 
38.43*** 

No 122 39.10 190 60.90 312 100 

Access to telephone 

service 

Yes 93 73.81 33 26.19 126 100 
55.95*** 

No 85 33.20 171 66.80 256 100 

Access to credit 

service  

Yes 65 56.03 51 43.97 116 100 
5.97** 

No 113 42.48 153 57.52 226 100 

Job assistance  
Yes 76 64.41 42 35.59 118 100 

21.76*** 
No 102 38.64 162 61.36 264 100 

Literacy status of 

household head 

Literate 64 66.67 32 33.33 96 100 
20.76*** 

Illiterate 114 39.86 172 60.14 286 100 

Access to early 

warning information 

Yes 81 81.00 19 19.00 100 100 
64.43*** 

No 97 34.40 185 65.60 282 100 

*** and ** indicate significant at less than 1% and 5% probability levels, respectively 

Source: Household survey (2019).  
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Table 25. Comparison of mean values for covariates based on resilience status   
 

  Resilience Status   

 Variables 
Resilient 

 (n=178) 

Non-resilient 

 (n=204) 

Total  

(n=382)  
t-value  

 
Mean SD Mean SD Mean SD   

Distance to water 

source  
0.91 0.50 1.20 0.74 1.07 0.65 -4.40*** 

Distance to health 

center  
16.06 8.01 20.83 5.48 18.67 7.18 -6.87*** 

Distance to school  17.37 6.13 22.51 4.96 20.12 6.10 -9.07*** 

Distance to all-

weather road  
3.78 2.21 6.44 2.03 5.20 2.50 -12.29*** 

Per capita income  4223.16 2118.66 2746.38 1512.54 3434.51 1961.72 7.91*** 

Per capita 

expenditure  
3470.64 1309.77 2406.93 779.45 2902.59 1184.47 9.78*** 

Per capita calori 

intake   
2422.32 335.47 2082.83 258.95 2241.02 341.71 11.14*** 

HFIAS  12.64 3.36 16.52 2.75 14.71 3.61 -12.41*** 

HDDS   6.28 1.18 4.79 0.89 5.48 1.27 13.99*** 

Amount of cash and 

in-kind assistance  
2874.98 1413.59 2034.97 1586.87 2426.39 1563.99 5.43*** 

Frequency of 

assistance  
2.93 1.36 2.10 1.25 2.49 1.37 6.20*** 

Cultivated land size  1.42 0.46 0.93 0.37 1.16 0.48 11.59*** 

Livestock owned   3.47 1.63 2.33 1.30 2.86 1.57 7.58*** 

House value  15983.15 7007.84 11340.2 4404.90 13503.66 6207.36 7.85*** 

Durables value  2648.64 1678.34 1566.91 976.82 2070.96 1452.22 7.81*** 

Job lost  0.15 0.40 0.46 0.63 0.31 0.56 -5.73*** 

Diversity of income 

source  
3.16 1.02 2.27 0.48 2.68 0.90 11.08*** 

Dependency ratio  0.61 0.48 0.99 0.76 0.81 0.67 -5.71*** 

*** indicate significant at less than 1% probability level 

Source: Household survey (2019).   

 

4.3.4. Determinants of Household Resilience to Food Insecurity 

 

It is well-known that several factors affect the resilience level; however, it is important to 

identify the most crucial ones for interventional design to bring about the desired level of 

resilience. The identification of the programmatically relevant variables will also enable the 

formulation of clear policy action in building the resilience capacity of households to food 

insecurity. The resilience capacity index fails to do so. Because it only classifies sample 



115 

 

households into resilient and non-resilient once. In countries where resources are relatively 

scarce and the scale of vulnerability is high, interventions to improve resilience capacity of 

households to food insecurity must be directed at those factors with maximum impacts. In 

some cases, these factors may not be treated separately. In other words, interventions may not 

be required for a given predictor if its assessment reveals that it is present at high levels; 

therefore, regression analysis was conducted using OLS and censored Tobit model (Appendix 

Table 12) to identify these factors. Both regression outcomes showed similar and comparable 

results, which indicate the robustness of the result.  

 

In this connection, thirty independent variables were included in the regression model, of 

which twelve have shown meaningful and significant effect on resilience level of households. 

Table 26 presents the regression results of OLS model, while Appendix Table 12 shows the 

regression results for the censored Tobit regression model. The description of OLS model 

results is discussed as follows.  

 

In agreement with the prior assumption, the result shows that use of fertilizer has significant 

(at p<1%) and positive influence on households resilience capacity to food insecurity. This 

means that households who are using fertilizer have better chance to be resilient to food 

insecurity than those who are not using fertilizer. This is possibly because use of fertilizer as 

one form of agricultural production technology enable households to improve their farm 

productivity, which would improve total production per household and more food to be 

available for the household, and hence enhance their resilience capacity to food insecurity. 

Being all other variables kept constant, the probability of flow back to ‘category one’ of the 

resilience status (resilient household) from ‘category two’ of the resilience status (non-resilient 

household), increases by 4.13 if utilize fertilizer. This result is in conformity with the works of 

Temesgen et al. (2016), Adane et al. (2020) and Owen et al. (2020) who argued that use of 

chemical fertilizer positively affect the resilience capacity of households to food insecurity. 

 

Insects, weeds and plant diseases are the major factors that reduce crop yield and hence 

decreases households’ resilience capacity to food insecurity. Therefore, use of agricultural 

technologies such as pesticide helps to control insects, weeds and diseases and thereby helps 

in enhancing agricultural production, which also enhance households’ resilience capacity to 
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food insecurity. Accordingly, this study tried to address the influence of pesticide use on the 

resilience capacity of households to food insecurity. Finally, the result shows that use of 

pesticide positively and significantly (at p<1%) influence the resilience capacity of households 

to food insecurity. This is similar to the result obtained by Alinovi et al. (2010) for the 

analysis of livelihoods strategies and household resilience to food insecurity in Kenya.  

 

It was anticipated that households with better access to veterinary services are more likely to 

increase their resilience capacity to food insecurity. The argument was access to veterinary 

service has an important and necessary economic value for improving and utilization of 

livestock resources, and thus enhances food availability. Likewise, the result of this study 

shows that access to veterinary service significantly (at p<1%) and positively influenced the 

resilience capacity of households to food insecurity. In conformity with this result, Alinovi et 

al. (2010) found that access to veterinary services have a positive and significant influence on 

households’ resilience capacity to food insecurity. 

 

One of the study variables under the analysis of households’ resilience capacity to food 

insecurity was per capita income. Thus, the result of the study shows that per capita income 

significantly (at p<10%) and positively influenced the resilience capacity of households to 

food insecurity. Hence, strengthening resilience involves a conscious effort in the adoption 

and implementation of long-term mitigation practices that protect vulnerable people from 

losing income sources and ensuring the functioning of existing livelihood systems. Similar 

result was found in the work of Abdou et al. (2019), Mengistu et al. (2019) and Mohamed et 

al. (2019). 

 

The resilience status of households to food insecurity tends to decreases with an increase in 

the score of household food insecurity access scale (HIFAS). This result was expected, since 

an increasing in the score of HIFAS in the household may increase the degree of food 

insecurity in that particular household, and negatively impact their resilience capacity to food 

security. Therefore, the model result reveals that HFIAS significantly (at p<5%) and 

negatively influenced the resilience capacity of households to food insecurity. The result is 

consistent with several studies (Alinovi et al., 2009; Mohamed et al., 2019; Mengistu et al., 

2019; Adane et al., 2020). 
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Table 26. The OLS regression results for determinants of households’ resilience 
 

Variables Coef. Std. Err. t-value P>t 

Fertilizer use 4.1312 1.2075 3.42 0.001*** 

Pesticide use 6.5855 1.3211 4.98 0.000*** 

Access to veterinary services  7.8260 1.4782 5.29 0.000*** 

Distance to water source -0.6967 0.6602 -1.06 0.292 

Distance to health center 0.1039 0.1041 1 0.319 

Distance to school   0.1540  0.1227 1.26 0.210 

Distance to all-weather road 0.0453 0.2498 0.18 0.856 

Access to electric power -1.9504 1.3436 -1.45 0.148 

Access to telephone service -0.8016 1.1353 -0.71 0.481 

Access to credit service -1.3950 0.8919 -1.56 0.119 

Per capita income   0.0006 0.0003 1.78 0.075* 

Per capita expenditure      0.0008 0.0005 1.62 0.106 

Per capita calorie intake       0.0025 0.0018 1.36 0.176 

Household food insecurity access scale -0.4245 0.1840 -2.31 0.022** 

Household dietary diversity score 1.4640 0.5769 2.54 0.012** 

Amount of cash and in-kind assistance 0.0002 0.0007 0.33 0.741 

Quality of assistance -0.3900  1.1035 -0.35 0.724 

Job assistance  -1.8183 2.0043 -0.91 0.365 

Frequency of assistance 2.2993 0.6122 3.76 0.000*** 

Overall opinion on targeting 1.2623 1.6416 0.77 0.442 

Cultivated land size 8.1802 1.1293 7.24 0.000*** 

Livestock owned 0.7759 0.3145 2.47 0.014** 

House value 0.0000 0.0001 0.19 0.846 

Durables value 0.0003 0.0005 0.57 0.571 

Job lost -1.6806 0.7869 -2.14 0.033** 

Income change 0.9436 0.7714 1.22 0.222 

Diversity of income source 0.5331 0.7606 0.7 0.484 

Literacy status of household head 3.3463 1.0248 3.27 0.001 

Access to early warning information 4.9684 1.0402 4.78 0.000*** 

Dependency ratio -2.0809 0.6400 -3.25 0.001*** 

Cons -46.5043 6.6499 -6.99 0.000*** 

Number of obs  382       

F(30, 351)  33.52       

Prob > F   0.0000       

R-squared   0.7412       

Adj R-squared   0.7191       

***, ** and * indicate significant at less than 1%, 5% and 10% probability levels, respectively 

Source: Household survey (2019).   

 

According to USDA-ERS (2012), higher household dietary diversity score (HDDS) means the 

household is consuming a diet that is diverse and whose quality is sufficient to supply 

important micronutrients. The movement of the household from a restricted to diverse diet is 
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often a function of increased income. For instance, it is easy to observe that households’ meat 

consumption increases with higher income (Roberts and Schlenker, 2010). Thus, the 

household is considered as more resilient to food insecurity if they have higher dietary 

diversity score. Accordingly, the result shows that HDDS significantly (at p<5%) and 

positively influence the resilience capacity of households to food insecurity. The current result 

is consistent with observations of Abdou et al. (2019), Mohamed et al. (2019), Mengistu et al. 

(2019) and Adane et al. (2020). 

 

Assistance received from national government, non-governmental organizations, individuals, 

firms and/or others are among the social safety net factor that deal with food security shocks 

and determine the resilience capacity of households to food insecurity. As expected, other 

things being constant, the probability of the household to attain the next higher resilience state 

increases by 2.3 if the household had received assistance. Thus, the finding in general shows 

that frequency of assistance from different sources helps for keeping households production 

activities and create assets, and this in turn increases their resilience capacity to food 

insecurity. This finding is similar to that of Alinovi et al. (2009) and Temesgen et al. (2016) 

who argued that households having more times of assistance are more likely resilience to food 

insecurity than those having lower number of or no assistance. 

 

The econometric model shows that the size of cultivated land, which is the primary source of 

households livelihood, has a significant (at p<1%) and positive influence on resilience 

capacity of households to food insecurity. This result is completely in agreement with the prior 

expectation. The possible justification is that as the size of cultivated land increases, 

households take more interest in agriculture and further improve their production which tends 

to improve resilience status. This finding is consistent with the recent studies which showed a 

positive influence of landholdings on households’ resilience capacity to food insecurity 

(Abdou et al., 2019; Owen et al., 2019; Mohamed et al., 2019). 

 

Based on the output of econometric model, households’ resilience capacity to food insecurity 

was positively and significantly (at p<5%) affected by livestock ownership. This means that 

households who possess large herd size had higher probabilities of being resilient to food 
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insecurity. This is because households’ having large herd size generate diversified sources of 

income, and access nutritious food.  The effect was expressed as; a unit increases in livestock 

ownership increases the probability of the household being in higher resilience level by 0.78, 

being all other variables kept constant. This is in conformity with previous studies (Temesgen 

et al., 2016; Abdou et al., 2019; Mengistu et al., 2019; Mohamed et al., 2019) who stated that 

there is a positive effect of livestock ownership on households’ resilience capacity to food 

insecurity. 

 

Job lost refers to the number of household members that have lost their agricultural jobs. 

Households tend to allocate their labor force optimally over different geographic markets in 

order to reduce risks if they have surplus labor (Vera et al., 2012). Young adults migrate in 

search of food or better life due to productivity for longer years to generate higher income (De 

Haan and Rogally, 2002). Hence, households who have no or small number of migrants in 

search of food or better life were expected to have more resilient capacity to food insecurity 

than those having large number of migrants. Accordingly, this study tried to address the effect 

of job lost on households’ resilient capacity to food insecurity. Thus, the result shows that job 

lost negatively and significantly (at p<5%) influence the resilience capacity of households to 

food insecurity. In the same vein, Alinovi et al. (2009) reported that the effect of job lost was 

significant on households’ resilience capacity to food insecurity.   

 

Early warning information positively influences the decision behavior of households’ adoption 

of improved farming practices and technologies to enhance resilience capacity to food 

insecurity. It is also an important precondition for households to take up adaptation measures 

with regard to climate related shocks. Thus, households having access to early warning 

information are more likely to be resilient to food insecurity than their counterparts, who do 

not have access to early warning information. The model result shows that accessing early 

warning information significantly (at p<1%) and positively influenced the resilience capacity 

of households to food insecurity. This finding is consistent with other study which found that 

access to early warning information was positively and significantly influence the resilience 

capacity of households to food insecurity (Mengistu et al., 2019).   
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The household with large number of children under the age of 15 is led to weak resilience to 

food insecurity. Similarly, the elderly over 65 years depends on those productive groups in the 

household have negative effect on the resilience status of the household, while the productive 

groups contributed positively to households’ resilience to food insecurity. Accordingly, the 

study tried to address the effect of number of dependents on households’ resilience capacity to 

food insecurity. Hence, the number of dependents in the household is found to negatively and 

significantly (at p<1%) affect the level of households resilience capacity to food insecurity. 

Similar result was found in the work of Mengistu et al. (2019), Mohamed et al. (2019), Adane 

et al. (2020) and Owen et al., 2020. 

 

4.3.5. Classification and Decomposition by Resilience and Food Insecurity Status 

 

Considering both the resilience status of households and its current food insecurity status, the 

study extended the analysis into several resilience and food insecurity categories as shown in 

Table 27. First, households may be classified as resilient or non-resilient based on whether the 

resilience capacity index is positive value or negative value, where positive values mean 

higher level of resilience to food insecurity and the negative values mean relatively lower level 

of resilience to food insecurity. Second, the sample households may be divided into two 

distinct groups using the measure of consumption and comparing it with minimum subsistence 

requirement, the minimum acceptable weighted average calorie requirement per AE per day is 

2200 kcal (FDRE, 2002). Thus, those households who have energy per AE below the 

minimum subsistence requirement (2200 kcal) are deemed to be food insecure, and those who 

managed to attain 2200 kcal per AE per day are deemed to be food secure households. 

 

The results indicate that about 32.98% of the sample households had stable food security 

levels. These households were food secure and had low probabilities of being food insecure in 

the near future (higher level of resilience to food insecurity). On the other hand, about 42.67% 

of the total households were categorized as food insecure for an extended period of time and 

were considered as suffering from chronic food insecurity. They had dietary energy 

consumption which were below the threshold level with probabilities of being food insecure, 

being less than 2200kcal. These were considered as being less resilient to food insecurity and 
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having little chance of escaping from food insecurity in the near future. Therefore, these 

households may need a special attention in terms of building their resilience capacity to food 

insecurity, which help them escape from food insecurity in the near future. 

 

Table 27. Classification and decomposition by resilience and food insecurity status 
 

  Food Insecurity Status     

  
Food Insecure 

(n=215) 

Food Secure 

(n=167) 
χ2 - value  

Total  

(n=382) 

  No. Percent  No. Percent    No. Percent  

Resilience status         

99.26*** 

    

Resilient 52 13.61 126 32.98 178 46.60 

Non-resilient 163 42.67 41 10.73 204 53.40 

Total  215 56.28 167 43.72 382 100 

***indicate significant at less than 1% probability level 

Source: Household Survey (2019). 

 

In addition, about 13.61% of the total households were considered as suffering from transient 

food insecurity, which means that even if they had current daily calorie intake values of less 

than the minimum subsistence requirement (2200 kcal), they were less likely to fall into food 

insecurity in the near future and could absolutely escape from food insecurity situation. 

Moreover, about 10.73% of the total households were grouped under the transient food 

security category, meaning that these households may face a sudden drop in their ability to 

access adequate and sufficient food, hence fail to maintain good nutritional status in the near 

future. Those households had access to adequate food but were highly non-resilient to food 

insecurity. This implies that they were more likely to become food insecure in the future. 

Furthermore, about 24.34% of the total households (13.61% + 10.73%) were categorized as 

having an unstable food insecurity status. Overall, these findings imply that households were 

recurrently moving into and out of the state of being food insecure which has a particular 

policy implication, that is, resilience to food insecurity should be viewed in a broader manner 

as not only entailing non-resilient households who are chronically food insecure, but also 

those who are currently food insecure but less likely to be non-resilient to food insecurity as 

well as those who are currently food secure but highly likely to be non-resilient to food 

insecurity in the near future. In this study, these households constituted about 67.01% of the 

total households.  
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5. SUMMARY, CONCLUSION AND RECOMMENDATIONS 

 

This chapter summarizes the major findings and draws some important conclusion from the 

empirical results of the study. Consequently, based on the implications of major findings, some 

recommendations are suggested to maintain food security, lessen vulnerability and build more 

resilient farm household.  

 

5.1. Summary 

 

The issue of vulnerability and resilience to food insecurity is more worrisome now than ever 

before due to unprecedented climate variability and widespread rural poverty. Research-based 

and policy relevant empirical evidence is crucial to design strategies to address vulnerability 

and resilience to food insecurity in the face of climate variability. Thus, this study examines 

the status of food insecurity, vulnerability and resilience among farm households’ and, its 

determinants in North Shewa zone of Amhara Region using cross-sectional data collected 

from 382 sample households. Consequently, the brief analytical procedures and results of the 

study are presented below. 

 

Households’ food insecurity status was determined by comparing the total calorie available for 

consumption per adult equivalent to the minimum level of subsistence requirement per adult 

equivalent of 2200 kcal. Logistic regression model was used to identify factors that influence 

food insecurity status of households in the study area. Accordingly, the results of the study 

show that majority (56.28%) of the sample households in the study area were food insecure. In 

addition, results revealed that age, literacy status, cultivated land size, soil fertility status, 

number of oxen owned and irrigation water use were the major factors negatively affect 

households’ food insecurity status. In contrast, sex, household size, distance to the main 

market and rainfall variability have increased the probability of being food insecure.  

 

Similarly, households’ vulnerability to food insecurity was estimated using the vulnerability as 

expected poverty approach. The factors which influenced the vulnerability of households to 

food insecurity were analysed using logistic regression model. Accordingly, the results of the 
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study indicate that 56.28% and 59.95% of the total households suffered from current and 

future food insecurity, respectively. When considering both the current and future food 

insecurity, the study found that about 43.72% of the total households was suffered from 

chronic food insecurity, 12.57% of the households was suffered from transient food insecurity, 

and 16.23% suffered from transient food security. In addition, the logistic regression model 

results revealed that access to extension services, access to early warning information, access 

to agricultural technologies and crop diversity were the major factors inversely affect the 

vulnerability of household to food insecurity. On the other hand, sex of household head, 

rainfall variability and drought have increased the probability of being vulnerable to food 

insecurity.  

 

Furthermore, households’ resilience status to food insecurity was estimated using a two stage 

processes. In the first stage, each latent variables, variables used for resilience estimation, was 

estimated directly from observable variables. In the second stage, the estimated values of these 

variables as an index were used to estimate the resilience index for each household. Thus, the 

estimated result puts the households on a range of resilience index, from positive values to 

negative values, where positive values mean higher level of resilience to food insecurity and 

the negative values mean relatively lower level of resilience to food insecurity. Ordinary least 

square regression model was used to identify factors that influence the status of households’ 

resilience to food insecurity. Accordingly, the results of the study indicate that 56.28% of the 

sample households were suffered from current food insecurity and 53.4% of the total 

households were non-resilient to the current food insecurity shock. When considering both the 

current food insecurity and non-resilience level, the study found that about 42.67% of the total 

sample households were suffered from chronic food insecurity, 13.61% of the total households 

were from transient food insecurity, and 10.73% of the total households were suffered from 

transient food security. In addition, fertilizer use, pesticide use, veterinary services, cultivated 

land size, livestock owned, early warning information, frequency of assistance, household 

dietary diversity score, and per capita income were the major factors affecting (positively) 

households resilience to food insecurity. On the other hand, dependency ratio, job lost and 

household food insecurity access scale have increased the probability of being non-resilient to 

food insecurity.  
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5.2. Conclusion and Recommendations 

 

Building a future with increased food secure households requires adequate policies and an 

enabling environment. This requires a clear understanding of the dimensions and causes of 

food security problem that differ widely from one area to another. The findings of this study 

hopefully contribute toward that understanding. On the basis of the findings of the study, the 

following policy implications are worth noting to reduce food insecurity. 

 

In the study area, majority of the sample households are food insecure. In relation to this, the 

role of demographic features of the household (age, sex, literacy status and household size) in 

contributing to food insecurity were highly elevated. Therefore, intervention that involve aged 

household heads enable to share their life long experience to younger household heads should 

be devised and implemented. Government and non-governmental organizations needs to focus 

more on female-headed household, and provide them with social security allowance as most of 

them are poor and do not have employment opportunity. Furthermore, the regional and federal 

governments should provide access to education for farmers of the study area (formal and 

informal). Likewise, proper attention for family planning should be given to limit the number 

of family members in the household. This could be achieved by improving access of the 

households to education and information on family planning methods. 

 

Moreover, the findings imply that the size of cultivated land, soil fertility status and number of 

oxen owned can immensely contribute to declining food insecurity. Policies and strategies that 

involve regulation of the use of appropriate land use system, use of agricultural technologies 

and supporting farmers to increase their oxen. Also, government and non-governmental 

organizations can play their role in providing and developing a linkage between the producer 

and consumer and this can be alleviated by establishment of market centers in farming areas, 

form cooperatives and support infrastructure development programs.  

 

Considering the model results, the study also recommended that technical interventions 

enhancing small scale ground water irrigation practices of farmers’ are essential for the study 

area. Besides, it can be observed that frequent occurrence of rainfall variability is found to 
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have statistical significance in making households food insecure. Therefore, promotion of 

water conservation technologies, which helps the agricultural land maintain productivity and 

provide economic, environmental, and social benefits at farm level, would be the policy 

agenda to improve food security situation of the study area. In general, the results of this study 

produce the implication that reduce food insecurity in North Shewa zone of Ethiopia requires 

adoption of mixed policies and strategies along those variables found to have significant effect 

on food insecurity. 

 

From vulnerability analysis, it can be concluded that access to adequate and sufficient food is 

unstable in the study area. This means that many household’s food insecurity status vary over 

time and dynamic nature. This, in turn, implies that food security policies and strategies 

should be based equally on the assessment of household’s current conditions as well as on the 

expectations of their future access to food. Based on this conclusion, the study recommends 

the establishment and strengthening of appropriate service providers (such as institutions that 

provide agricultural extension services, early warning information, and affordable agricultural 

technologies to farm households). In addition, proper policy and strategy should be formulated 

to safeguard farm households from the negative effect of climate extremes (for example 

rainfall variability and drought). Introducing the notion of environmental conservation 

activities and giving training on its application. Moreover, the current efforts by the regional 

and local governments to intensify promotion of crop diversification should remain a priority 

policy direction due to the continued food insecurity threat. This is particularly so in this era of 

climate variability that poses an extra burden to farm households of the study area. 

 

Finally, the conclusion from the resilience analysis is that unless sound and well planned 

intervention is taken, most of the study area households can easily lose their food security 

status to worse. In relation to this, the role of agricultural practice and technology dimension 

of resilience (which considers fertilizer, pesticide and veterinary services) in contributing to 

households resilience capacity to food insecurity were highly elevated. Hence, any 

interventions to be made to build resilience of households to food insecurity need to focus on 

strengthening this capacity dimension through promoting widespread use of package of 

improved agricultural practice and technology, for example fertilizer, pesticide and veterinary 
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services. The analysis result also shows the effect of income and food access (which includes 

household dietary diversity score, household food insecurity access scale and per capita 

income) dimension of resilience in contributing to households’ resilience capacity to food 

insecurity. Thus, any intervention efforts in the study area should focus on strengthening 

households’ participation on alternative income sources (off/non-farm), engagement on crop 

diversification and livestock enterprises. This is because all of these activities will improve 

households’ annual gross income, diet diversity, food access, and assist households to recover 

from food insecurity shock. 

 

Social safety nets are crucial for all farm households, especially for the poor, to make life 

simple and lessen the impact of certain shocks to them. It can therefore be considered to 

represent the households’ capacity to mitigate shocks. Therefore, policy interventions that 

foster households’ assistance, especially frequent cash and in-kind assistance, to improve their 

resilience capacity to food insecurity is recommended in the study area. In addition, 

agricultural assets (e.g. cultivated land and livestock ownership) are an important component 

used to quickly cope with shocks. Therefore, the result of this study suggests promoting and 

supporting farm households to make optimal land allocation decision and to use improved soil 

management practice that will have potential impact on improving soil quality that in turn 

improve agricultural productivity. Moreover, the potential influence of livestock ownership on 

households’ resilience capacity to food insecurity suggests strong consideration of livestock-

based programs which improve the diversity and productivity of livestock assets, such as 

improved feed, better animal health, market infrastructure and improved variety. 

 

The analysis result further shows the effect of stability (which includes agricultural job lost) 

dimension of resilience in contributing to households’ resilience capacity to food insecurity. 

Consequently, alternative income sources should be made available to have sustainable 

livelihood in rural areas and to create conducive environment that could reduce migration of 

rural youth from their residence. Given this, rural development and agricultural policy makers 

should provide attention on creation of stable on-farm income generating activities for rural 

youth to reduce the problem of losing the agricultural labor. 
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The current findings also indicated that adaptive capacity dimension of resilience (which 

includes early warning information and dependency ratio) has its own effect on households’ 

resilience capacity to food insecurity. In line with this, access to early warning information 

showed as one of the potential factors for households’ resilience capacity to food insecurity. 

Accordingly, increasing farm households’ knowledge and awareness of climate related shocks 

is key to successful capacity building. For example, access to timely information can help 

farm households to anticipate adverse climatic events and prepare adequately to mitigate the 

impacts. Therefore, policy interventions that improve households access to timely information 

on climate related shocks (for instance farm radio and television) which affect their food 

production or livelihoods is recommended in the study area. Furthermore, farm households 

with higher dependent members influence the status of households’ resilience capacity to food 

insecurity. It is due to the fact that an increase in the number of dependents increases the need 

for home consumption than serve as source of labor. Therefore, it needs policy interventions 

aimed at promoting family planning to control the problem of increased dependency ratio in 

the long-run. 
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Appendix 1. Appendix Tables 

 

Appendix Table 1. Principal component, eigenvalues, and proportion of variance explained for 

APT 
 

Component Eigenvalue  
Difference b/n 

eigenvalues 

Proportion of 

variance explained  

Cumulative proportion of 

variance explained  

Comp1  1.97636 1.18 0.6588 0.6588 

Comp2 0.792832 0.562023 0.2643 0.9231 

Comp3 0.230809   0.0769 1.0000 

Extraction Method: Principal Component Analysis  

Source: Computed from survey data (2019). 

 

Appendix Table 2. Principal components, eigenvalues, and proportion of variance explained 

for ABS 
 

Component Eigenvalue  
Difference b/n 

eigenvalues 

Proportion of 

variance explained  

Cumulative proportion of 

variance explained  

Comp1  2.81419 1.76747 0.4020 0.4020 

Comp2 1.04672 0.0687764 0.1495 0.5516 

Comp3 0.977943 0.20021 0.1397 0.6913 

Comp4  0.777734 0.10384 0.1111 0.8024 

Comp5 0.673894 0.147748 0.0963 0.8986 

Comp6 0.526146 0.342771 0.0752 0.9738 

Comp7 0.183376   0.0262 1.0000 

Extraction Method: Principal Component Analysis  

Source: Computed from survey data (2019). 

 

Appendix Table 3. Principal components, eigenvalues, and proportion of variance explained 

for IFA 
 

Component Eigenvalue  
Difference b/n 

eigenvalues 

Proportion of 

variance explained  

Cumulative 

proportion of 

variance explained  

Comp1  3.01877 2.25342 0.6038 0.6038 

Comp2 0.765347 0.153512 0.1531 0.7568 

Comp3 0.611835 0.203585 0.1224 0.8792 

Comp4 0.40825 0.212453 0.0817 0.9608 

Comp5 0.195797   0.0392 1.0000 

Extraction Method: Principal Component Analysis  

Source: Computed from survey data (2019). 
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Appendix Table 4. Principal components, eigenvalues, and proportion of variance explained 

for SSN 
 

Component Eigenvalue  
Difference b/n 

eigenvalues 

Proportion of 

variance explained  

Cumulative 

proportion of 

variance explained  

Comp1  4.30028 3.9995 0.8601 0.8601 

Comp2 0.300784 0.0873798 0.0602 0.9202 

Comp3 0.213404 0.107348 0.0427 0.9629 

Comp4 0.106056 0.0265793 0.0212 0.9841 

Comp5 0.0794765   0.0159 1.0000 

Extraction Method: Principal Component Analysis  

Source: Computed from survey data (2019). 

 

Appendix Table 5. Principal components, eigenvalues, and proportion of variance explained 

for AA 
 

Component Eigenvalue  
Difference b/n 

eigenvalues 

Proportion of 

variance explained  

Cumulative 

proportion of variance 

explained  

Comp1  1.31651 0.633012 0.6583 0.6583 

Comp2 0.683494   0.3417 1.0000 

Extraction Method: Principal Component Analysis  

Source: Computed from survey data (2019). 

 

Appendix Table 6. Principal components, eigenvalues, and proportion of variance explained 

for NAA 
 

Component Eigenvalue  
Difference b/n 

eigenvalues 

Proportion of 

variance explained  

Cumulative proportion 

of variance explained  

Comp1  1.78276 1.56553 0.8914 0.8914 

Comp2 0.217236   0.1086 1.0000 

Extraction Method: Principal Component Analysis  

Source: Computed from survey data (2019). 

 

Appendix Table 7. Principal components, eigenvalues, and proportion of variance explained 

for stability 
 

Component Eigenvalue  
Difference b/n 

eigenvalues 

Proportion of 

variance explained  

Cumulative proportion 

of variance explained  

Comp1  1.27119 0.54237 0.6356 0.6356 

Comp2 0.728815   0.3644 1.0000 

Extraction Method: Principal Component Analysis  

Source: Computed from survey data (2019). 
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Appendix Table 8. Principal components, eigenvalues, and proportion of variance explained 

for AC 
 

Component Eigenvalue  
Difference b/n 

eigenvalues 

Proportion of 

variance explained  

Cumulative proportion of 

variance explained  

Comp1  1.50222 0.541919 0.3756 0.3756 

Comp2 0.960297 0.177173 0.2401 0.6156 

Comp3 0.783123 0.028759 0.1958 0.8114 

Comp4 0.754364   0.1886 1.0000 

Extraction Method: Principal Component Analysis  

Source: Computed from survey data (2019). 

 

Appendix Table 9. Multicollinearity diagnostic tests of food insecurity factors  
 

Variable VIF 1/VIF   

Cultivated land size  1.88 0.533216 
Household size  1.71 0.585742 

Rainfall variability  1.68 0.595536 

Number of oxen owned 1.62 0.616364 
Total annual income 1.62 0.618508 
Livestock owned 1.59 0.629806 

Chemical fertilizer use  1.5 0.666532 

Soil fertility status 1.44 0.695085 

Irrigation water use  1.42 0.703441 

Drought 1.36 0.737638 

Sex of household head 1.35 0.743336 
Age of household head  1.31 0.765101 

Flood 1.28 0.783967 

Literacy status of household head 1.19 0.841887 

Distance to the main market 1.16 0.860559 
Dependency ratio  1.15 0.866493 

Access to credit service  1.08 0.925982 

Mean VIF 1.43   

Source: Household Survey (2019). 
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Appendix Table 10. Multicollinearity diagnostic tests of vulnerability factors  
 

Variable VIF 1/VIF 

Access to agricultural technologies 3.18 0.31457 

Access to extension services 3.01 0.3318 

Cultivated land size 1.69 0.59278 

Crop diversity 1.55 0.64487 

Rainfall variability 1.5 0.66745 

Primary residence with iron roofed 1.45 0.69001 

Access to early warning information 1.38 0.72453 

Livestock owned 1.37 0.73017 

Drought 1.37 0.73139 

Age of household head 1.36 0.73435 

Distance to the main market 1.31 0.76387 

Flood 1.28 0.78168 

Literacy status of household head 1.27 0.78814 

Sex of household head 1.24 0.80931 

Social capital 1.23 0.81525 

Dependency ratio 1.13 0.88649 

Mean VIF 1.58   

Source: Household Survey (2019). 
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Appendix Table 11. Multicollinearity diagnostic tests of determinants of household resilience 
 

Variable VIF 1/VIF   

Overall opinion on targeting  9.11 0.109801 

Amount of cash and in-kind assistance 8.62 0.116061 

Quality of assistance 7.09 0.140984 

Job assistance 5.77 0.173251 

Frequency of assistance 4.7 0.212865 

Distance to school   3.76 0.266277 

Distance to health center 3.75 0.266845 

Access to veterinary services 3.68 0.271973 

Household dietary diversity score 3.62 0.276208 

House value 3.44 0.29096 

Durables value 3.15 0.317445 

Diversity of income source 3.13 0.319876 

Household food insecurity access scale  2.96 0.337686 

Pesticide use 2.79 0.358695 

Per capita income   2.78 0.36019 

Distance to all-weather road 2.61 0.382883 

Per capita calorie intake       2.58 0.388236 

Fertilizer use 2.39 0.417919 

Per capita expenditure      2.2 0.454658 

Cultivated land size 1.97 0.506499 

Access to telephone service 1.92 0.521518 

Access to electric power 1.82 0.549874 

Income change 1.81 0.553017 

Livestock owned 1.64 0.610771 

Access to early warning information 1.41 0.710584 

Literacy status of household head 1.33 0.751866 

Job lost 1.29 0.774837 

Distance to water source 1.25 0.801042 

Dependency ratio 1.23 0.812421 

Access to credit service 1.13 0.883315 

Mean VIF 3.16   

Source: Household survey (2019).   
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Appendix Table 12. The Censored Tobit regression results for determinants of household 

resilience 
 

Variables Coef. Std. Err. t P>t 

Fertilizer use 6.7483 1.5287 4.41 0.000*** 

Pesticide use 10.7952 1.8787 5.75 0.000*** 

Access to veterinary services 12.1603 2.0661 5.89 0.000*** 

Distance to water source -1.4625 1.0151 -1.44 0.151 

Distance to health center 0.1843 0.1408 1.31 0.191 

Distance to school   0.1606 0.1764 0.91 0.363 

Distance to all-weather road 0.0925 0.3135 0.3 0.768 

Access to electric power -0.8955 1.6350 -0.55 0.584 

Access to telephone service -1.8114 1.3657 -1.33 0.186 

Access to credit service -1.0252 1.1327 -0.91 0.366 

Per capita income   0.0002 0.0004 0.44 0.658 

Per capita expenditure      0.0007 0.0006 1.25 0.212 

Per capita calorie intake       0.0053 0.0023 2.3 0.022** 

Household food insecurity access scale -0.6493 0.2533 -2.56 0.011** 

Household dietary diversity score 1.2871 0.7973 1.61 0.107 

Amount of cash and in-kind assistance 0.0011 0.0009 1.2 0.232 

Quality of assistance 1.2163 1.5064 0.81 0.420 

Job assistance  -0.6877 2.7489 -0.25 0.803 

Frequency of assistance 2.1196 0.8092 2.62 0.009*** 

Overall opinion on targeting -2.5706 2.2150 -1.16 0.247 

Cultivated land size 9.2488 1.3213 7 0.000*** 

Livestock owned  0.6086 0.4030 1.51 0.132 

House value -0.0002 0.0001 -1.17 0.242 

Durables value 0.0009 0.0005 1.82 0.069* 

Job lost -1.1603 1.2258 -0.95 0.344 

Income change 0.6865 1.0138 0.68 0.499 

Diversity of income source 0.9598 0.8855 1.08 0.279 

Literacy status of household head 5.4213 1.2499 4.34 0.000*** 

Access to early warning information 5.0813 1.2202 4.16 0.000*** 

Dependency ratio -1.2358 1.0499 -1.18 0.240 

Cons -55.7617 8.9898 -6.2 0.000 

Log likelihood = -658.26207         

Number of obs = 382         

204 left-censored observations at rcipca <= 0         

178 uncensored observations         

0 right-censored observations         

LR chi2 (30) = 454.09         

Prob > chi2 = 0.0000         

Pseudo R2 = 0.2565         

***, ** and * indicate significant at less than 1%, 5% and 10% probability levels, respectively 

Source: Household survey (2019).   
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Appendix Table 13. Conversion factors to compute TLU  
 

Livestock Type   Conversion factors 

Cow and Ox 1 

Heifer  0.75 

Calve 0.25 

Weaned calf 0.34 

Sheep and goat (adult) 0.13 

Sheep and goat (young) 0.06 

Donkey (adult) 0.7 

Donkey (young) 0.35 

Mule  0.7 

Horse  1.1 

Chicken (poultry) 0.01 

1 TLU (Tropical Livestock Unit) is calculated for an animal of 250kg live-weight. 

Source: Storck et al. (1991). 

 

Appendix Table 14. Conversion factors to compute AE 
 

Age (year) 
Conversion factors 

Males Females 

Under 1 0.33 0.33 

1-1.99 0.46 0.46 

2-2.99 0.54 0.54 

3-4.99 0.62 0.62 

5-6.99 0.74 0.7 

7-9.99 0.84 0.72 

10-11.99 0.88 0.78 

12-13.99 0.96 0.84 

14-15.99 1.06 0.86 

16-17.99 1.14 0.86 

18-29.99 1.04 0.8 

30-59.99 1 0.82 

≥ 60  0.84 0.74 

Note that adult equivalent conversion factors of group means were employed as 0.5, 0.98, 1.06 

and 0.95, respectively, for young children (age < 5), old children (age 5-18), men with 

moderate activity (age > 18), and women with moderate activity (age >18).  

Source: WHO and FAO (1985). 
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Appendix Table 15. Conversion factors to compute Kcal of food items  
 

Food Items Units Kcal 

Sorghum kg 3805 

Maize kg 3751 

Wheat kg 3623 

Barley kg 3723 

Teff kg 3589 

Faba bean kg 2759 

Field pea kg 3553 

Lentil kg 3522 

Chick pea kg 3630 

Meat  kg 1148 

Egg Number 61 

Milk Liter 737 

Potato kg 1037 

Onion kg 713 

Tomato kg 373 

Edible oil Liter 8964 

Butter kg 7364 

Sugar kg 3850 

Source: EHNRI (2000). 
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Appendix 2: Sample Survey Interview Schedule 

 

Farm Households’ Vulnerability and Resilience to Food Insecurity in the 

Face of Climate Variability: Evidence from North Shewa Zone, Amhara 

Region, Ethiopia  

 

PhD Dissertation Research Household Sample Survey Interview Schedule  

Postgraduate Programs Directorate, Haramaya University 

 

 

General Instruction for Enumerators   

 

1. Please introduce yourself before starting the interview. 

2. Inform the purpose of the study, which is to collect primary data that will be used 

only for PhD dissertation writing on the above indicated topic. 

3. Please careful on the estimates that exact measurements are not available. 

4. Carefully read and follow the instructions while you are starting the interview. 

 

General Information 

Date ____________________ 

 

Name of Household Head: ___________________________________________  

Household ID (001-382): ____________________________________________ 

District: __________________________________________________________  

Kebele: __________________________________________________________ 

Name of enumerator: __________________ Signature: ____________________ 

Name of supervisor: ___________________ Signature: ____________________ 
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1: Household Head Basic Information  

 

1.1 Sex of household head 
Male Female   

          

1.2 Age of household head    

1.3 Marital status of  household head 
Single Married       Divorced Widowed  

        

1.4 Literacy status of household head 
Illiterate  Read and write    

Formal education 

(___Grade) 

      

1.5 Household size* 
Male Female  Total 

      

1.6 Occupation of  household head 

Primary Secondary 

    

* Total number of household members who live and eat their meals together or from the 

same pot at least four days per week. 

Occupation Code: 1=Farming, 2=Trading, 3=Government employee, 4=Laborer, 5=Other 

(specify) ____________ 

 

2: Some Characteristics of Other Permanent Household Members  

 

Household 

member 

Code 

Name of household 

member 
Age 

Sex 
Education 

level 

Main 

occupation 

Relationship to 

household 

head  

Code A Code B Code C Code D 

01             

02             

03             

04             
05             

06       
07       
08       
09       
10       

Code A: 1= Male, 0= Female  

Code B: 0=Illiterate, 1=Read and write, 2= Formal education (________Grade) 

Code C: 1=Farming, 2=Laborer, 3=Trading, 4=Student, 5=Government employee, 6=Not 

working at all, 7=Other (specify)___________ 

Code D: 1=Father, 2=Mother, 3=Son, 4=Daughter, 5=Brother, 6=Sister, 7=Grandchild, 

8=Other (specify) _____________ 
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3: Land Resource and Marketing 

 

3.1 

What is the area of land your 

household cultivated in the last 

cropping year (2010/11 E.C)?  

Ownership type Total 

cultivated 

land size (ha) Own (ha) Rented out (ha) Crop Share (ha) 

        

3.2 

What is your perception about 

the soil fertility status of your 

farm land, on average?   

(1) Very fertile                                                                                                               

(2) Fertile                                                                                                                      

(3) Moderately fertile                                                                                                      

(4) Infertile                                                                                                                                  

(5) Very infertile 

3.3 

Where do you sell your farm 

products? (Multiple answer is 

possible)  

(1) Local assembler                                                                                                     

(2) Taking to the village market                                                                                 

(3) Taking to main market  

(4) Through service cooperatives                                                                                             

(5) Other (specify)______________ 

3.4 

What means of transportation 

mechanism do you use to take 

your product to the market?  

(1) Vehicle (car)                                                                                                   

(2) Pack animals                                                                                           

(3) Human pack                                                                                  

(4) Others_________________ 

3.5 
How far is the main market 

from your home?  
________km 

 

4: Irrigation Water Use 

 

4.1 

Did you use irrigation water to produce 

crops? 
Yes_______   No_______ (why?) 

If yes, answer the following questions: 

4.2 
How long experience do you have on using 

irrigation farming? 
__________year  

4.3 
How many times do you produce on 

irrigated farming land per year? 
Once, Twice, Thrice 

4.4 
Size of land under irrigation, in different 

seasons? 

Season  

Area in hectare 
1 

2 

3 

 

5: Access to Early Warning Information 

 

5.1 

Did you receive or access early warning 

information about climate related shocks that 

affect your food production or livelihood?  

Yes_______   No_______     

5.2 

If your answer is yes, from which one of the 

following sources are you going to receive or 

access climate related information? (Multiple 

answers are possible) 

(1) Radio                                                                  

(2) Television                                                        

(3) Farmer groups                                                    

(4) Input and output dealers                                     

(5) Other (specify)______________  
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6: Income from Off-farm/Non-farm Activities   

6.1: Please tell me your income from off-farm/non-farm activities in the last cropping year 

(2010/11 E.C)? 

 

No. 
Description of off-farm/Non-farm 

activities 
Members 

participated 

Frequency 

of income 

generation 

Income 

generated 

per month 
(Birr) 

Income 

generated 

per year 
(Birr) 

1 Crop trade (Cereals, pulses, fruits, etc.)         

2 
Livestock trade (Got, sheep, chicken, 

etc.) 
        

3 Sales of firewood and/or charcoal         

4 
Handcrafting (e.g. weaving/spinning, 

pottery, metal works, etc.) 
        

5 
Non-agricultural wage labor (e.g. 

construction) 
        

6 Sale of local food and drinks         

7 Other (specify)__________         
Members Code: 1=Father, 2=Mother, 3=Son, 4=Daughter, 5=Brother, 6=Sister, 

7=Grandchild, 8=Other (Specify) _____________ 
 

Frequency Code: 1=Daily, 2=Weekly, 3=Monthly, 4= Quarterly, 5=Biannually, 6=Yearly 
 

7: Remittance Income 

7.1: Has your household been receiving remittances in the last 12 months? Yes ___ No ___ 

7.2: If yes, fill the following Table. 

 

No. 
Area where remittance is 

delivered 
Source of remittance 

Total amount per year 

(Birr)  

1       

2       

3       

4       

5       
6       
7       

Area of remittance: 1=Local (In the same wereda from other kebele, from another wereda in 

the same zone or from other area of the country), 2=Abroad (specify country) ____________ 
 

Source of remittance: 1=Family, 2=Relatives, 3=Friends, Individuals, 4=Others (specify) ___ 

 

 



161 

 

8: Access to Extension Services 

 

8.1 Is there development agent in your Kebele? Yes_______   No_______     

8.2 
If yes, in what profession? (Multiple answers 

are possible) 

1. Crop production                                                                      

2. Animal production                                                                   

3. Animal health                                                               

4. Natural resource management                                                                              

5. Cooperative 

6. Other (specify)____________ 

8.3 How far is it (DAs office) from your house?  _______km  

8.4 
Has the development agent visited your farm 

during the last 12 months? 
Yes_______   No_______     

8.5 If yes, for how many times in average?   

8.6 What was the purpose of this visit?    

 

9: Social Capital  

 

9.1 

Number of years that you 

have been living in this 

village/community? 

  

9.2 

Do you participate in 

various community-based 

organizations? 

Yes_______   No_______     

9.3 

If yes, in which of the 

following community-

based organizations are 

you participating?  

(Multiple answers are 

possible) 

Name of organization 

Years of 

membership 

to the 

organization 

Years of 

working as a 

leader of the 

organization 

(1) Saving & credit cooperative 

(microfinance group) 
    

(2) Equb (rotating saving group)     
(3) Idir (burial society)     
(4) Religious group (mahiber)     
(5) Mutual help/insurance group     
(6) Other (specify)__     
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10: Climate Related Factors  

10.1: For each of the following questions, consider what has happened in the last 10 years. Please 

answer whether this happened never, rarely, sometimes, or often? (Circle the answer) 

 

No. Event 

Frequency of event 

Never     

(0 times) 

Rarely                

(1-2 times) 

Sometimes              

(3-4 times) 

Often                             

(>4 times) 

1 
Did you face recurrent 

drought in the last 10 years? 
0 1 2 3 

2 
Did you face recurrent 

flood in the last 10 years?  
0 1 2 3 

3 
Did you face late onset of 

rain in the last 10 years?  
0 1 2 3 

4 
Did you face shorter rainy 

season in the last 10 years?   
0 1 2 3 

 

11: Households’ Economic Situation 

 
No. Items Response categories 

1 
Is there any one from your household member who migrated to 

different geographic markets in search of better life? 
Yes_______  No_______ 

2 

If yes to question no. 1, how many of your household members 

are migrated to different geographic markets in search of better 

life over the past year? 

  

3 Is your total income over the past year is changed?  Yes_______  No_______ 

4 If yes, how do you rate it? 

Increased 3 

No change 2 

Decreased 1 

 

12: Housing Condition 

12.1: Please answer in what way your primary residence (roof, wall and floor) is made of? (Circle the 

answer) 

 

No. Items Options for housing condition preparations  

1 
Major material 

roof is made of: 
Iron roofed Grass roofed 

Plastic paper 

cover 
Roof tiles Others________ 

  1 2 3 4 5 

2 

Major material 

exterior wall is 

made of: 

Brick/Blocks 
Traditional 

mud 
Tin Plank/wood Others________ 

  1 2 3 4 5 

3 

Major material 

floor is made 

of: 

Concrete 
Traditional 

mud 
Plank/wood  Floor tiles Others________ 

   1 2 3 4 5 
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13: Non-agricultural assets  

 

Q1: What type of non-agricultural assets do you have now? Please tell me their current 

monetary values.  
 

Asset 

Type 
Asset items 

Do you own 

the following 

functional 

assets/house? 

1=Yes  0= No 

If yes, number 

owned 

What is the total 

current value (Birr) 

for all of the items in 

each category? 

Furniture 

1 Table       

2 Chair/bench       

3 Shelf    

4 Bed       

5 Cloth box    

6 Others (specify)___________       

  Total   

Lighting 

7 Rechargeable battery       

8 Battery Torch       

9 Lamp (fanos)       

10 Wick lamp (kuraz)       

11 Others (specify)___________       

  Total   

Cooking 

12 
Improved charcoal/wood stove 

(e.g. Lakech) 
      

13 Kerosene wick stove (buttagas)       

14 Others (specify)__________       

  Total   

Electronics 

15 Radio       

16 Tape recorder       

17 Television       

18 Mobile phone        

19 Others (specify)___________       

  Total   

Transport  

20 Bicycle       

21 Motorcycle       

22 Others (specify)___________    

  Total   

House owned 

23 House       
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14: Access to basic services  

Q1: Give information about the services available to your household (consider the nearest one 

frequently used), what kilometer does it take to reach (travel to): 

 

No. Items Responses 

1 Distance to water source from your home  

2 Distance to nearest staffed and equipped health center   

3 Distance to all-weather road   

4 Distance to school:    

  
Primary school (1-8)   

Secondary school (9-12)   

  Other related questions 

5 Does your household have access to electricity? Yes_______  No_______ 

6 
Does any member of your household own mobile 

phone? 
Yes_______  No_______ 

7 
Have you ever borrowed money in the last 12 

months?  
Yes_______  No_______ 

7.1 
If yes, what was the total amount of money you 

borrowed?  
________birr 

7.2 
For what purpose did you borrow? (Multiple answers 

are possible)  

(1) Agricultural input purchase                                                                      

(2) Livestock purchase                                                                              

(3) Petty trade                                                                                      

(4) Household consumption                                                                      

(5) Farm implements purchase                                                                  

(6) Other (specify) _________ 

7.3 At what time do you usually borrow?  __________________months 

7.4 
From whom did you borrow? (Multiple answers are 

possible)  

(1) Individual money lenders                                                                                                                                            

(2) Friends, neighbors and relatives                                                                         

(3) Micro-finance institutions              

(4) Saving and credit cooperatives                                                                   

(5) Commercial banks                                                                              

(6) Others (specify) ________ 

7.5 
If you didn’t borrow, why? (Multiple answers are 

possible)  

(1) Fear of credit                                     

(2) Lack of asset for collateral                                                                      

(3) Lack of access to credit                                                          

(4) High interest rate                                                                            

(5) Do not face cash problem                                                                             

(6) Other (specify)___________ 
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15: Social safety nets 

 

No. Items Response categories 

1 
Have you ever received in-kind assistance* in 

the last 12 months?    
Yes_______  No_______ 

2 

If yes, answer the following questions: 

Grain (kg) 
Amount 

received in kg 
Value in Birr 

a) Sorghum     

b) Wheat         

c) Maize     

d) Other (specify)________________     

3 Edible oil (Lit.)     

4 Supplementary food (kg)     

5 
Have you ever received cash assistance* in the 

last 12 months?    
Yes ____ No_______ 

6 If yes, what amount of cash you received it? _________birr 

7 

If yes for question 1 and 5, what was the 

frequency of assistance or number of times 

assistance was received in the last 12 months 

Frequency of assistance 

a) In-kind   

b) In cash    

8 
How do you rate the quality of assistance (both 

cash and in-kind) 

Excellent 5 

Very good 4 

Good 3 

Bad 2 

Worse 1 

9 
Do you get job assistance/guidance on how you 

are going to mitigate food shortage in the last 12 

months? 

Yes_______  No_______ 

10 

What is your overall opinion on the 

service/assistance (cash and/or in-kind) 

provided to your household  

Response categories 

All assistances 

are targeted to 

our  need 

Some 

assistances 

are not 

targeted to 

our need 

All 

assistances 

are not 

targeted to 

our need 

3 2 1 

*The source of in-kind and cash assistance might be from GOs, NGOs, firms, individuals etc. 

 

16: Household Income and Food Expenditure     

16.1: Per capita income 

Q1: What are the major costs you incurred for crop harvest in the last cropping seasons (2010/11 E.C)?
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Types of crop 

grown 

Land 

allocated 

(ha) 

Seed Fertilizer Pesticides 
Total 

labor 

cost  

Annual 

amount 

of cost 

(Birr) 

Seed 

type 

Total 

cost 

DAP UREA  
Pesticide 

type 

Total 

cost Qty  
Total 

cost 
Qty  

Total 

cost 

Cereals 

Sorghum                        

Maize                        

Wheat                        

Barley                        

Teff                       
Others, specify __            

Pulses/legumes 

Faba bean                        

Field pea                        

Lentils                        

Chickpea                       

Others, specify __            

Tubers and vegetables  

Potato                        

Carrot                        

Onion                       

Cabbage                        

Tomato                        
Others, specify __            

Fruits 

Orange                        

Papaya                        

Avocado                        

Mango                       

Banana            
Others, specify __            
Seed type: 1=Local seed, 2=Improved seed   Pesticide type: 1=Insecticides, 2=Herbicides, 3=Fungicides   Labor cost: 1=Hired labor, 2=Family labor, 3=Other_
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Q2: Please tell me your crop production and sales activity in the last cropping seasons (2010/11 E.C)? 

 

Types of crop 

grown  

 Land 

allocated (ha) 
Amount  produced  Amount sold  Total income 

(Birr) Unit  Qty Unit  Qty Average unit price 

Cereals 

Sorghum                

Maize                

Wheat                

Barley                

Teff               

Others, specify _        

Pulses/legumes 

Faba bean                

Field pea                

Lentils                

Chickpea               

Others, specify _        

Tubers and vegetables  
Potato                

Carrot                

Onion               

Cabbage                

Tomato                

Others, specify _        

Fruits 

Orange                

Papaya                

Avocado                

Mango               

Banana        

Others, specify _        
[Units of measurement must be changed to kilogram, number or liter by the enumerator while responded] 

 

Q3: What are the major costs you incurred to raise the following livestock types in the last cropping 

seasons (2010/11 E.C)? 

 

No. Types of livestock reared 
Total cost for the last cropping year (Birr) 

Feeding  Labor Veterinary services 
1 Cow       

2 Heifer        

3 Calve       

4 Ox        

5 Weaned calf        

6 Sheep (adult/young)       

7 Goat (adult/young)       

8 Donkey (adult/young)       

9 Mule        

10 Horse        

11 Chicken        

12 Others, specify ________       

  Total       
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Q4: Please tell me your livestock holding and sales activity in the last cropping seasons (2010/11 E.C)? 

 

No. 
Types of 

livestock reared 

How many do you 

have? 

How many did you sell in the last cropping 

season? 

This year 
Previous 

year 
Period of 

sale (Month) 
Quantity 

(Number)  
Average 

unit price 

Total 

income 

(Birr) 

1 Cow             

2 Heifer              

3 Calve             

4 Ox              

5 Weaned calf        

6 Sheep (adult)             

7 Sheep (young)       

8 Goat (adult)             

9 Got (young)       

10 Donkey (adult)             

11 Donkey (young)       

12 Mule              

13 Horse              

14 Chicken              

15 Others, specify _             

  Total   

 

Q5: Please tell me your production and sales activity of livestock products in the last cropping 

seasons (2010/11 E.C), on average? 

 

Types of livestock product 

Amount produced Amount sold 

Unit Qty Qty 
Average 

unit price 

Total income 

(Birr) 

Milk           

Yogurt          

Cheese          

Butter           

Egg           

Skin and hide          

Others, specify _______           

Total   
[Units of measurement must be changed to kilogram, number or liter by the enumerator while 

responded]
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16.2: Per capita food expenditure   

A) Annual value of crop consumption  
 

Q1: Amount of consumption from own production, market purchase or gift/aid in the last cropping seasons (2010/11 E.C), on average? 

 

 Types of crop 

  

Amount 

produced 

Amount consumed from own 

production 

Amount consumed from market 

purchase 
Amount consumed from gift/assistance 

Unit   Qty Qty 
Average 

unit price 

Total  value  

(Birr) 
Qty 

Average 

unit price 

Total  value  

(Birr) 
Qty 

Average unit 

price 

Total value 

(Birr) 

Cereals 

Sorghum                        

Maize                       

Wheat                        

Barley                        

Teff                       

Others, specify _            

Pulses/Legumes 

Faba bean                       

Field pea                        

Lentil                       

Chickpea                       

Others, specify _            

Tubers and vegetables  

Potato                        

Carrot                        

Onion                       

Cabbage                        

Tomato                       

Others, specify _            

Fruits 

Orange                        

Papaya                        

Avocado                        

Mango                       

Banana                       

Others, specify _            

[Units of measurement must be changed to kilogram or quintal by the enumerator while responded] 
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B) Annual value of livestock consumption 

Q1: Amount of consumption from own production and market purchase in the last cropping 

seasons (2010/11 E.C)?  

 

Livestock types 

Amount 

produced 

Amount consumed from own 

production 

Amount consumed from 

market purchase 

Unit Qty Qty 
Average 

unit price 

Total value 

(Birr) 
Qty 

Average 

unit price 

Total value 

(Birr) 

Cow                

Heifer                

Calve                

Ox                

Weaned calf               

Goat (Young/Adult)               

Sheep (Young/Adult)                

Chicken                

Others, specify _         

 

Q2: Amount of consumption from own production and market purchase in the last cropping 

seasons (2010/11 E.C), on average? 
 

Livestock 

products 

Amount 

produced 

Amount consumed from own 

production 

Amount consumed from market 

purchase 

Unit Qty  Qty 

Average 

unit 

price 

Total  value  

(Birr) 
Qty 

Average 

unit price 

Total  value  

(Birr) 

Milk                

Yogurt                

Cheese                

Butter                

Egg                

Others, specify _         

[Units of measurement must be changed to kilogram, number or liter by the enumerator while 

responded] 
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17: Food consumption score (FCS) questions 

Q1: What type of food items were used for consumption during the last seven days (last week) 

in your household? 

 

No. Food groups  Food items  Unit  
Total weekly 

consumption 

1 Cereals 

Sorghum    

Maize    

Wheat    

Barley    

Teff    

Others (specify) ________   

2 Pulses/Legumes 

Faba bean    

Field pea    

Lentil    

Chick pea    

Others (specify) ________   

3 Tubers and Vegetables 

Potato    

Carrot    

Onion     

Cabbage   

Tomato   

Others (specify) ________   

4 Meat, Egg and Fish 

Meat    

Egg    

Fish    

5 Dairy products 

Milk    
Yogurt    
Cheese    
Others (specify) ________    

6 Oils and Fats 

Edible oil    
Butter    
Others (specify) ________   

7 Sugar and honey  
Sugar    
Honey    

[Units of measurement must be changed to kilogram, number or liter by the enumerator while 

responded] 

 

 

 

 



172 

 

18: Household dietary diversity score (HDDS) questions 

Q1: What types of food (consumed at home) that you or anyone else in your household ate 

yesterday during the day and at night (last 24 hours). (Circle yes in the box if anyone in 

the household ate the food in question, circle no if no one in the household ate the food). 

 

No. Food groups Examples in the food groups 
24 hours  

Yes No 

1 Cereals 
Any local foods made from sorghum, 

maize, wheat, barley or teff 
1 0 

2 Pulses/legumes 
Any local foods made from faba beans, 

field peas, lentils or chick pea 
1 0 

3 Tubers/roots 
Any local foods made from potato, onion, 

or carrot  
1 0 

4 Vegetables Tomato, cabbage or any other vegetables 1 0 

5 Fruits Orange, papaya, avocado, mango or banana 1 0 

6 Meat Any meat (beef, mutton, goat, etc.) 1 0 

7 Egg Egg  1 0 

8 Fish Any fresh or dried fish  1 0 

9 Dairy products Milk, yogurt, cheese or other milk products 1 0 

10 Oils and fats  Any foods made with edible oil or butter 1 0 

11 Sugar and honey Any foods made with sugar or honey 1 0 

12 Miscellaneous 
Any other foods, such as 

condiments/spices, coffee, tea or alcohol 
1 0 
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19: Household food insecurity access scale (HFIAS) questions  

Q1: In the past four weeks, did you worry that your household would not have enough food? 

 0 = No (Skip to Q2) 

 1 = Yes 
 

Q1a: How often did this happen? 

1= Rarely (once or twice in the past four weeks) 

2= Sometimes (three to ten times in the past four weeks) 

3= Often (more than ten times in the past four weeks) 

 

 

No. Question Yes/No 
If yes, how 

often?  

1 
In the past four weeks, did you worry that your household would not 

have enough food?  
    

2 
In the past four weeks, were you or any household member not able to 

eat the kinds of foods you preferred because of a lack of resources?  
    

3 
In the past four weeks, did you or any household member have to eat 

a limited variety of foods due to a lack of resources?  
    

4 

In the past four weeks, did you or any household member have to eat 

some foods that you really did not want to eat because of a lack of 

resources to obtain other types of food?  

    

5 

In the past four weeks, did you or any household member have to eat 

a smaller meal than you felt you needed because there was not enough 

food? 

    

6 
In the past four weeks, did you or any other household member have 

to eat fewer meals in a day because there was not enough food?  
    

7 
In the past four weeks, was there ever no food to eat of any kind in 

your household because of lack of resources to get food?  
    

8 
In the past four weeks, did you or any household member go to sleep 

at night hungry because there was not enough food?  
    

9 

In the past four weeks, did you or any household member go a whole 

day and night without eating anything because there was not enough 

food?  

    

 

I am very much grateful for your participation on this survey! 
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Appendix 3: Focus Group Discussion Guideline   

 

1. What are the main sources of livelihoods in the district? 

2. Do you think that the following basic services are available and accessible in your area?  

 Potable water, education (primary and secondary schools), electric power, health 

center, veterinary service and, saving and credit institutions 

3. If not, what are the reasons?  

4. Did you face recurrent drought, flood, and rain fall variability in the last 10 years?  

5. If yes,  

 How often you faced it within 10 years period of time? 

 How did they affect the household’s food security and vulnerability status? 

 Are the effects the same for all households? 

 Which type of household manage to remain food secure irrespective of the 

occurrence of the shocks?  

6. Is there early warning information systems and practices in your area? 

7. If not, what are the reasons?  

8. How do you describe households cultivated land size, fertility status and productivity? 

9. What are your suggestions to improve the situation?  

10. Do you think that food produced by the households adequate to cover their annual 

consumption requirement?  

11. If not, how could they fulfill their needs?  

12. If they are unable to produce sufficient amount at home, can they purchase from local 

markets? 

13. What type of households are most vulnerable to food shortage? 

14. What are the characteristics of the household to whom food shortage is not an issue? 

15. What are the household’s main coping mechanisms to cope up with food shortage? 

16. What are your suggestions to improve food insecurity problem of the district?  

 

Appendix 4: Key Informant Interview Checklist  

 

1. What are the main sources of livelihoods in the district? 

2. Do you think that the following basic services are available and accessible in your area?  
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 Potable water, education, electric power, health center, veterinary service and, 

saving and credit institutions 

3. Was there any shocks or stresses that have happened in the district? 

4. How often they occur in the last 10 years period of time? 

5. What did these shock results in? 

6. Are the effects the same for all households? 

7. What types of households are most vulnerable to food shortages? 

8. What are the survival strategies used by households to cope up with food shortage?  

9. What do you suggest as a way out to food insecurity problem of the district? 

 

 


