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Abstract 

In a world where food production is sufficiently enough to feed everyone, currently more than 805 

million people live in conditions of undernourishment, hunger, or starvation. The fundamental 

causes for the prevalence of such an unacceptable number of undernourished population globally 

have been well documented in literatures. However, the food security analysis at a given area 

usually fails to show the true picture of the situation in another hypothetical area. This fact along 

with lack of previous research works in Kindo Didaye district have necessitated the present study. 

Accordingly, the causes of food insecurity in the study area were basically classified into three 

categories: the demographic factors, socioeconomic factors, and government policy related factors. 

On the basis of this, the present study demonstrates the essential determinants of the state of food 

insecurity among rural farm households in Kindo Didaye district of southern Ethiopia. The study 

was carried out to achieve three specific objectives. The first being to estimate the extent of food 

insecurity among rural farm households, the second was to identify factors that could potentially 

affect the households’ food security status, and the third being to find out the coping strategies of 

households during food shortage. Data was collected from 160 randomly selected rural farm 

households through the use of structured questionnaires and the sampling technique utilized was 

stratified sampling. The analytical techniques applied in the study include descriptive statistics, 

the adapted Foster, Greer and Thorbecke (FGT) indices, the coping strategy index (CSI) and finally 

the binary logistic regression model. The findings from head count ratio computed by FGT index 

revealed that 70.62 percent of households in Kindo Didaye district were food insecure. The depth 

and severity of food insecurity were found 37% and 25.6%, respectively. Logit model analysis 

result showed that factors such as household size, sex of the household head, livestock ownership 

of households, cultivable land size, opportunity to off-farm income generating activities, and 

distance to the local market were found significant factors influencing households’ food security 

status. The finding proposes the following set of policy implications. Promotion of family 

planning; enhancing livestock packages, creation of rural employment opportunities, provision of 

adequate training and advisory services, and thereby promoting human capital are believed to 

lessen food insecurity situation in the study area. 
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CHAPTER ONE: INTRODUCTION 

1.1  Background of the Study 

The International commitment to the right to food was acknowledged in 1948 as part of the 

Universal Declaration of Human Rights. As article 25 of UDHR puts it: 

Everyone has the right to a standard of living adequate for the health and well-being of 

himself and his family including food, clothing, housing and medical care and necessary 

social services, and the right to security in the event of unemployment, sickness, disability, 

widowhood, old age or other lack of livelihood in circumstances beyond his control (UN, 

2007). 

However, the concept of food security appeared for the first time in the global arena of 

development in mid-1970s as this period was characterized by low grain reserves, escalating prices 

of oil and agricultural inputs, and natural disasters (Freidman, 1994, as cited in Mairon, 2008). 

Despite the fact that the world economy is producing surplus of food, the prevalence of sizable 

number of population that suffers from hunger1 and malnutrition is the area of debate among 

political leaders and academicians over the past several decades. In this regard, the World Food 

Conferences of the 1970’s and 80’s made one of the sweetest declaration “food for all…within a 

decade no child will go to bed hungry, no family will fear for its next day’s bread, and no human 

being’s future and capacities will be stunted by malnutrition2…” (IFPRI, 2004). In the World Food 

Summit held in 1996, the world leaders met in Rome and made a commitment to decrease the 

number of food insecure people by half not later than the year 2015 (FAO, 2003). 

Nevertheless, the continued international commitment on global hunger reduction showed some 

modest progresses over time. According to the latest FAO estimates about 805 million people are 

chronically undernourished in 2012–14, down more than 100 million over the last decade, and 209 

million lower than in 1990–92. In the same period, the prevalence of undernourishment has fallen 

                                                           
1 Hunger principally refers to inadequate consumption of the macronutrients, carbohydrates in particular, and is an 

outcome of food insecurity. In other words, hunger is the recurrent and involuntary lack of access to food. All hungry 

people are food insecure, but not all food-insecure people are hungry (IFPRI, 2004). 

 
2 Malnutrition results from deficiencies, excesses or imbalances in the consumption of macro- and/or micro-nutrients. 
Micronutrient deficiency or the so called ‘Hidden Hunger’ is widespread type of malnutrition in developing countries. 
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from 18.7 to 11.3 percent globally. However, about one in every nine people in the world still has 

insufficient food for an active and healthy life. The vast majority of these undernourished people 

live in developing countries, where an estimated 791 million were chronically hungry in 2012–14. 

Although developing countries also account for most of the improvements over the last two 

decades with an overall reduction of 203 million undernourished people since 1990–92, about one 

in eight people in these regions, remain chronically underfed (FAO, 2014). 

The same source further indicated that despite overall progress, there exists clear and persistent 

differences across regions. Sub-Saharan Africa has become home to more than a quarter of the 

worlds’ undernourished people, owing to an increase of 38 million in the number of hungry people 

since 1990–92.The region has the highest prevalence of undernourishment (hunger), with only 

modest progress in recent years that it was declined from 33.3 percent in 1990–92 to 23.8 percent 

in 2012–14. Around one in four people in the region remains undernourished. Accordingly, the 

global nutrition report 2014 highlighted the increasing human and economic costs associated with 

undernutrition. The human costs are high in terms of preventable mortality and morbidity. 

Accordingly, the economic costs are also large; Gross Domestic Product (GDP) totals in Africa 

and Asia are less than 90 percent of what they would be in the absence of undernutrition (IFPRI, 

2014).  

Ethiopia is one of the poorest countries in the world with more than 27.8 percent of its population 

is believed to be living below poverty3 line in the year 2012 (UNDP, 2013) and is ranked 173 out 

of 182 countries in Human Development Index (HDI) (USAID, 2014).The country is typically an 

agrarian economy and agriculture is the source of livelihood for more than 80 percent of population 

in the country. The sector accounts for about 44 percent of the GDP, generates almost 75 percent 

of exports and will remain a major source of inputs for the emerging industrial sector (NIPE, 2014). 

Ethiopia’s macro‐economic strategy, The Growth and Transformation Plan (GTP)4 2010‐2015, 

has indicated that “…the objective to become a food secure and middle income country can only 

be achieved, amongst other factors, through increased agricultural productivity, by creating an 

                                                           
3 “Poverty is a human condition characterized by the sustained or chronic deprivation of the resources, capabilities, 

choices, security and power necessary for the enjoyment of an adequate standard of living and other civil, cultural, 

economic, political and social rights.” (FAO, (2011) 
4 GTP is a medium term strategic framework for the five-year period (2010/11-2014/15) which is directed towards 

achieving Ethiopia’s long term vision and sustaining the rapid and broad based economic growth and eventually to 

end poverty. 
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enabling environment for enhanced private investment and agriculture-led industrialization” 

(MOFED, 2010/11). In this regard, it is likely that the failure or success of the agricultural sector 

can have strong influence on the extent of economic growth and the living conditions of the people 

in Ethiopia. However, the sector remains dominated by rain-fed subsistence farming in which 

droughts periodically reverse performance gains, with devastating effects on household food 

security and poverty levels (USAID, 2014). 

The purpose of this study is, therefore, to examine the food security situation and its principal 

determinants for rural farm households in Kindo Didaye district, one of the twelve districts of 

Wolaita zone in Southern Nations, Nationalities and Peoples' Regional state of Ethiopia. 

1.2  Statement of the Problem 

Ethiopia has emerged as one of the fastest growing economies globally with an average GDP 

growth of 11 percent per annum over the last ten years. The average total calories consumed in 

Kilocalorie per day by an adult person for the year 2010/11 in monetary term was 2,928 Birr with 

2,973 for rural people and 2,706 for urban people in the year 2010/11, which are all well above 

2,200 Kilocalorie5 per day, an amount required to walk and perform light works (MOFED, 2013). 

Despite registering high economic growth and modest progress in reducing food insecurity, almost 

35 percent of the population is estimated to be undernourished and living below the food poverty 

line, unable to afford the minimum caloric intake for a healthy and active life (CSA & WFP, 2014; 

FAO, IFAD & WFP, 2014). 

The problem of food insecurity in Ethiopia could also be demonstrated through the level of stunting6, 

wasting7 and underweight8, of children less than five years of age. The 2014 Mini Demographic and Health 

Survey of Ethiopia has found that nationally, 40 percent of children under age five were stunted (i.e., 

they are considered as short, or chronically malnourished), 9 percent were wasted (i.e., they are 

                                                           
5 In the context of Ethiopia, 2200 kilocalorie is equivalent to balanced food basket of 225 kg of cereals per person per 

annum (Tagel, 2012). 
6 Stunting or low height-for-age is defined as having a height at least two standard deviations below the median height 

for a reference population. It provides an indicator of linear growth retardation and cumulative growth deficits in 

children. As such, it represents the long-term effects of malnutrition. 
7 Wasting is based on standardized weight-for-height, and low values can be a measure of acute malnutrition in some 

situations. Hence, this index describes current nutritional status. 
8 Underweight or low weight-for-age is similarly defined. Weight-for-age is a composite index of height-for-age and 

weight-for-height. It takes into account both chronic and acute malnutrition (EMDHS, 2014). 
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thin, or acutely malnourished), and 25 percent were classified as underweight in Ethiopia. Under-

nutrition is predominantly rural: stunting, wasting, and underweight rates are (42, 9, and 27 percent 

respectively) in rural areas, significantly higher when compared to (24, 8, and 13 percent) in urban 

areas (CSA, 2014). Undernourishment and malnutrition are common in rural Ethiopia. Moreover, 

lack of means of production, and large family size as high as 300 people per square km in parts of 

the SNNPR (WFP, 2013) are the main characteristics of rural farm households at present. 

The study conducted by Nega et al. (2003) as cited in kebebew (2014) revealed that in the areas 

where ‘enset’ (false banana) is used as staple food, the land size needed for cereal production is 

0.56 hectares to meet the minimum level of food needs for an average household. However, the 

majority of Ethiopian smallholder farmers operate on less than one hectare, with more than 40 

percent on less than half a hectare and this is inadequate to sustain a family (Devereux, 2000; 

USAID, 2014).  

Besides, the 2011 Welfare Monitoring Survey (WMS), which contains extensive series of 

questions on shocks experienced by Ethiopian households discovered risks such as death, illness, 

drought, flood, price shocks, job loss, livestock shocks, and food shortages. The responses to 

survey questions revealed that SNNPR state was the most vulnerable region in the country. Among 

others, the most common shocks to affect Ethiopians are related to food insecurity and food prices 

(MOFED, 2013). 

Accordingly, Kindo Didaye, one of the twelve districts of Wolaita Zone located in SNNPR state 

is famously known for recurrent hunger which is aggravated by drought and flood. Moreover, high 

family size coupled with very small, perhaps fragmented arable land which is characterized by 

hills and mountains is the main feature of the area. The district is one of the major emergency food 

aid recipient in the country (WFP, 2009). Lack of road infrastructure coupled with absence of 

organized public transportation service has said to aggravate the misery of the society in that 

particular area. 

Huge youth rural-urban migration is another implication for the prevalence of seemingly chronic 

food insecurity in the area. A youth from Kindo Didaye district, who participated in focus group 

discussion held for seminar on climate change adaptation explained how Population-Land Pressure 

and Rising aspirations drive them out: 
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Household heads usually could not feed and educate their members well. Here in our 

locality, household heads do not have enough money to fulfill all the needs of their children. 

Their farm land is too small and hence the yield as well as the income is very small to buy 

cloths, books, food items, education, etc… If the children are teenagers (at their 

adolescence age), they don’t want to wait any more for their needs to be fulfilled as they 

observe that their parents can’t do it… for this reason they decide to migrate anywhere to 

fulfill their dreams (Charles et al., 2014). 

A study conducted by Osei, Aidoo, & Tuffour (2013) asserted that “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 an individual level”. The implication 

here is straightforward. Using a household as an analytical unit is critical in food security related 

studies. Some studies have shown that majority of the studies that have been undertaken so far on 

the issues related to food insecurity in Ethiopia are very general and considers the problem at 

macro level. As such, having national or regional data on the state of food security is not sufficient 

to understand the food security dynamics at household level. Moreover, few academic researchers 

have indicated the type of food security dimension adopted in the analysis while others opted not 

to include at all beyond the explanation of existing literatures (see Tsegay, 2009; Bichaye, 2011 

for example).  

In spite of the above reasons, recently few studies (see Girma, 2012; kebebew, 2014; Meseret, 

2012; Meskerem, 2011; Shishay & Messay, 2014; Zerihun & Getachew, 2013) have investigated 

the issue of food insecurity at a household level thereby identifying the type of food security 

dimension in their analysis. Nevertheless, the food insecurity situation and its principal 

determinants in the study area is not well documented, perhaps nonexistent. 

Therefore, the present study is expected to fill the above gap by adding body of knowledge to the 

existing literature by critically examining the food insecurity situation and its determinants among 

rural farm households in the study area. 

1.3  Research Questions 

On view of the above problems, the following questions are posed:  
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1. Who is actually food insecure and what is the extent of insecurity in the study area?  

2. What influences rural farm household’s food security in the study area?  

3. What are the household’s main coping strategies employed during times of food shortage? 

1.4  Objectives of the Study 

The general objective of the study is to assess the determinants of food insecurity among rural 

farm households in Kindo Didaye district of Southern Ethiopia. 

Specific objectives of the study includes: 

 To estimate the food insecurity gap and its severity among rural farm households 

 To examine the principal determinants of rural farm households food insecurity 

 To investigate the coping strategies employed by rural farm households during food shortage 

1.5  Significance of the Study 

Food is the integral part of human’s existence. It is, in fact, the central components of consumers’ 

choice. Without having food, it is impossible for every human being to sustain his life in this world 

though the concept of eternal life9 by religious thought beyond food is highly acknowledged. 

Hence, studies that focuses in issues related to the nature and severity of food insecurity at a micro 

level have crucial importance for local government in its effort to reduce the threat of recurring 

hunger and malnutrition. Since the present study’s year is fortunately at the final year of MDG and 

GTP, it may have valuable contribution for the government in its effort to undertake program 

evaluation, formulate policies, and develop intervention mechanisms that are designed to the 

specific need of the study area. The study has also an enormous importance for humanitarian relief 

organizations who target on the poor through the food assistance programs. It is also hoped that 

this study can be used as the baseline research for who wishes to conduct similar enquiry in the 

study area. 

1.6  Scope of the Study 

Virtually, there are four dimensions of food security: food availability, access, utilization and 

stability. In this study, focus has been given to ‘access’ dimension of food security for the purpose 

                                                           
9 The state of existence after death that some people believe continues forever 
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of analysis. This is mainly due to the fact that food availability dimensions as a pillar of analysis 

has been usually done at regional or national level and utilization (absorption) aspect, on the other 

hand, is more of nutritional in nature and difficult to measure at academic research. Moreover, 

Stability (or its inverse, vulnerability) is probably the most difficult component of food insecurity 

to capture as it is a crosscutting dimension (Maxwell et al., 2013). The study recognizes intra-

household differences in food security, but focus is given to household level food security analysis 

assuming each member of the family acts in such a way that maximizes collective household level 

welfare. Moreover, the study has been conducted only in three selected kebeles out of twenty two 

kebeles found in the study area and utilized cross-sectional survey data. 

1.7  Limitation of the study 

The study was concerned about analysis of the state of food insecurity among rural farm 

households based mainly on access dimension and did not dealt with the temporal dimension of 

food insecurity due to lack of longitudinal data. As such, it basically analyzes the current food 

security situation and fails to show in detail about prospects toward future conditions. The study 

also did not made a comparative analysis of food security among households from rural and urban 

kebeles in the district due to the fact that survey was restricted to three randomly selected rural 

kebeles. Due to difficulty of data collection and measurement problems, the study didn’t 

incorporate intra-household difference in the food security status. 

1.8  Organization of the Paper 

The thesis is organized in five different chapters. The first chapter is entirely an introductory part 

dealing with background of the study, statement of the problem, objectives, significance of the 

study, and limitation on the part of the study. Chapter two is about review of literature which is 

basically about the conceptualization of the term food security and its components, indicators and 

measurements of food insecurity, household’s coping strategies, and followed by empirical 

evidences on food security determinants. Chapter three incorporates the methodology adopted in 

the study. Chapter four is devoted for data analysis and interpretation followed by chapter five, 

which is about conclusions and policy implications.  
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CHAPTER TWO: LITERATURE REVIEW 

2.1  Conceptual Framework 

2.1.1 Evolution of the Concept of Food Security 

Literally speaking, the idea of ‘food security’ appeared to be as old as human existence. However, 

its dynamics at the global development agenda has gained concern only after the creation of United 

Nations in 1940’s and remained the most highly contested areas of debate among world leaders, 

practitioners and social scientists over the last several decades.  

There are various understandings by different communities working in diverse institutions. Some 

of them use a rights-based approach, prioritizing ‘the right to food’ as outlined in the International 

Covenant on Economic, Social and Cultural Rights (ICESCR); some others track an approach that 

prioritize ‘nutritional outcomes’. The rights based approach is highly manifested by Kofi Anan, 

the Secretary General of the United Nations. A speech made by Kofi Anan at the World Food 

Summit held June 2002 in Rome has a touching statement as stated below: 

“Hunger is one of the worst violations of human dignity. In a world of plenty, ending 

hunger is within our grasp. Failure to reach this goal should fill every one of us with shame. 

The time for making promises is over. It is time to act. It is time to do what we have long 

promised to do – eliminate hunger from the face of earth.” 

The year 1945 marked the establishment of United Nations and its compatriot FAO with the 

purpose of organizing and strengthening international efforts in food-related matters. In 1974, 

FAO has organized the first World Food Conference and leaders agreed upon the goal of ‘putting 

an end to world hunger’. In light of this goal, food security was defined by FAO as “availability 

at all times of adequate world food supplies of basic foodstuffs to sustain a steady expansion of 

food consumption and to offset fluctuations in production and prices” (Mairon, 2008). 

 

The early 20th century had already perceived famines in Persia (1917-1919), China (1928-1929), 

Bengal (1943), across Europe during the two world wars, in Ethiopia (1973), and several others 

across the world (Drèze and Sen, 1989). As a result, world leaders at the 1974 food conference, 

dictated that "every man, woman and child has the inalienable right to be free from hunger and 
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malnutrition in order to develop their physical and mental faculties" on the so called Universal 

Declaration on the Eradication of Hunger and Malnutrition covenant. But severe epochs of hunger 

in Ethiopia (1984) and North Korea (1996) would persist after the declaration. Chronic hunger and 

undernourishment continued to be the major challenges of developing countries in the 21st 

century. In this sense, the expectation of world leaders to ensure food security by expanding food 

availability was no longer proved right. 

A pioneering study of Amartya Sen (1981) demonstrated that food availability per se is not 

sufficient to guarantee food consumption and end hunger. Sen illustrated his argument by 

explaining much about Bengal famine of 1943 in terms of the correlates between escalating rice 

prices and farm laborers’ stagnant wages, which left them unable to buy enough food. He argues 

that households must have the resources necessary to acquire the food they need for consumption. 

For urban households, sufficient income is typically required to acquire food in the market. For 

rural farm households, productive resources are required—cropland or livestock, together with 

sufficient labor and tools—as well as income to acquire that food they are unable to produce 

themselves. As such, food access, or ‘entitlement’ in Sen’s terminology, certainly matters as much 

if not more than food availability (Sen, 1982; IFPRI, 2004). 

The concept of food security has continued to evolve since Sen’s innovative work. Accordingly, 

there are approximately 200 definitions and 450 indicators of food security (Hoddinott, 1999). The 

World Food Summit of 1996 defined food security as “food security exists when all people, at all 

times, have physical, social and economic access to sufficient, safe and nutritious food to meet 

their dietary needs and food preferences for an active and healthy life”( FAO, 1996b). In most of 

literatures (see Bickel et al., 2000; FAO, 2003; OECD, 2014; Girma, 2012), it is this definition 

that have been widely accepted as the most inclusive; and still adopted by FAO. This definition can 

be broken down into essential elements such as ‘all people’, ‘all times’, ‘physical access’, ‘economic 

access’, ‘sufficient food’, ‘safe food’, ‘nutritious food’, ‘dietary needs for an active and healthy life’, 

and ‘food preferences’_ implying that true food security exists only when all of these elements are 

satisfied (FAO, 2011). 

In view of the definition given above, the most important message is that food security is a 

condition that… will never be achieved in practice. Even if the definition is properly recognized 

as being an aspirational statement, qualifications such as “all people at all the times” or “to meet 
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their dietary preferences” clearly determine the virtual impossibility of a complete monitoring of 

food security. The definition is nevertheless useful in that it hints at several potential manifestation 

of what we may be term  food insecurity, which would exist: i) When people cannot access food, 

simply because food is not physically available where and when it is needed; ii) When people do 

not have economic access to food, meaning that they lack the means to acquire the food even if 

the food would be at their physical reach; iii) When people can only afford to procure and eat 

combinations of foods that do not meet their preferences, are not safe, or are nutritionally 

unbalanced; and iv) When any one of these conditions holds even occasionally (Cafiero, 2013).  

An extensive research work by Mairon (2008) has tried to extend the conventional explanation of 

food insecurity in the context of food deprivation by adding the perspective of sustainability and 

put it in a slightly different ways as follows: 

Sustainable food security exists when all people have and exercise a stable access (physical and 

economic) to healthy and culturally-appropriate food, in a food system that contributes to 

biophysical sustainability, social integrity and social justice, and which offers favorable conditions 

for attitudes and choices that help promote these goals.  

Since the term by itself is broad and imprecise to understand, the 2009 World Summit on Food 

Security extended this definition describing the four pillars of food security as availability, access, 

utilization, and stability and highlighted the centrality of nutrition in the concept of food security 

(FAO, 2010). Accordingly, it is evident to see each of these pillars of food security in detail. 

2.1.2 Food Security Components 

Availability and Its Determinants 

In the World Food Summit definition ‘availability’ refers to the term “sufficient”. It is defined by 

World Food Programme as “the amount of food that is present in a country or area through all 

forms of domestic production, imports, food stocks and food aid” (WFP, 2009). This refers to the 

physical existence of food, be it from own production, or on the markets. On national level food 

availability is a function of the combination of domestic food stocks, commercial food imports, 

food aid, and domestic food production, as well as the underlying determinants of each of these 

factors. Weather, yields, soil conditions, planting decisions, transport and storage infrastructure 
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and a change in the trade regime can all affect availability. The term is applied most commonly 

in reference to food supplies at the regional or national level (Riely et al., 1999). 

Access and Its Determinants 

This dimension analyzes an access to available food from the household perspective in terms of 

home production, purchases, gifts or transfers of food. The ability to access food rests on two 

pillars: Economic and Physical access. Economic access is determined by disposable income, food 

prices and people’s purchasing power, and the provision of and access to social support. 

Improvements in economic access to food can also be reflected by reduction in poverty rates. 

Having access to food also includes having physical access to a place where food is available. As 

such, physical access is determined by the existence and quality of infrastructure, including ports, 

roads, railways, communication and food storage facilities, the proximity of markets, and other 

installations that facilitate the functioning of markets (FAO, IFAD and WFP, 2013). 

In many developing countries, the availability and access dimensions of food security are strongly 

linked. While availability reflects the supply side of food security, access reflects effective 

demand. The two concepts are linked by food prices (Lenis, Oluyemisi, and Akeem, 2011). Food 

prices play a complex role in food security. Higher prices may increase income for net producers, 

but may reduce food security for net consumers. As kebebew (2014) recommends, it is important 

to consider trends in food prices relative to wages or other price indices to monitor food insecurity. 

Utilization and Its Determinants 

Food utilization includes two distinct dimensions. The first is captured by anthropometric 

indicators (such as stunting, wasting and underweight) affected by undernutrition that are widely 

available for children under five years of age. Measurements of undernutrition among children 

under five years of age are considered as effective approximations of the nutritional status of the 

entire population. The second dimension is captured by a number of indicators that reflect how the 

food is prepared (which affects nutritional value) and the health as well as hygiene condition of 

individuals consuming the food (which affects the ability to absorb and use nutrients) so as to 

investigate how effectively available food can be utilized. In this aspect, utilization calls for proper 

habit of individuals’ food consumption, which has a direct impact on nutritional status. It includes 

processing, preparation, storage, feeding practices, digestion, and distribution of food between 

household members. Access to clean water, here, is crucial to preparation of clean, healthy food 
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and maintaining a healthy body. Providing nutrition education and family management skills is 

thus another aspect of the process of ensuring food security. In households where distribution is 

unequal, even if the measured aggregate access is sufficient some individuals may suffer from 

food deficiency (Lenis, et al., 2011; FAO, IFAD & WFP, 2013). 

Stability and Its Determinants 

This refers to the temporal dimension of food security (i.e. the time frame over which food security 

is being considered). It is the maintenance of food security through time– while an individual or 

household may temporarily be food-secure, outside shocks such as food price volatility, 

unemployment or harvest failures may undermine food security. Shifting demographics within a 

household, such as the birth or death of a child or other household member, may also affect the 

stability of food security over time. In much of the food security literatures (Maxwell and 

Frankenberger, 1992; FAO, 2008; Tagel, 2012) for example, a distinction is drawn between 

‘chronic food insecurity’ and ‘transitory food insecurity’. 

Chronic food insecurity refers the inability to meet food needs on an ongoing basis caused by the 

household’s inability to acquire food. Consequently, it affects households that persistently lack the 

ability to either buy food or produce their own. Transitory food insecurity, on the other hand, exists 

when the household’s inability to meet food needs is of a temporary nature. This may be due to 

instability in food production, drought, short-term variability in food prices, and income shortfalls 

(Tagel, 2012).  A common temporal pattern in food consumption among smallholder farming 

households in Africa, particularly in those cropping areas receiving only a single rainy season 

annually, is to enjoy sufficient levels of food consumption, at least in caloric terms, in the months 

following the harvest. However, frequently these households have insufficient food to meet their 

food needs in the demanding months just before the following harvest. Such households cannot be 

considered food secure (IFPRI, 2004). 

Simon (2012) has identified the element that is not included in the four dimensions of food security 

as described above and put it as “food preferences for an active and healthy life”. According to 

him, the elements related to “food preferences” could be the object of some further thinking and 

research, which, at the household and individual level, could be comparable. 
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Therefore, for the purpose of this study, the definition put forward by World Food Summit (1996) 

is adopted as a working definition of food security and food ‘access’ dimension is considered as 

the key pillar of food security analysis. However, all supplementary definitions and alternative 

pillars of food security are highly acknowledged as they are applicable to different scenarios as 

needed. 

2.1.3 The Underlying Causes of Food Insecurity 

The reason behind the prevalence of millions of people who suffer from food insecurity in 

developing countries is supposed to be related to limited household resources, low disposable 

income and poor socioeconomic status. In many cases, single parent families especially those with 

young children, indigenous communities, unemployed people, and those with chronic illness or 

disability are more likely to be food insecure. The United Nations have recognized the fact that 

the fundamental notion behind the sustained existence of food insecurity in developing nations 

owes to one or combination of the followings causes. These include unstable social and political 

environments that impede sustainable economic growth, poor governance, frequent drought and 

famine, and agricultural dependency on the climate and environment (UN, 2008). 

Moreover, food price volatility is another highly discussed element in food security literatures. 

Higher prices of agricultural commodities provide positive incentives for increased investment in 

agriculture. However, better policy responses and improved governance are needed to ensure 

sustainability and to address the effects of increased price volatility and of higher costs of the food 

basket for the poor, most of whom are net food buyers. In Ethiopia from March 2007 to March 

2008, for example, the price of wheat increased by 229 percent, the price of maize soared by 214 

percent, and teff– the major staple food in urban areas – more than doubled in price. This price 

hike and high inflation have made the Ethiopian population more vulnerable (Glopolis, 2010).  

 

As such, the food price volatility should not be seen as having been caused merely by such 

relatively prompting factors as the imbalance between demand and supply, instability of exchange 

rate, rise in oil prices, climatic conditions, and/or speculation. It is also the consequence of deep-

rooted long-term trends arising from changing demographic and consumption patterns and years 

of systemic failures of development strategy on many fronts. In many populous developing 

countries and LDCs, available arable land is falling, often due to urbanization of agricultural land. 
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Average farm size is diminishing, and more and more farmers work on ecologically fragile land. 

Due to population growth and loss of farmland, average farm size, for example, in China and 

Bangladesh has fallen from about 1.5 hectares in the 1970s to barely 0.5 hectares at present; in 

Ethiopia and Malawi, it declined from 1.2 hectares to 0.8 in the 1990s and continued declining 

since then (Ibid. 2008). 

Above all, climate variability and extreme weather events such as droughts, excessive rains, and 

floods are among the main risks affecting agricultural productivity and hence rural household food 

security in Sub-Saharan Africa. The major challenge to food security in Ethiopia is, however, its 

underdeveloped agricultural sector, which is characterized by over-reliance on subsistence 

agriculture. The agricultural sector is nearly totally dependent on rainfall and any weather 

fluctuation or rainfall failure is directly linked to agricultural failure, loss of major livelihood 

source that always highlight food shortage. Given the fragile natural resource base and climatic 

uncertainty, current policy emphasis on agricultural intensification are misguided, while 

institutional constraints such as inflexible land tenure and ethnic federalism preserved inadequate 

livelihood system (Devereux, 2000). Similarly, Mesay (2009) have also identified numerous, 

perhaps interrelated causes of the existing food insecurity problems in Ethiopia. These include soil 

degradation, lack of resources to purchase adequate food, less and fragmented farmland size, lack 

of off-farm income opportunity, the underdevelopment of livestock sub-sector, and inadequate 

credit and extension services.  

Besides the above causes, some studies considers child labor migration as a cause and consequence 

of food insecurity in Ethiopia. A qualitative study has been undertaken, for example, by Mebratu, 

Eshetu, and Ejigu (2014) on the causes, patterns, and consequences of child labor migration from 

Wolaita Zone to Neighboring Towns of Ethiopia. The study found the most important causes that 

prompts the children migration decision. These include: quest for work, parents’ inability to satisfy 

basic needs of their children, and children’s aspiration to assist their families. Parents were also 

the driving forces behind their children migration decision followed by peers groups. The root 

cause for such a practice is believed to be the ever recurring hunger the society enjoys in that 

particular area. 
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To summarize, food security is a deep rooted problem in Ethiopia in general and in Kindo Didaye 

district in particular. The aforementioned and other factors are supposed to be responsible for the 

country’s struggle to ensure food security at household level. Thus, food security is a multifaceted 

issue and its attainment demands integrated policies which gives considerable attention to rural 

development on the side of government that can contribute to increased livelihood opportunities 

and hence improve food security situation of the country. 

 

Figure 1: Conceptual Framework for the Causes of Food Insecurity 

Source: Degefa, 2002 as cited in Mesay, 2009 
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2.2  Theoretical Framework 

2.2.1 Sen’s Entitlement Approach Revisited 

“Starvation is the characteristic of some people not having 

enough food to eat. It is not the characteristic of there being 

not enough food to eat” (Sen, 1981, Poverty and Famines). 

 

The use that households can make of the resources available to them, as well as the level of those 

resources, depends to some extent on the nature of the environment within which they operate, and 

the specific forms of the institutions which regulate the relations between the various economic 

agents. A method used to analyze the problem which takes these different elements into account 

is known as ‘Entitlement Approach’, developed by Amartya Sen in 1981. He defines ‘entitlements’ 

as 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, in other words, what a person can produce, 

buy or borrow, given what they own and what social and state regulations allow them to do with 

that (Sen, 1981). 

 

As it was highlighted in introductory section, the issue of food security in 1970s was believed to 

be the problem of production failure or lack of availability of food at the national level. Therefore, 

development practitioners and concerned international bodies made an effort to put more resources 

to increase food supplies and ensure national level food self-sufficiency. Following this, the 

historical experiences from the Green Revolution in Asia have shown the observed significant rise 

of food supplies at national level. Consequently, the green revolution provided much of the basis 

for global learning on the fundamentals of food security. 

 

In the subsequent years of 1980s, an influential work by Amartya Sen10 showed that despite 

significant surplus at the national level, many households were not able to access sufficient food. 

In his findings he realized that many of the households had no resources or income to exchange 

for food locally. This new empirical evidence obtained mainly from the 1943 famine in Bengal 

had a great impact on the overall thinking about food security; the previous emphasis on “food 

                                                           
10 Amartya Sen is the winner of 1990 Nobel laureate in Economics. 
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availability” at national level had been shifted to “food accessibility” at the household level 

(Maxwell, 1996). 

2.2.2 Sustainable Livelihood Framework 

Food security is an outcome of the livelihood strategies adopted by households. Livelihood 

strategies are the behavioral strategies and choices adopted by people to make a living (including 

how people access food, earn income, allocate labor, land and resources, their patterns of 

expenditure, the way they manage and preserve assets, how they respond to shocks and the coping 

strategies they adopt (CSA and WFP, 2014). The United Kingdom Department for International 

Development (DFID) defines a ‘sustainable livelihood’ as follows:  

A livelihood comprises the capabilities, assets (including both material and social 

resources) and activities required for a means of living... A livelihood is sustainable when 

it can cope with and recover from stresses and shocks and maintain or enhance its 

capabilities and assets both now and in the future (UK DFID, 1999).  

When the issue of sustainability comes here, it is closely related to the interaction between human 

being, environment and natural resources. In this framework, it refers the capacity to improve the 

livelihood of the poor so that they have to use resources optimally and protect the environment. 

The sustainable livelihood framework is developed to identify the key factors that have an 

influence on people’s livelihood in order to create an entry point to support poor people (Scoones, 

1998). Rural livelihood strategies as pointed out by Scoones (1998) include agricultural 

extensification (increasing farm size) and intensification (raising farm yields), income 

diversification (off-farm economic activities), and migration.  

As an analytical framework, the sustainable livelihood departs from the assets accessed by poor 

people and on the livelihood strategies they follow for survival. Specifically, the framework 

considers the household as the main economic unit of analysis to which the framework is applied. 

This framework is people-centered and attempts to analyze the diversity of poor people’s 

livelihoods holistically. It stresses the inter-relationship between community-level activities and 

the broader policy and institutional framework. It acknowledges that “sustainability” encompasses 

economic, environmental, institutional and social parameters. 
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Source: DFID, 1999 

A livelihoods perspective assumes that the main objective of a household is to ensure a secure and 

sustainable livelihood. Ensuring access to food is just one part of a more complex jigsaw of 

livelihood needs. This approach, however, can indicate likely entry points for interventions to 

improve food security, for example improving resilience in the face of shocks by improving 

income bases and assets, or strengthening social groups that provide support to community 

members. Specific examples of livelihood interventions in food security programmes include 

improved access to rural finance, promotion of agricultural and income diversification, post-

harvest processing and marketing, empowerment of community organizations and farmers’ 

services. 

The framework generally identifies two types of intervention that communities can pursue in their 

poverty and/or food insecurity reduction work. ‘Practical interventions’ facilitate the efforts of 

low-income households to build their livelihood assets. They include such things as counselling 

Figure 2: The Sustainable Livelihood 

Framework 
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programs, education, employment training, economic literacy and savings programs, and support 

for small business development. ‘Strategic interventions’ are directed toward the vulnerability 

context. They work toward the goal of social and economic change at the systemic level. Among 

the methods used are community building and organizing, alliance building, policy work and 

advocacy (DFID, 1999). 

Having appreciated ideas of both approaches, the present study is built up on sen’s entitlement 

approach for the assessment of household’s food security status and derives concepts from 

sustainable livelihood framework for analyzing household’s coping strategies. 

 

2.2.3 Economic Growth and Food Security at a Glance 

Many, though not all, developing countries have enjoyed remarkable rates of growth during recent 

decades. High growth rates of GDP per capita are a key factor in reducing food insecurity and 

malnutrition. However, economic growth per se does not guarantee success. There are still too 

many circumstances in which the poor do not sufficiently benefit from economic growth. This may 

happen because growth originates in sectors that do not generate sufficient employment for the 

poor, or because they lack secure and fair access to productive assets, in particular land, water and 

credit. Or it may happen because the poor cannot immediately make use of the opportunities 

provided by growth as a result of undernutrition, low levels of education, ill health, age or social 

discrimination. However, one lesson that have been learned from success stories coming from all 

developing regions is that investment in agriculture, more so than investment in other sectors, can 

generate economic growth that delivers large benefits to the poor, hungry and malnourished. 

People who do not have sufficient food intake to lead active and healthy lives are among the 

poorest in the world. 

 

Fundamentally, the poorest do not have the resources either to grow an adequate quantity of food 

or to purchase it in the market. Thus, the first requirement for economic growth to help reduce 

undernourishment is that it reaches these very poor people. Turning to the evidence on the poverty-

reducing impact of growth, most research on this issue has found that economic growth leads to 

increases in the incomes of both the top and bottom quintiles of the income distribution. However, 

there are many exceptions in which the poor do not benefit from all types of growth under all 
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conditions. The extent to which the poor will benefit from growth depends on initial levels of 

inequality, the extent to which growth generates employment for the poor, and the sector of the 

economy in which growth occurs. The greater the inequality in distribution of assets such as land, 

water, capital, education and health, the more difficult it will be for the poor to participate in the 

growth process, and progress in reducing undernourishment is likely to be slow. For example, poor 

people often have little education, which prevents them from participating in new dynamic labor 

markets that offer higher wages. Inequality can also reduce the rate of overall economic growth 

further harming the poor. 

 

Economic growth that is attributable to exploitation of minerals and petroleum, for example, is 

less likely to directly reduce poverty, as seen in the case of Democratic Republic of Congo. Such 

sectors are capital intensive and thus lead to less income growth for the poor, who own very little 

capital. However, state revenues from such sectors can be used in favor of the poor, as was the 

case in Indonesia, where government money from oil exports in the 1970s and 1980s was used to 

improve rural infrastructure, including health clinics and roads (FAO, WFP & IFAD, 2012). 

 

Accordingly, the economic-growth-food-insecurity paradox in Ethiopia is highly contested topic 

of debate among different classes of professionals. The continuous double digit economic growth 

on one hand, and the practice of traditional farming system coupled with low agricultural 

productivity which is aggravated by the ever changing climate together with the declining number 

of youth farmers due to rising outward thinking on the other hand, all brought about diverse 

thinking on current food security situation of Ethiopia. 

2.2.4 Food Security Indicators and Measurements 

Recent research works on the multi-dimensional nature of food security has provided a wealth of 

analytical insight, but measurement problems remain a major challenge, not only for research, but 

particularly for targeting, program management, monitoring and evaluation (Maxwell et al. 1999). 

Given the complexity of the problem, it is virtually impossible to monitor all four food insecurity 

dimensions (see section 2.1.2) at the same time by a single indicator. As such, several indicators 

have been developed to measure food insecurity with most based on estimations of the share of 

the population that is under a given threshold of a relevant variables, such as calories consumption, 

food expenditure or anthropometric measures indicating child malnutrition (OECD, 2013). In this 
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view, Maxwell and Frankenberger (1992) have made a distinction between ‘process indicators’—

those that describe food availability and food access—and ‘outcome indicators’ that describe 

food consumption. 

 

With regard to process indicators, a number of factors play a role in limiting food availability and 

the choices the household have for food access. In the word of Maxwell and Frankenberger, “these 

are indicators that provide information on the likelihood of a shock or disaster event that will 

adversely affect household food security status”. They include such things as meteorological data, 

information on natural resources, agricultural production data, information on pest management, 

information on markets (i.e. the functioning of rural product, service, and factor markets) and 

institutional support structures (like access to all weather roads), food balance sheets, sales of 

productive assets, etc.  

 

Outcome indicators, on the other hand, are usually proxies for adequate food consumption. 

Generally, household food security outcome indicators can be grouped into ‘direct’ and ‘indirect’ 

indicators. Direct indicators of food consumption include those indicators which are closest to the 

actual food consumption rather than to marketing channel information or medical status. They 

include household budget and consumption survey, food consumption frequency assessments, and 

household’s subjective perception of food security. Indirect indicators are generally used when 

direct indicators are either unavailable or too costly (in terms of time and money) to collect data. 

These indicators include storage estimate11, subsistence potential ratio12, and nutritional status 

assessment (Maxwell and Frankenberger, 1992). 

Apart from the above distinction, Organization for Economic Cooperation and Development 

(OECD) have identified three essential types of indicators that are most commonly used to monitor 

food insecurity. These include child malnutrition, prevalence of undernourishment and food 

poverty). Child malnutrition is typically assessed through anthropometric indicators (Ibid. 1992) 

which are related to body size and composition. Given their focus on nutritional status, the child 

                                                           
11 Storage estimate shows estimates of food in storage during critical times of the year. It can give some indication of 

a household’s food security status, especially in communities that produce much of their own food. 
12 Subsistence potential ratio is the ratio of the household’s ability to feed itself to its need to feed itself (Whelan, 1983 

as cited in Maxwell and Frankenberger, 1992). It compares the amount of food (calculated in energy) which a 

household can produce over a year with the energy requirement of the entire household for the year. This ratio works 

best in communities that produce most of their own food (Maxwell and Frankenberger, 1992). 
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malnutrition indicator measures the consequences of food insecurity regardless of the underlying 

reason for food insecurity__ availability, access, utilization and/or stability. 

Prevalence of undernourishment, as measured by FAO, is estimated according to the proportion 

of people in a given population who do not consume enough food to meet their daily energy 

requirement to live a healthy and active life. This indicator captures both, the availability and 

access dimensions of food insecurity and is measured solely at the national level (IFPRI, 2012). 

Food poverty refers to proportion of the population living on less than the cost of their dietary 

energy needs. The cost of the dietary energy needs — the food poverty line — is estimated based 

on the assumption of the energy requirement for a healthy life of a representative individual in a 

given population is usually set fixed. This threshold, for example, is 2200 calories per capita per 

day in the case of Ethiopia (MoFED, 2013).  

The cost of a food basket required to meet that energy requirement is also identified taking into 

account the need for a properly balanced diet and the food habits of a given population. The 

proportion of population whose expenditures (or income) fall under the food poverty line is 

considered as food poor (food insecure). This indicator captures the access dimension of food 

insecurity. At the end of the day, however, the choice of a particular indicator depends on the 

particular aspect of food insecurity one wishes to examine (Cafiero 2013; FAO, 2008; IFPRI, 

2013). 

For many years, age-adjusted per-capita caloric intake was considered as the “gold standard” 

indicator for access to food at the household level, and anthropometric measures of nutritional 

status were the gold standard at the individual level (Hoddinott &Yohannes, 2002; Weismann et 

al., 2006; Coates et al., 2007). However,  Maxwell, et al. (2013) questioned such a standard and tried 

to assess inter_ correlation among a range of indicators by cross-classification and then comparing with 

Integrated Phase Classification (IPC Partners 2013) using panel data set though it lacks operational 

popularity and yet to be empirically tested. 

It is also important to note a challenge that arises when we use indicators to measure “chronic” 

and/or “transitory” food insecurity. At the individual or household level the identification of 

chronic or transitory undernourished can only be done using panel data. Normally only a few years 

of panel data are available in developing countries like Ethiopia and this limits the time length to 



23 
 

which the term “chronic” can be applied. Transitory undernourished households or individuals in 

a given year may be those that are below the threshold in that year, but above in other years in the 

sample (OECD, 2014). 

It is evident that there are variety of indicators of food security. In order to examine the food access 

dimension, however, food poverty as an indicator of food insecurity is adopted in the present study. 

2.2.5 Approaches to determine Food Poverty threshold  

The food poverty line is a starting point of food insecurity analysis. It serves as an objective 

standard by which the so-called ‘food insecure’ are distinguished from the ‘food secure’. In 

literature, there are generally three objective methods of establishing a food poverty line which are 

adopted from poverty measures. These include the Direct Calorie Intake method (DCI), the Food 

Energy-Intake (FEI), and the Cost-of-Basic-Needs (CBN) methods which are widely used in 

different literatures. In practice, all methods are commonly based on a minimum level of caloric 

intake at which certain nutritional needs are met (Asra & S. Francisco, 2001; Klasen, Lange, & 

Carmela, 2012). 

The use of either of the three methods involve two practical issues while estimating food poverty 

line__ ‘specificity or relevance’ and ‘consistency or comparability’. Specificity or relevance of 

food poverty line refers to the extent to which a food poverty line could reflect the specific 

characters of an area. Consistency or comparability concerns with the ability of the derived food 

poverty lines to indicate comparable level of ‘welfare’ across space and time. A poverty or food 

insecurity measure is said to be consistent if it identifies the same poverty and/or food security 

status (poor/or non-poor and food secure/or food insecure) for two households with identical 

welfare levels (Ravallion and Bidani, 1994). 

Direct Calorie Intake (DCI) Method 

Direct Calorie Intake (DCI) is probably the easiest method to apply and is based on caloric intake. 

It is usual to make adjustments for the age and sex of each household member, so we calculate for 

each household an adult equivalence value and take the average caloric intake for a household to 

be the total number of kilocalories consumed per day divided by their adult equivalent (Swindale 

& Punam, 2005). Food insecure households, for instance, are defined as those households with per 
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capita energy intake less than the standard per capita requirement of energy (e.g. 2,200 kilocalories 

per capita per day in Ethiopia).  

 

The estimates of food insecurity incidence based on this method are undoubtedly easy to 

understand because of the simplicity and transparency of the standard used. The major advantage 

of using DCI method to determine food poverty line is that it is consistent in the sense of reflecting 

the same nutrient intake across the households surveyed (Asra & S. Francisco, 2001). This method 

is said to be consistent in that it uses the standard Adult Equivalent (AE hereafter) conversion 

factor in order to capture the difference in age and sex composition of the households.  

The Food-Energy Intake Method 

The Food-Energy Intake (FEI) method measures consumption or income poverty (household's 

command over basic food items) by finding a monetary value of the poverty line at which “basic 

needs” (in this case predetermined food energy requirement/calorie intake) are met. Once this 

consumption or income level is located, it automatically provides the allowance for both food and 

nonfood consumption. This method avoids the need for price data to value the “basic needs” items. 

Food Poverty lines using the FEI method can be derived in two ways. First, by calculating the 

mean income or expenditure of households whose estimated caloric intakes are approximately 

equal to the stipulated requirements. Second, by using the empirical relationship between food 

energy intakes and consumption expenditure (either regressing intake against consumption and 

invert the estimated function, or simply regressing consumption expenditure on nutritional intake) 

(Ravallion, 1994).  

Proponents of the FEI method (notably Greer and Thorbecke, 1986; and Paul, 1989) note one 

major advantage: it avoids the need for price data. One thus avoids the difficult task of valuing 

non-market goods. However, this method is usually accused of being inconsistent across different 

regions and over time for consumption pattern may vary across areas and over time as well. The 

method’s inconsistency across different areas is basically associated with its failure to 

accommodate the difference in age and sex composition of household members for comparison. 

As such it fails to the age and sex composition of household into standard conversion factor so that 

estimation of food poverty line 
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The Cost of Basic Needs Approach 

The CBN method usually sets food poverty line by computing the cost of a fixed food basket 

enabling households to meet pre-determined minimum daily nutritional requirement. There are 

three steps to implement this method: (a) defining a bundle of food items meeting a defined 

required daily calorie intake for the reference group; (b) estimating the cost of the food bundle; 

and (c) Multiplying each food items after scaling up and down by the median price and summing 

up to get a food poverty line (Ravallion & Bidani, 1994).  

 

The major advantage of this method is that it is consistent in terms of taking local area specific 

prices for different region during food poverty line estimation. However, there are typically many 

combinations of food items that will yield exactly the same level of food energy. Using a common 

food bundle for the whole country or region could be considered inadequate because of cultural 

consumption patterns of households may vary across areas or over time. It is obvious that the food 

basket must take into account the consumption pattern of the population living in different regions 

and areas. Thus from the relevance aspect, the use of a fixed and common food bundle may not 

reflect the existing consumption pattern of some regions (Wodon, 1997 as cited in Asra & S. 

Francisco, 2001). 

For the purpose of this study, following previous studies (such as Amsalu, Bekabil, & Beyene, 

2013; Sisay, 2012; Wali & Penporn, 2013), determination of food poverty line is based on the 

Direct Calorie Intake (DCI) method due to its ease in computation and the perceived weakness in 

part of alternative method as discussed above. 

2.3  Households’ Coping Strategies 

When shocks push households beyond the difficulties faced in normal times, households and 

individuals employ Coping Strategies. The coping strategies, by Meseret (2012), is defined as 

“…the practices that a household take as a decision to mitigate and escape during shortfall of food 

availability and access.” Barrett (2002) argued that coping strategies are highly context-dependent, 

with a range of responses observable within each of seven general classes of coping mechanisms: 

(i) transfers and loans, (ii) foraging and increased reliance on wild foods, (iii) disposal of 

nonproductive assets, (iv) reduced consumption and energy expenditure, (v) selling off productive 
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assets, (vi) expropriation of others’ resources through theft or refusal to meet normal social 

obligations, and (vii) migration (Barrett, 2002). 

An independent studies by Meseret and Sisay have identified several coping mechanisms practiced 

by farm households in rural Ethiopia. These include livestock sales, agricultural employment, 

certain types of off-farm employment and migration to other areas, requesting grain loans, sale of 

wood or charcoal, small scale trading, selling cow dung and crop residues, reduction of food 

consumption, consumption of meat from their livestock, consumption of wild plants, reliance on 

relief assistance, relying on remittances from relatives, selling of clothes, and dismantling of parts 

of their houses for sale (Sisay, 2012 & Meseret, 2012). 

CARE and WFP have summarized typically four types of consumption coping strategies that food 

insecure households generally employ. First, households may change their diet. For instance, 

households might switch food consumption from preferred foods to cheaper, less preferred 

substitutes. Second, the household can attempt to increase their food supplies using short term 

strategies that are not sustainable over a long period. Typical examples include borrowing, or 

purchasing on credit. More extreme examples are begging or consuming wild foods, immature 

crops, or even seed stocks. Third, if the available food is still inadequate to meet the needs, 

households can try to reduce the number of people that they have to feed by sending some of them 

elsewhere (sending the kids to the neighbor’s house when those neighbors are eating). Fourth, and 

most common, households can attempt to manage the shortfall by rationing the food available to 

the household (cutting portion size or the number of meals, favoring certain household members 

over other members, or skipping whole days without eating) (CARE/WFP, 2003). 

Some of those strategies may damage lives and livelihoods, thereby reducing resilience and 

increasing vulnerability. Resilience refers to a person’s or a community’s ability to bounce back 

or recover after adversity or hard times, and to be capable of building positively on these 

adversities. Vulnerability portrays the presence of factors that place people at risk of becoming 

food insecure or malnourished, whether due to loss of access to food, proper nutritional care, or an 

inability to physiologically utilize available food because of infection or other disease. In general, 

the more assets a household has and the more varied the strategies available to it, the more resilient 

that household will be. However, “households with many physical, financial or natural assets may 
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be targeted during conflict or civil unrest. In these cases, a strong asset profile increases 

vulnerability” (WFP, 2009, p.25). 

The basic premise for measuring the frequency and severity of food-consumption related coping 

strategies is that a simple set of questions could be derived and agreed upon by focus groups, 

representing the most common coping behaviors on which people in a given population rely, when 

there is insufficient food in the household and insufficient money to buy food. These could then 

be ranked or weighted for severity, and data could be collected either in questionnaire form at the 

household level or in more qualitative form by group interviews at the community level (Maxwell 

et al., 1999). 

2.4  Empirical Framework 

Factors that affect household food security in various developing countries have been documented 

in literature. To revise some of them, let’s start from the study conducted in Nigeria. The study by 

Oluwatayo (2008) using probit model found out that sex of household head, educational level, age 

and income have positive influence on food security whereas household size has negative influence 

on household food security. Babatunde, Omotsho, & Sholatan (2007) is another detailed work on 

food insecurity in Nigeria. The study utilized a three-stage random sampling technique to obtain a 

sample of 94 farm households and a cross sectional data in year 2005. Using the recommended 

calorie required approach; the study revealed that 36 percent and 64 percent of the households 

were food secure and food insecure respectively. A logit regression model estimated showed that 

household income, household size, educational status of household head and quantity of food 

obtained from own production were found to determine the food security status of farming 

households in the study area (Babatunde et al., 2007). 

A study has been conducted by Osei et al. (2013) on the determinants of household food security 

among rural households in Sekyere-Afram Plains of Ghana. Data were collected from 100 

randomly selected households through the use of structured questionnaires. The logistic regression 

model was used as an analytical tool and among the variables considered in the model, household 

size, farm size, off-farm income, credit access, and marital status were found to significantly 

influence household food security. 
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Several studies also have been conducted in Ethiopia. A study by Kidane, Alemu, and Kundhlande 

(2005) was undertaken on the causes of household food insecurity in Koredegaga peasant 

association, Oromia region, Ethiopia. The study showed the determinants of households’ food 

insecurity using a logistic regression procedure. As a finding, farm land size, ox ownership, 

fertilizer application, education level of household heads, household size, and per capita 

production were found to be significant predictors (Kidane et al., 2005). Similar study has been 

done by Shishay and Messay (2014). They examined the determinants of rural household food 

insecurity in Laelay Maichew Woreda of Tigray, Ethiopia. Data collected from 150 randomly 

selected households for the survey and analyzed using descriptive statistics and multiple linear 

regressions. Among the variables simulated in the regression model, age of the household head, 

use of improved seeds, number of livestock owned, number of adult equivalent per household and 

land size in hectare were found to be significant.  

A study by Adugna and Wagayehu (2011) is another work on food insecurity in southern Ethiopia. 

The objective of the study was to examine the causes of food insecurity in Boloso Sore district, 

Wolaita. Using stratified sampling method, data has been collected from 120 randomly selected 

households, and the study found that majority of the rural households (74.2 percent) were food 

insecure. A binary logistic model was used to assess the factors that influenced households’ food 

security status. The results of the model indicated that variables such as family sizes, dependency 

ratio, livestock ownerships, farm inputs, and employment in off farm sectors were found 

significant. 

Conceptually similar study has also been conducted by yishak et al. (2014) on rural household 

livelihood strategies, Options and determinants in four selected Woredas of Wolaita Zone, 

Southern Ethiopia. Major objectives of the study were to identify the existing livelihood strategies 

adopted by rural households and to assess factors that determine households’ decision to choose 

alternative livelihood strategies. The study used data collected from randomly selected 300 

households through structured interview schedule. The result of the study indicated that 

households in the study area practice diversified livelihood strategies: 57.7 percent of the 

respondents combine agriculture with non-farm and/ or off-farm activities and some farmers even 

pursue non-farm and off-farm activities as the primary livelihood strategies. Using the multinomial 

logit model to investigate factors influencing the households’ choice of livelihood strategies, the 
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study have identified 19 explanatory variables included in the model and eleven variables found 

significant. These variables include agro-ecology, sex, education, farm size, livestock ownership, 

participations in social leadership, annual cash income, fertilizer use, improved seed use, age, and 

training.  

Another food security concerned study has been conducted by Tagel (2012) in selected three 

districts in Tigray region of northern Ethiopia. The study examines the main household 

demographic and socio-economic factors associated with food insecurity and coping behavior of 

rural households during times of food shortages and thereby analyzes the government policy 

interventions. Using a Cost-of-Basic-Needs approach, the researcher estimated the food poverty 

line to classify households as either food secure or insecure. The logistic regression model was 

utilized to examine the factors affecting household food security, and the coping strategy index 

was used to investigate coping behaviors of rural households. The estimated result revealed that 

household size, size of farm land owned, livestock ownership, own production per capita, 

frequency of extension services, and proximity to basic infrastructures significantly influenced the 

food security status of farming households in the study area. The study has also revealed five most 

frequently mentioned types of coping strategies in order of descending frequency, such as restrict 

consumption by adults, reduce the number of meals eaten per day, consume seed stocks meant for 

the next season, rely on less preferred but less expensive foods, and limit portion sizes at 

mealtimes.  

 A study by Amsalu et al. (2013) examined the determinants of rural households’ food security in 

Moyale district of pastoral area, Oromia regional state, Ethiopia.  Both primary and secondary data 

were used for the study. The study was based on the survey of a total of 100 farmers randomly 

selected using a three-stage sampling technique. Analytical tools used were descriptive statistics, 

Foster-Greer-Thorbecke (FGT) model and logistic regression model. The findings of the study 

revealed that about 49.5 percent and 50.5 percent of pastoral households in the district were food 

insecure and food secure, respectively. Empirical analysis result showed that total farm income, 

income from off-farm activities, and livestock ownership were the major factors positively and 

significantly influence food security status. However, family size negatively affected household 

food security in the study area.  
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CHAPTER THREE: MATERIALS AND METHODOLOGY 

3.1  Description of the Study Area 

Kindo Didaye district is located in Southern Province of Ethiopia and is bordered by the Dawuro 

zone on the North, Gamo Gofa zone on the South, the districts of Ofa to the South East, and Kindo 

Koysha to the North East (see Map below). Geographically the district is located between 6°67' 

and 6°87' Latitude/North/, and 37°22' and 37°49' Longitude/East/ covering a total land area of  381 

square kilometers. It consists of 20 rural and 2 urban kebeles with 26,720 households and its 

population size is estimated to be 121, 984 in the year 2014/15.  

 

The mean annual temperature is between 15.1°c and 27.5 oc; and the mean annual rainfall is 1400-

1600mm. The district has a diverse topography, with an altitude that varies between 1400 and 2500 

meters above sea level (m.a.s.l). The main agro climatic zones of the region are Lowland (Kolla), 

Mid-highland (Woinadega), and Highland (Dega). About 17.61 percent of the land is lowland 

(kolla_ 1100 to 1760 m.a.s.l), 64.65 percent mid highland (woinadega_ 1760 to 2400 m.a.s.l), and 

17.62 percent is highland (dega_ 2400 to 2800 m.a.s.l).  

 

The topography of the area is characterized mainly by mountains and hills. Major mountains in 

the area are ‘Didaye’ and ‘Koysha’ having an altitude of 1892 and 2480 meter above sea level and 

found in kindo Mandina and chawu kare kebeles, respectively. Households in the district owns 

fragmented agricultural land and mixed farming is the main livelihood activity with enset, maize, 

sorghum, soybean, teff, wheat, and barely are the main agricultural produce, while cattle, goat, 

sheep, and poultry are among the common livestock. The farming season is dependent on the 

‘Kiremt’ rains that start in June and last until September and the main hunger season is from 

February to May/June (Adapted from annual reports of Bureau of Finance and Economic 

Development (BoFED), Wolaita Zone Administration, 2013/14). 

3.2  Data Types, Sources and Methods of Data Collection 

Both primary and secondary data were collected and utilized so as to have a sound finding for the 

study. Regarding Primary data, qualitative and quantitative data pertaining to social, demographic 

and economic aspects of farm households was gathered. The reference period was a year starting 

from March 2014 to February 2015. Secondary data was collected from books, journals, 
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magazines, annual reports, discussion papers, and policy documents. These data were obtained 

from various governmental organizations, such as MoFED, CSA, and Agriculture and Rural 

Development office of the study area. 

 

Figure 3: Map of the Study Area 

 

Source: BoFED of Wolaita Zone Administration, & Design Modified by Hallow Advertising Inc.  
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And the official websites of International Donor Organizations such as FAO, WFP, UNDP, IFPRI, 

& IFAD have played exceptional part. 

The main instrument for primary data collection was well-structured questionnaires administered 

mainly by the researcher and some trained enumerators. The questions were prepared in English 

and translated into the local language (Wolaitigna). In addition, interviewing key informants, 

basically Agricultural Development Assistants and community leaders, and organizing focus 

group discussion with relevant mix of participants, the researcher believes that the collection of 

primary data was better materialized. 

3.3  Sampling Technique and Sample Size 

In the underlying study, stratified sampling technique was employed in order to accommodate the 

agro-ecological heterogeneity in the study area. Firstly, the 22 kebeles in the district were divided 

into three agro-ecological Zones_ highland (dega), mid-highland (woindega) and lowland (kolla). 

Following this, one sample kebele was selected from each stratum by using simple random 

sampling techniques. Lastly, proportional probability sampling technique was utilized to select 

sample households from selected three rural Kebeles. Accordingly, 23 sample households from 

Wamura Berkoshe kebele, 64 from Zero kebele, and 73 from Lasho kebele were selected_ each 

representing woinadega, kolla, and dega agro-climatic zones, respectively. Thus, the total sample 

of 160 households were selected for the study. This sample size was determined based on previous 

works by Kothari. Following Kothari (2004) the formula for sample size is given as: 

                              𝑛 =
𝑧2 .  𝑝 .  𝑞 .  𝑁

𝑒2 (𝑁−1)+𝑧2 .  𝑝 .  𝑞
                                                                        (1) 

Where,  

n = the minimum number of sample size within the range of acceptable error margin;  

N = 3970 (the total number of households in the selected three kebeles as of June, 2014);  

Z = 1.96 (as per table of area under normal curve for the given confidence level of 95 percent),  

e = 0.07 (acceptable error or the precision) (Kothari, 2004, pp.179); 

p = 0.70 (proportion of sample population assumed to be food insecure); and   

q = 0.30 (the proportion of sample population assumed to be food secure) (adapted from 

Kothari, 2004; Meseret, 2012).  
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Thus, inserting these values into equation (1) above gives the sample size of 159 households. For 

convenience, additional 1 household was added and the total number of sample households 

surveyed equals 160. 

3.4  Determining the Food Insecurity Line 

An important question in practice is whether one should construct food poverty line based on 

income or consumption. It is usually argued that while the rural poor are often found to be 

constrained in their ability to smooth income, consumption is still found to be less volatile over 

time and hence it is less vulnerable to seasonality and life-cycle (CSA, 2012). Moreover, the 

reliability of income data in subsistence farming where record keeping is limited, perhaps non-

existent is always doubtful. Consumption is also likely to be the better measure of current welfare 

on both theoretical and practical grounds (Chen and Ravallion, 2008). This calls for consumption 

to be considered as an ideal measure for the estimation of food poverty line. 

Various methods are used in the calculation of food security status as discussed in previous chapter 

(see section 2.2.5). However, Direct Calorie Intake (DCI) method is adopted for this study. This 

method estimates the number of calories available for consumption by adult equivalent household 

members over a defined period of time_ seven day recall period for one year reference period in 

this study. A popular practical method of setting food insecurity line using this method proceeds 

by computing the consumption level of dynamic set of food baskets by sample households; then 

converting all quantities into kilogram to have a common unit of measurement; and finally 

converting these quantities into kilocalories using the standard caloric conversions prepared by 

Ethiopian Health and Nutrition Research Institute (EHNRI, 2000). Accordingly, households with 

per capita energy intake less than the standard per capita requirement of 2,200 kilocalories were 

considered as food insecure and above this threshold were considered as food secure. 

Algebraically, this can be expressed as:  

                                            𝐻𝐹𝑆𝑖 = 𝐹𝐼𝐿𝑖: {
< 2,200 kcalorie

yields
→   food insecure

≥ 2,200 kcalorie
yields
→   food secure

                          (2) 

Where HFSi refers to food security status of the ith household, and FILi represents the food 

insecurity line for ith household, i=1, 2, 3 . . . 160. 
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3.5  Methods of Data Analysis 

3.5.1 Descriptive Analysis 

Data collected on household distribution by socio-economic characteristics was analyzed using the 

descriptive method. The statistical tools like tables, graphs, percentages, and measures of central 

tendency (basically the mean) were employed. Their statistical significance was tested by utilizing 

analysis of variance (ANOVA) in order to check the possible variation in food security status of 

sample households by different household characteristics. The Pearson’s chi-square test was also 

applied to detect the likely difference among food security categories with respect to the qualitative 

(categorical) data collected on household characteristics and t test was utilized at large to detect 

the probable existence of mean difference between food secure and food insecure groups with 

regard to data on continuous variables of household features using the statistical software package, 

STATA version 11.0. 

3.5.2 Measuring the Extent of Food Insecurity 

The Foster, Greer and Thorbecke (FGT) (1984) class of poverty measure was adapted to analyze 

the extent of food insecurity among the established food insecure sample households. The 

mathematical expression of the FGT index is specified as follows: 

𝑃𝛼 =
1

𝑁
∑[

(𝑍 − 𝑌𝑖)

𝑌𝑖
]

𝛼

                                                                   (3)

𝑞

𝑖=1

 

where, 𝑍 is the food insecurity line, 𝑌𝑖  is the per capita calorie intake of household 𝑖 adjusted for 

per adult consumption expenditure, 𝑁 is the total sample size, and 𝑞 is the total number of food 

insecure households below the food insecurity line. The food insecurity aversion parameter ′𝛼′ 

reflects the concern attached to the proportionate shortfall from the food insecurity line. If α = 0 

then, FGT measures corresponds to the head count index (incidence of food security) in which no 

concern for the depth of the shortfall is shown. In other words, it is the share of sample households 

whose food expenditure per adult equivalent falls below the food insecurity line. If α = 1 then, 

FGT refers to the mean distance that divorces the food insecure household from the food insecurity 

line_ commonly called the depth of food insecurity. It provides information regarding the distance 

between the food insecurity line and each household's food expenditure per adult equivalent 
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thereby reflecting the per capita cost of eliminating food insecurity. If α = 2 then, FGT measures 

the severity of food insecurity. It takes into account not only the distance separating the food 

insecure from food insecurity line, but also inequality among the food insecure households. 

3.5.3 Analysis of Households’ Coping Strategies 

People adopt a range of coping strategies in response to shocks. The Coping Strategies Index (CSI) 

and Household Food Insecurity Access Scale (HFIAS) methods can be applied to examine how 

the households respond to the presence of food shortages. Both approaches are relatively simple, 

quick to use, and use almost similar generic questions (Maxwell et al., 2003, as cited in Tagel, 

2012). There exist no binding rule to choose one over the other. CSI was found through long-term 

research studies to reflect current food security status, and was also found to be a good predictor 

of vulnerability to future food insecurity (Maxwell et al., 1999). Following this, the underlying 

study has applied Coping Strategy Index (CSI) as a tool of analysis. 

A simple question “What do you do when you don’t have enough food, and don’t have enough 

money to buy food?” comprise the basis of the CSI tool (Maxwell, 1996). The first task was 

identifying the locally relevant coping strategies through focus group discussion with members of 

the local Community in the study area.  Following Bickel et al. (2000), the frequency and the 

severity of these coping behaviors were then determined. In order to rank the severity level, the 

individual coping behaviors were grouped according to similar levels of severity and weight was 

assigned to each group from least severe to most severe. A range of weights from 1 to 4 were used. 

Finally, information on the frequency and severity was then combined in a single score, the Coping 

Strategies Index, which is an indicator of the household’s food security status. The steps described 

herein to compute the Coping Strategy Index can be summarized in a simple algebraic form as 

follows: 

𝐶𝑆𝐼𝑗 =∑𝐹𝑖𝑆𝑖

𝑛

𝑖=1

                                                                     (4) 

Where; CSIj = shows the Coping Strategy Index of jth sample household, j=1, 2, 3... 159, and 160; 

Fi = is the frequency of the ith coping strategy taken by a household in the past thirty days Si = 
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represents the severity weight attached to ith coping strategy, and n = refers to the maximum 

number of coping strategies used by jth sample household. 

3.5.4 Econometric Analysis 

An essential drawback of classical linear regression model is that it only considers numerical 

(continuous) data for dependent variable. But, many interesting variables are categorical in 

practice. Following this, a regression analysis in which the dependent variable involves qualitative 

responses (i.e., ‘yes’ or ‘no’ type) was usually done using discrete choice models. In the simplest 

case, and one that often arises in practice, the event we would like to explain is a binary outcome.  

For example, a certain drug is effective in curing an illness or it is not, a student who took an 

econometrics course either pass the exam or fail, a hypothetical farmer either adopts the new 

varieties of improved seeds or doesn’t adopt, a sample individuals from Ethiopia votes for 

currently governing developmental democratic party or they votes for an opposition party, etc. In 

all these cases, our dependent variable, y, takes on only two values: ‘zero’ and ‘one’. For the 

purpose of this study, for example, y is defined to indicate whether a household is food insecure 

or not. In this case, we can let y _ 1 denote a household is food insecure and y_ 0 otherwise.  

Wooldridge, Jeffery M. (2002) mentioned three approaches to develop probability model for a 

binary response dependent variable. These include Linear Probability Model (LPM), Logit Model 

and the Probit or Normit Model. Logistic regression has several advantages over other methods. 

One of the merits of this model compared to other methods is that the independent variables can 

take on any form since logistic regression makes no assumptions about the distribution of the 

independent variables. 

Unlike ordinary least square regression, for example, logistic regression does not require normally 

distributed variables, does not assume homoscedasticity, and in general has relatively flexible data 

requirements. LPM is plagued by several problems, such as non-normality of error term, 

heteroscedasticity of error term, the generally lower R2 values (Gujarati, 2004), and the predicted 

probability can be less than 0 or greater than 1 which violates the intuition that probabilities should 

be between 0 and 1 (Greene, W. H., 2008). Moreover, the fundamental problem with the LPM is 

that it is not logically attractive model because it assumes that the probability of an outcome 

increases linearly with explanatory variables. Besides this, the parameter estimates under logistic 
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regression are fully efficient. Nonetheless, the logit and probit models are quite similar in many 

applications except that the logit model involves cumulative logistic function and probit model 

follows the normal cumulative distribution function. As such, there is no exciting reason to choose 

one over the other. 

In the present study, the logit model was adopted to investigate the key explanatory factors that 

may influence the rural farm households’ food security. This is partly due to its aforementioned 

advantages in one hand, and comparative computational simplicity and the fact that it has been 

widely used in many empirical works, on the other hand.  

Following Gujarati (2004), the functional form of cumulative logit model is specified as follows: 

𝑃𝑖 = 𝐸(𝑦 = 1|𝑥𝑖) =   
1

1 + 𝑒−(𝑥
′𝛽)
                                                           (5) 

For simplicity, 

𝑃𝑖 = 𝐸(𝑦 = 1|𝑥𝑖) =   
1

1 + 𝑒−𝑧𝑖
=

𝑒𝑧

1 + 𝑒−𝑧
                                            (6) 

where, 𝑍𝑖 = 𝑥
′𝛽 = 𝛽0 + 𝛽1𝑥1 + 𝛽2𝑥2 +⋯+ 𝛽𝑛𝑥𝑛. Here 𝛽0 is an intercept, 𝛽1,𝛽2 & 𝛽𝑛 are slopes 

coefficients and 𝑥1, 𝑥2, & 𝑥𝑛 are relevant household characteristics.  Equation (6) represents 

(cumulative) logistic distribution function.5nonlinearly related to 𝑍𝑖  (i.e., 𝑥𝑖), thus satisfying the 

following two requirements: Firstly, as  𝑧𝑖 → +∞, 𝑒
−𝑧𝑖 tends to zero. In the second scenario, as 

𝑧𝑖 → −∞,  𝑒
−𝑧𝑖 increases indefinitely. But it seems that in satisfying these requirements, we have 

created an estimation problem because Pi is nonlinear not only in 𝑥 but also in 𝛽′s as can be seen 

clearly from (5) above. This means that we cannot use the familiar OLS procedure to estimate the 

parameters. But this problem is more apparent than real because equation (5) can be linearized, 

which can be shown as follows. 

If  𝑃𝑖, is the probability of household being food insecure, is given by (6), then (1 − 𝑃𝑖), the 

probability of household being food secure, can be expressed as: 

1 − 𝑃𝑖 =
1

1 + 𝑒𝑧𝑖
                                                                                          (7) 

Therefore, we can write 
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𝑃𝑖
1 − 𝑃𝑖

=
1 + 𝑒𝑧𝑖

1 + 𝑒−𝑧𝑖  
= 𝑒𝑧𝑖                                                                             (8) 

Equation (8) shows the odds ratio in favor of household being food insecure_ the ratio of the 

probability that a household is likely to be food insecure to the probability that it will be food 

secure. If we take the natural logarithm of equation (8), we obtain the following equation: 

ℒ𝑖 = ln (
𝑃𝑖

1 − 𝑃𝑖
) = 𝑧𝑖 = 𝛽1𝑥1 + 𝛽2𝑥2 +⋯+ 𝛽𝑛𝑥𝑛                                     (9) 

That is, 𝓛i, is the natural logarithm of the odds ratio, is not only linear in the explanatory 

variables, 𝑥𝑖’s, but also (from the estimation point of view) in the parameters. 𝓛 is called the logit, 

and hence the name logit is given for models like in equation (9) above. 

Now for estimation purpose, by introducing the disturbance term ɛ𝒊, the logit model can be written 

as follows: 

ℒ𝑖 = ln (
𝑃𝑖

1 − 𝑃𝑖
) = 𝛽0 + 𝛽1𝑥1 + 𝛽2𝑥2 +⋯+ 𝛽𝑖𝑥𝑖 + ɛ𝑖                            (10) 

It is easy to see that the log-odds ratio is:    𝐿𝑛 ℒ  = 𝑍𝑖 = 𝑥′𝛽. Accordingly, the coefficient β 

measures the change in log-odds ratio for a unit change in a covariate. By inspecting the sign of 

independent variable’s coefficient of estimate, the influence of that variable on the probability of 

a household being food insecure can be determined. However, the parameter estimates of the logit 

model provide only the direction of the effect of independent variables on the dependent variable. 

As such, these estimates represent neither the actual magnitude of change nor the probabilities. 

Differentiating equation (10) with respect to the covariates provides the marginal effects of the 

characteristics on the probabilities and specified as follows:  

             
𝜕𝑃𝑖

𝜕𝑥𝑖
= 𝑃𝑖(1 − 𝑃𝑖)𝛽                                                                                     (11) 

Therefore, equation (11) represents the marginal effects of the logit model. The estimation of 

binary choice models usually makes use of the method of maximum likelihood with the exception 

of LPM. Following this estimation procedure, the Likelihood Ratio (LR) test is employed to 

examine the overall significance of the parameter estimates. It is twice the difference in the log-

likelihoods:  
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  𝐿𝑅 =  2(𝐿𝑢𝑟 – 𝐿𝑟)                                                                                                  (12) 

Where Lur is the log-likelihood value for the unrestricted model and the Lr is the log-likelihood 

value for the restricted model. The goodness of fit of the model to data was also tested using the 

Pearson chi-square test. Before fitting the model, the presence of multicollinearity among the 

explanatory variables was checked using variance-inflating factor (VIF) for continuous variables 

and contingency coefficient (C) for discrete explanatory variables. Following Gujarati (2004), the 

mathematical form of VIF can be written as follows: 

                     𝑉𝐼𝐹(𝑥𝑖) =  
1

1−𝑅𝑖
2                                                                                           (14)   

Where, xi = the ith quantitative explanatory variable regressed on the other quantitative explanatory 

variables and Ri
2 = the coefficient of determination when the variable xi regressed on the remaining 

explanatory variables. The VIF value for variables that exceeds 10 was considered as a signal for 

the existence of strong multicollinearity between continuous explanatory variables. The same 

source points out that the contingency coefficients can be computed for each pair of qualitative 

variables using the following formula: 

           𝐶 =
𝝌𝟐

𝒏+𝝌𝟐
                                                                                          (15) 

Where, C= contingency coefficient, 𝜒2 = a chi-square random variable and n = total sample size. 

Contingency Coefficient value ranges between 0 and 1. As a rule of thumb, a variable with 

Contingency Coefficient below 0.75 shows weak association and a value above it indicates strong 

association among discrete variables. 

3.6  Definition of Variables and their Expected Signs 

Dependent Variable 

The dependent variable for the present study is the household food security status (HFS) which is 

proxied by food calorie consumption. It is a binary variable which was assigned value label ‘1’ for 

a household who was found food insecure, and ‘0’ otherwise. 
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Explanatory Variables: these are variables that are expected to, either positively or negatively, 

influence the household’s food security in the study area. The following are selected independent 

variables to be included in the model described above. 

Agroecology (AGROeco): this is a dummy variable such that value 0 was assigned for mid-

highland (woinadega), value label 1 was set for highland (dega), and value label 2 was allocated 

for lowland (kolla) each representing the agro-climatic zone respondent belongs to. It was 

hypothesized that households who lives in lowland (kolla) were more likely to be food insecure. 

Age of Household Head (HHHage): This is a continuous variable. Since household heads become 

more experienced with age and acquire more knowledge and physical assets, it may affect food 

security in a positive way. Some studies have found that the higher the age of the household head, 

the more stable the economy of the farm household. This is because older household heads have 

relatively more experience with their social and physical environment as well as with farming 

activities. A priori expectation was that age of the household head and the households’ food 

security status would be have a positive relationship. 

Sex of the Household Head (HHHsex): Based on different empirical findings, the researcher’s 

priori expectation is that female-headed households are likely to be more food insecure than male-

headed households. This is a dummy variable denoted by 1 for male headed households and 0 

otherwise. 

Education of Household Head (HHHeduc)13: It is a dummy variable. It takes the value 1 for the 

respondent found literate and 0 otherwise. For this study, the one who can read and write was taken 

as literate. The expectation was that there would be a likely positive relationship between literacy 

status of the household head and his subsequent food security status. 

Household Size (HHsize): household size is a continuous variable and refers to the total number 

of Household members who live in the same home during the survey period. Here the total number 

of a household is converted into the standard adult equivalent unit. Some studies see household 

size as being inversely related with food security by assuming larger households need more 

                                                           
13 Here the education level of the household head is conceptualized as whether he/she can read and/or write. The one 

who, at least, attended primary school is considered as literate and otherwise illiterate. 
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resources to fulfill their food needs, whereas other studies see a positive association in expectation 

that the larger households have a larger labor force that contributes to the family food production. 

In the present study, it is hypothesized that as size of the household increase, the probablity of 

bieng food insecure also increases.  

Dependency Ratio (DPNDCYratio): This is a continuous variable and can be obtained by dividing 

inactive labor force (<15 year and >64 years old) to the active labor force (between 15 and 65 

years) in a household. The expectation was that dependency ratio and food insecurity would have 

a likely positive relationship. 

Farm Land Size (FLsize): This is a continuous variable and refers to the total farmland owned by 

the household and measured in hectares. The smaller the farmland size owned by the household 

the smaller would be the level of production and the household is more likely to be food insecure. 

Livestock Ownership (TLU)14: It is a continuous variable and measured in Tropical Livestock 

Unit (TLU). A household’s level of farm resources (e.g., livestock) is expected to affect its ability 

to survive in period of sudden changes in production, prices, income or unforeseen events that 

create the need for additional expenditures. The priori expectation was that the smaller the size of 

livestock a household has, the more would be the probability of a household being food insecure. 

Off-farm Activities (OFFARM): This is a dummy variable for which value 1 is assigned for the 

respondent who gets off-farm income and 0 otherwise. Households who don’t participate in off 

farm income generating activities were expected to face food deficit if their farm income is found 

not sufficient enough to cover households’ food and non-food needs. 

Distance to the nearby local Market (DSTNC): This is a continuous variable and measured by 

the distance from a household’s residence to the nearest local market (walking distance in 

minutes). It is presumed that households who are closer to local markets are expected to have 

easier access to undertake transaction and hence less likely to be food insecure. 

                                                           
14 The total number of livestock ownership is measured by Tropical Livestock Unit (TLU). TLU is a ‘‘hypothetical’’ 

animal of 250 kg live weight. As such, it is an index number that aggregates the different types of livestock a household 

owned to a single number using a standard conversion factor (see appendix for detail). 
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Remittance (REMITT): Income from families working elsewhere is an important determining 

factor of rural households’ food security status. According to the previous knowledge of the 

researcher, substantial number of households in the study area have income from remittances. It is 

hypothesized that getting financial support from migrant family members living elsewhere is likely 

and positively be related to the food security status of the household. It is a dummy variable taking 

value 1 for a sample household who gets remittance income and 0 otherwise. 

Participation in social institution (SOCIALinst)፡ this is an aspect of social capital a household 

access by being a member of various community organizations like networks, social relations, and 

associations. It is a dummy variable which is proxied by ‘Equb’ and assigned value 1 for 

households who participates in ‘Equb’; and 0 otherwise. 

Access to Credit (CREDIT): this is a dummy variable which was assigned value label 1 for the 

respondents who are found to have access to credit and 0 otherwise. Access to credit is expected 

to have a positive influence as it enables farmers to solve short term liquidity constraints, in turn 

influencing food production. Credit can also be used as a consumption smoothing mechanism in 

the event of food shortage in the household. It is therefore hypothesized that households with credit 

access will have less chance of being food insecure than their counter parts. 

Access to Extension Service (EXTensn): this is also a dummy variable in that it has assigned the 

value label 1 for households who have access to adequate agricultural extension service and 0 

otherwise. It indicates the adequacy of training and advisory service provided by government’s 

development agents in the reference year.  Farmers well visited by these agents are likely to 

improve their knowledge in using and managing their inputs compared to those who don’t get the 

service and this can probably improve their productivity which can minimize the probability of 

being food insecure. On the basis of this analogy, it prior expectation was that getting adequate 

extension service and the subsequent household food security status would be inversely related. 

Productive Safety Nets Participation (PSNP): This is one of the government’s food security 

programs that targets on the most affected groups of the society. It is dummy variable which takes 

value 1 for the respondent who participates in safety net programs and 0 otherwise. It might have 

either positive or negative relationship with households’ food security status depending of the 

adequacy of the program. 
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Technology Adoption (TECHadopt): This is a dummy variable for which value label 1 is assigned 

for the respondents found to adopt technology like chemical fertilizers, pesticides, and improved 

seed varieties; and 0 otherwise. Here chemical fertilizer was taken as a proxy for technology 

adoption as the rest of technologies were insufficiently made available for farm households in the 

study area. The prior expectation is that households who adopt the existing technologies were 

expected to be food secure than those who didn’t adopt. 
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CHAPTER FOUR: DATA ANALYSIS AND INTERPRETATION 

4.1  The Food Security Status of Sample Households 

To determine the Household’s Food security Status (HFS), the Direct Calorie Intake (DCI) method 

was used for reasons discussed in the previous chapter. The food consumption data from different 

sources such as own production, purchases and transfers in form of aid and/or gift was collected 

from each of the 160 sample rural households in Kindo Didaye district for the reference period of 

one year covering March 2014 to February 2015.  

The data was collected on the quantity of dynamic baskets of food items consumed by the sample 

households using local units of measurement and then converted into the corresponding standard 

units, such as ‘kilogram’ for food items and ‘liter’ for drinks. The quantity of different basket of 

food items consumed by each household was then converted into the caloric equivalent using the 

food nutrition composition schedule. Finally, by comparing the amount of food consumed per 

adult equivalent per day with nationally set minimum calorie requirement, i.e. 2200 kilocalorie, 

each sample household’s food security status was determined. Those households consuming less 

than the minimum kcal requirement were defined as food insecure and otherwise food secure.  

The survey result showed that from 160 sample households, 113 (70.62 percent) households were 

food insecure and only 47 (29.38 percent) were found food secure. In this regard, the result has 

underlined the existence of a modest variation among selected sample kebeles vis-à-vis the 

proportion of food insecure and food secure households. Table 1 below and the visual pie chart 

that follows it demonstrates the distribution of sample households by their food security status and 

across sample kebeles selected based on the prevailing agro-ecological heterogeneity in the study 

area. 

Table 1: Distribution of sample households by Food Security Status 

Food security status        Frequency   Percent        Cumulative 

Food secure       47      29.38  29.38 

Food insecure    113      70.62  100.00   

Total     160      100.00 

 

Source: Field Survey, February 2015ity Status 
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Figure 3: Pie chart of Food Security Groups by Agro-ecological Zones 

Apart from considering the proportion of food security groups, comparison of their dietary energy 

intake is also an important part of the food security situation analysis. Accordingly, the mean 

calorie consumption for food insecure sample households is 1494.43 kcal and that of the food 

secure households is found to be 2468.44 kcal as depicted in Table 2 below.  

The minimum and maximum calorie consumed by per capita adult equivalent per day for food 

insecure households were 976.26 and 2194.03 kcals and that of food secure households were 

2202.94 and 3457.75 kcals, respectively. Subsequently, the standard deviation for food insecure 

and food secure households were found to be 294.92 kcal and 322.94 kcals, respectively. 

The t statistic of 18.4995 confirmed that there is statistically significant difference between food 

insecure and food secure households in terms of calorie consumption. Hence, we reject the null 

hypothesis at less than 5% significance level which states that, on average, there is no significant 

difference between the food secure and food insecure groups (hereafter food security groups) in 

calorie intake per day.  

 

39.13%

60.86%

32.88%

67.12%

21.88%

78.13%

29.38%

70.62%

mid_highland highland

lowland Total

food secure food insecure

Source: Field Survey Data, February 2015

Figure 5: Pie Chart of Food Security  Groups by Agro-ecological zonesFigure 4: 
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Table 2: Distribution of food security groups by per capita kilocalorie consumption per day 

        Group                                  Freq. Mean Min Max Std. Err Std. Dev. [95% Conf.  Interval] 

Food secure         47 2468.44 2,202.94    3457.75  47.10578 322.9409 2373.619       2563.257 

Food insecure 113 1494.425     976.26   2194.03  27.74339 294.9163                       1439.455       1549.395 

Combined 160 1780.541  976.26   2194.03  42.53632 538.0466 1696.532       1864.55 

      Difference  974.0125      870.0223       1078.003 

  Difference = mean (food secure) – mean (food insecure)                                  t = 18.4995 

  Ho: diff = 0                                                                                  degrees of freedom = 158 

       Ha: diff < 0                                      Ha: diff ≠ 0                                           Ha: diff > 0 

   Pr (T < t) = 1.0000                         Pr (|T| > |t|) = 0.0000                      Pr (T > t) = 0.0000 

 

Source: Field Survey, February 2015 

The  finding  also revealed  that  the  per  capita  dietary  energy  available  for  the  households  

varies  across agro-climatic  zones. The mean value shows that the households in mid-highland 

areas were found better side with the average daily per capita calorie supply of 2064.4035 kcal per 

capita AE per day. The higher amount of mean per capita kilocalorie for mid-highland agro-

climatic zone may be attributed to the fairly better rainfall distribution and the relative importance 

of this particular area in terms of several production seasons in a year. 

The average dietary energy available for highland and lowland is 1828.7523 kcal and 1623.5377 

kcal, respectively.  As such, the level of calorie available for households in mid-highland, highland, 

and lowland indicates that, on average, there is a deficit of 6.16, 16.87, and 26.2 percent, 

respectively, in order to fulfill the minimum recommended daily energy requirement for survival. 

With the highest percentage of calorie deficit in the reference year, households from lowland areas 

were found to be the most food insecure in the study area. This may be due to crop failures and 

the livestock diseases as reported by majority of sample households from that particular agro-

climatic zone during the survey period. 
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As stated by the focus group discussion, unlike other agro-climatic zones, the residents of highland 

reference kebele were the most affected groups due to heavy rainfall during mid-August which 

damaged crop fields and resulted in landslides and floods. This is said to have aggravated the food 

insecurity situation of the households in the area. In summary, there is statistically significant 

difference in calorie availability across the three agro climatic zones of the study area. With the F 

statistic (6.66), we reject the null hypothesis at less than 5% significance level. Table 3 presented 

below and the subsequent histogram pilot roughly illustrates the mean dietary energy availability 

and its variability among sample households by agro-ecological zones. 

Table 3: Summary of Variation in Dietary energy Available per AE per day by Agro-ecology 

 

 

Source: Field Survey, February 2015 

      Agroecology                                  Sum   Min  Max   Mean   Std. Dev. Freq. 

Mid-highland (w/dega)   47481.28 1372.77 3217.75  2064.4035   

  

566.6044 23 

Highland (dega) 133498.90  1104.78   3457.75  1828.7523          

  

546.54737                                  73 

Lowland (kolla) 103906.40  976.26  2844.35 1623.5377           

  

469.0196 64 

Total                                                     284887.56  1780.5472           538.04663                                160 

                                                
                                              Analysis of Variance (ANOVA) 

 

    Source                               SS                    df                   MS                     F                Prob > F 

Between groups             3600571.31                2           1800285.66             6.66              0.0017 

 Within groups             42429003.30            157           270248.428 

        Total                      46029574.60           159             289494.18 
 

 

Bartlett's test for equal variances:   chi2 (2) = 1.9442  Prob>chi2 = 0.378 
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Figure 6: Dietary Energy intake of Sample households by Agro-ecology4 
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4.2  Socio-demographic Characteristics of Sample Households 

The socio-demographic characteristics of households have an important implication for the 

household’s food consumption practice and thereby dietary energy availability. In this section a 

rough analysis have been made to examine the relationship between socio-demographic 

characteristics and the food security status of the household. Some of an important socio-

demographic characteristics such as age, sex, marital status, religion, and literacy status of the 

household head, family size, and dependency ratio are selected and their corresponding 

relationship with household food security status have been demonstrated.  

4.2.1 Age of the Household Head and Food Security Status 

There exists two competing arguments among scholars with regard to the relationship between age 

of the household head and the respective food security status. The first argument is that as the age 

of household head increases, he/she is likely to acquire more experience on the farming practice, 

adoption of improved varieties of seeds, forecasting the likely shocks and thereby choice of coping 

strategy, etc. Moreover, families with relatively old household head are expected to possess higher 

productive resources, say land. In this analogy, as the age of household head increases, the 

household is less likely to suffer from food insecurity. 

On the other hand, there are scholars who believes that there is a supposedly inverse relationship 

between the age of the household head and food security status of the households. Those who 

reiterates this argument believes that although the experience of household head over time is an 

important factor to accumulate wealth and hence improve food security status of the household; 

the fact that farm activities in small and traditional society demand more of physical labor than 

human capital along with the natural limit to the age of an individual portrays the allegedly inverse 

relationship between age of the household head and food security status.  

However, the survey result of the present study has shown that, on average, age of the household 

head is positively related household’s food security status and this is consistent with the first line 

of argument. As table 4 below presents, the mean age of the household heads in the overall sample 

is 48 with standard deviation of 11.46611. The mean age of food insecure sample households is 

nearly 47 years and that of the food secure households is 51 years, having the corresponding 

standard deviation of 11.56891 and 10.73182.  The mean age difference between these two groups 
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is statistically significant at 5% level of significance having the t statistic of 2.1904. This means 

that as the age of household head increases, the probability of the household being food insecure 

decreases; and this has confirmed the prior expectation of the researcher.  

Table 4: Age of Household Head and Food Security Status of the Household 

     Group                     Obs          Mean           Std. Err.       Std. Dev.        [95% Conf. Interval] 

Food secure                 47     51.04255     1.565398       10.73182           47.89157        54.19353 

Food insecure             113     46.73451     1.088311       11.56891           44.57816        48.89086 

Combined           160           48            0.9064757     11.46611           46.20971        49.79029 

            Difference                       4.30804       1.96681                                   0.4234093       8.192671 

Difference = mean (food secure) – mean (food insecure)                                             t =   2.1904 

Ho: diff = 0                                                                                          degrees of freedom =    158 

    Ha: diff < 0                                              Ha: diff ≠ 0                                      Ha: diff > 0 

 Pr (T < t) = 0.9850                              Pr (|T| > |t|) = 0.0300                         Pr (T > t) = 0.0150 

 

Source: Field Survey, February 2015  

However, with the prevalence of continued youth migration from the study area the above 

quantitative result that shows the negative relationship between the age of household head and 

food insecurity must be understood with caution as the age of household head further increases.  

One of the key informants from highland agro-climatic zone during survey period stated his fear 

about the future of family food supply with respect to the age of household head in his own words: 

“In our locality, it is common to see aging farmers. Majority of household heads are 

approaching to their elderly age. Their productivity is slightly shrinking and production is 

decreasing year by year. My expectation for the future is that youths will no longer keen to 

be a farmer. They migrates to the nearby towns in search for jobs to fulfill their basic 

needs. You can ask the child labor involved in petty trade or other similar activities in the 

town where you are living about her/his birth place. Surely you will get 4 in 10 who were 



51 
 

from our locality. School droplet is common and the youths’ destiny seems migration. ‘Who 

is in a position to produce for the household in the future’ is the question that usually 

revolves around my mind. It is pity not telling you about the situation fully. . .” 

4.2.2 Sex of Household head and Food Security Status 

Gender composition correlates with household’s food security in many circumstances. It is 

generally believed that male has better physical strength and capacity. Females, on the other hand, 

have long been attached to home management and their contribution to the household welfare was 

neglected until recent times. It is in this analogy that many researchers argues male headed 

households are likely to be food secure than female headed households. For the purpose of present 

study, it was hypothesized that male headed households are more likely to be food secure than 

their female headed counterparts. 

As depicted in table 5 below, the corresponding female and male headed households in the overall 

sample households are 16.87 and 83.13 percent. About 5(10.64%) and 42(89.36%) of female and 

male headed households are food secure, respectively. In contrast, the prevalence of food 

insecurity between female- and male-headed households stands at 19.47 and 67.11 percent, 

respectively. However, the result of chi-square test revealed that there is statistically insignificant 

difference in the prevalence of food insecurity between male-headed and female-headed 

households even at a higher level of significance. This implies that the probability of being food 

insecure didn’t affected by being head by either of the two sex groups. This finding is against the 

prior expectation and it might be due to the fact that disproportionate female headed households 

were selected during the survey.  

Table 5: Distribution of Sex of Household head and Food Security Status 

Group      Food secure        Food insecure      Total  

 Freq. Percent Freq. Percent Freq. Percent Chi^2 

Female     5   10.64         22 19.47 27 16.87 1.8453 

Male     42 89.36          91         80.53 133 83.13 

Total     47 100.00        113 100.00 160 100.00 Pr = 0.174 

Source: Survey Data, February 2015 

2015 
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4.2.3 Religion of the Household Head and Food Security Status 

Table 6 presents the relationship between household’s food security status and religion. The survey 

result indicated that majority of the sample households were found protestant followers owing to 

67.50 percent followed by orthodox Christianity with 21.88 percent and finally apostolic followers 

accounted for only 10.62 percent. Though the survey result shown the existence of substantial 

difference regarding the number of followers of competing religions, the Pearson’s chi square test 

statistic value of chi2(2) = 0.2986 with Pr = 0.861 confirmed the existence of statistically 

insignificant difference between food secure and insecure households in relation to the religion 

they follow. 

Table 6: The distribution of sample Households by Religion and Food security Status 

Religion Food secure     Food Insecure   Total 

Freq. Percent Freq.   Percent Freq. Percent 

Protestant 33 30.56 75 69.44 108 67.50 

Orthodox 9 25.71 26 74.29 35 21.88 

Apostolic 5 29.41 12 70.59 17 10.62 

Total 47 29.38 113 70.62 160 100.00 

Pearson chi2(2) =   0.2986      Pr = 0.861 

 

Source: Field survey, February 2015 

4.2.4 Marital Status of the Household Head and Food Security Status 

Table 7 below presents the relation between marital status and household’s food security status. 

With regard to the marital status, 88.75 percent of the household heads were found married. 

Divorced household heads and widowed occupy a little share of the sample households owing only 

to 3.13% and 8.12% percent, respectively. The marital status between two food security groups is 

statistically significant at the 5% level of probability. Hence, with Pearson chi2 (2) = 6.2429 and 

Pr = 0.044, we can reject the null hypothesis at 5% significance level. This means that getting 

married is inversely related to food insecurity. In other words, married man and /or woman is less 

likely to be food insecure compared to his/her counter parts. 
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Table 7: The distribution of sample Households by Marital status and Food security Status 

Religion Food secure     Food Insecure  Total 

Freq. Percent Freq. Percent Freq. Percent 

Married 46 32.39 96 67.61 142 88.75 

Widowed - - 13 100.00 13 8.12 

Divorced 1 20.00 4 80.00 5 3.13 

              Total 47 29.38 113 70.32 160 100.00 

Pearson chi2 (2) =   6.2429   Pr = 0.044 

Source: Field survey, February 2015 

 

4.2.5 Education level of the Household Head and Food security status 

Literacy level of the household head is also an important variable mostly presumed to have an 

impact on food security status of the household. Thus, the prior expectation was that educational 

background of household head has a likely positive impact on the household food security status. 

The expectation was based on the assumption that literate household heads are more likely to 

accept changes like adoption of improved seed varieties, new way of farming system, pesticides 

application, and other livelihood diversification schemes arranged by the government. 

As presented in Table 8 below, the survey result has found that 58.13 percent of the overall sample 

household heads comprises illiterate i.e. they do not read and write and 41.87 percent of the 

household heads have attended at least primary school regardless of the years of schooling and 

hence considered as literate. With the Pearson chi^2 statistic of 4.9418, the survey result has 

confirmed the prior expectation and found that there is statistically significant difference between 

food security groups with respect to educational status of the household head. This implies that 

more educated households tends to be food secured as compared to their counterpart less educated 

households in the study area. 

4.2.6 Family Size and Food Security Status of Households 

Family size is another important demographic variable with an important implications to 

household food security. It was hypothesized that family size have an impact on household food 
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security status in such a way that large families are more likely to be food insecure than families 

with relatively smaller size. 

Table 8: Educational Status of the Household Head and Food Security Status 

HH EDUCATION              FOOD SECURE              FOOD INSECURE                 TOTAL                       CH^2 

                          FREQ.    PERCENT           FREQ.       PERCENT         FREQ.      PERCENT        

ILLITERATE      21  44.68                 72                    63.72                93             58.13 

LITERATE          26           55.32                   41                   36.28                 67            41.87 

     TOTAL          47           100.00                113                   100.00               160         100.00           4.9418** 

Note: ** significant at 5% level of significance 

Source: Field Survey, February 2015 

As depicted in Table 9 below, the mean Adult Equivalent (AE hereafter) family size for all sample 

households is found to be 5.326 with standard deviation of 1.558204. The mean AE family size 

for food insecure sample households is 5.809 and that of food secure households is 4.164. This 

difference in average family size between food security groups is also statistically significant at 

1% level of significance. This result is consistent with the prior expectation. However, the 

researcher recognizes that the average family size would have been significantly large within each 

group if the migrant family members were considered. Therefore, the family size as depicted in 

the following table must be used with caution. 

Table 9: The distribution of family size (in AE) by Food security status 

Group                              Mean              Std. Err.                Std. Dev.             [95% Conf. Interval] 

Food secure          4.164 .1086285 .7447196  3.945385      4.3827  

Food insecure       5.809 .1462551 1.554713  5.519241      6.098812 

Combined              5.326 .1231869 1.558204  5.082519      5.569106 

Difference -1.645  -2.114387    -1.175581 
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Difference = mean (food secure) – mean (food insecure)                                         t = -6.9215 

Ho: diff = 0                                                                                         degrees of freedom = 158 

    Ha: diff < 0                            Ha: diff ≠ 0                                      Ha: diff > 0 

 Pr (T < t) = 0.0000                         Pr (|T| > |t|) = 0.0000                            Pr (T > t) = 1.0000 
 

Source: Field survey, February 2015 

 

4.2.7 Age Dependency Ratio and Household’s Food Security Status 

Another important demographic variable under the present study is dependency ratio. It is the ratio 

of economically inactive population group to the total population and is highly contested topic in 

demography. Dependent age groups of the population consists of the youth (0-14 years) and the 

old-age (65 years and above). The finding of present study revealed that the average dependency 

ratio for all households in the sample is about 1.12 which means that on average 100 economically 

active people support themselves and another 112 economically inactive peoples. As table 10 

below depicts, with the |t| statistic of 12.6088, the survey result has shown that there is statistically 

significant difference between food security groups with respect to the average number of 

dependents in the household. Hence, the prior expectation that household’s food security status is 

more likely to be worsen with relatively higher number of dependents is confirmed herein. 

Table 10: Distribution of Food Security Groups by Age Dependency Ratio 

Group                Obs     Mean         Std. Err.          Std. Dev.            [95% Conf. Interval] 

Food secure        47    .4769149      0.0280088        0.1920189           0.420536      0.5332938 

Food insecure   113    1.414425      0.0464432        0.4936977           1.322404      1.506446 

Combined         160    1.139031      0.0478177        0.6048518           1.044591      1.233471 

    Difference               -0.9375099   0.0743537                                 - 1.084365     -0.7906546 

Difference = mean (food secure) – mean (food insecure)                      t = -12.6088 

Ho: diff = 0                                                                             degrees of freedom = 158 

    Ha: diff < 0                          Ha: diff ≠ 0                                           Ha: diff > 0 

 Pr (T < t) = 0.0000              Pr (|T| > |t|) = 0.0000                                  Pr (T > t) = 1.0000 
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Source: Field survey, February 2015 

However, the analysis of variance, with F-statistic = 1.93 and Pr > F = 0.1486, shown that 

there is statistically insignificant variation in dependency ratio across sample agro-climatic 

zones with highland, mid-highland, and lowland accounted, on average, for 1.047, 1.055, 

and 1.274, respectively. Thus, the null hypothesis which says that there is significant 

variation in dependency ratio across the three agro-ecological zones cannot be rejected even 

at a higher level of significance level.  

Table 11: Summary of variation in Dependency Ratio across sample Agro-ecological zones 

    Agro-ecology Mean Std. Dev. Freq. 

Mid-highland               1.055 .67889784 23 

Highland     1.0472603 .59097203 73 

Lowland     1.2739063 .57655688 64 

      Total  1.1390313 .60485184 160 

                                           

                                          Analysis of Variance 

    Source                     SS            df     MS                F                 Prob > F 

Between groups       1.94144933        2    .970724663          2.71      0.0696 

 Within groups       56.2280254 157    .358140289 

                Total           58.1694747     159    .365845753 

Bartlett's test for equal variances:  chi2 (2) =   0.9452   Prob>chi2 = 0.623 

Source: Field survey, February 2015 

4.3 Socioeconomic Variables and Household’s Food security Status 

4.3.1 The size of cultivable Land and Household’s Food security Status 

Land is considered as a vital asset in subsistence agriculture. The livelihood of the majority of rural 

households by and large depends on access to land resources. As such, households with relatively 

larger cultivable land are expected more likely to ensure food security and the reverse is true for 
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food insecure households. The present study has found that there is difference in average cultivable 

land size between food security groups. The land holding ranges from zero implying no access at 

all to relatively better ownership status up to 2 hectares per household. Relative to the food insecure 

groups, the food secure households have higher landholding, on average, with modest variability. 

As portrayed in table 12 below, the average total cultivated land owned by the surveyed households 

is 0.38 hectare. 

The mean total cultivable land size available for food secure households is found to be 0.87 hectare 

while food insecure households enjoyed 0.175 hectare on average. Results of the test statistic with 

t value equals 16.8766 suggests that there is significant difference between the food secure and 

insecure groups regarding the size of total cultivable land owned. Accordingly, the prior 

expectation is confirmed herein and households with relatively larger farm size were found to be 

relatively food secured than those with smaller and/ or no farm land. 

Table 12: Distribution of Food Security Groups by Cultivable Land holding 

   Group                     Obs         Mean          Std. Err.       Std. Dev.      [95% Conf. Interval] 

Food secure             47         .8733511        .0570139     .3908673       .7585881     .988114 

Food insecure        113         .1749403        .0124257     .1320869       .1503204    .1995602 

Combined              160         .3800984        .0314564     .3978952       .3179722    .4422247 

      Difference                       .6984108        .0413833                           .6166749    .7801466 

Difference = mean (food secure) – mean (food insecure)                                    t = 16.8766 

Ho: diff = 0                                                                      degrees of freedom = 158 

    Ha: diff < 0                   Ha: diff ≠ 0                            Ha: diff > 0 

 Pr (T < t) = 1.0000            Pr (|T| > |t|) = 0.0000               Pr (T > t) = 0.0000 

Source: Field Survey, February 2015 

Furthermore, the analysis of variance revealed that there is statistically significant variation in the 

size of land owned among food insecure groups from sample agro-ecological zones. This is 

confirmed by an F statistic value of 6.95 with prob>F=0.0014. However, there is no significant 

variation within food secure groups from sample agro-ecological zones. 
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In addition, the cultivable land size available to households across agro-ecological zones doesn’t 

vary and found statistically insignificant with F statistic of 1.93 and prob>F equals 0.1486. Table 

13 and 14 along with the subsequent graphic pilot presents a rough summary of variation in farm 

land ownership between the food security groups and across different agro-ecological zones. 

Table 13: Variation in land holding by Food security status across Agro-climatic zones 

Source: Field Survey, February 2015 

Table 14: Summary of Cultivable Farm Land size Available across Agro-ecological zones 

Food secure  Food insecure 

Group                 Mean          Std. Dev.        Freq.  Group                 Mean             Std. Dev.             Freq. 

Mid-highland    .95666667      .40100654          9  Mid-highland   .24053572       .17812102             14 

Highland             .7609375       .33442261        24  Highland          .12627551        .09078816             49 

Lowland                  1.0125       .44134301        14  Lowland               .204265        .13752069             50 

Total                .87335106          .3908673     47  Total                  .17494027       .13208686           113 

F-statistic=2.19     Prob > F = 0.1237   F-statistic= 6.95      Prob > F 0.0014 

Agro-ecology             Mean  Std. Dev.            Freq. 

Mid-highland       .52076087     .45268858            23 

Highland                     .33493151     .36241474                         73 

Lowland      .38106641     .41025982            64 

      Total      .38009844     .39789525            160 

                                           Analysis of Variance 

    Source                SS           df          MS                        F                Prob > F 

Between groups       .604059902         2      .302029951          1.93              0.1486 

 Within groups       24.5689197 157      .156489934 

    Total             25.1729796     159      .158320626 

Bartlett's test for equal variances:     chi2 (2) =   2.0673          Prob>chi2 = 0.356 

Source: Field Survey, February 2015 
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4.3.2 Livestock Ownership and Food Security Status of Households 

Table 15 below explains the average total livestock holding measured in Tropical Livestock Unit 

(TLU). The mean livestock holding of the surveyed households is 3.49 TLU with minimum of no 

livestock holding and maximum of 9.77 TLU. About 6 (3.75%) of the respondents do not own 

livestock. The mean total livestock owned by food secured households is 5.21 TLU whereas the 

average livestock holding for food insecure households is found to be 2.73 TLU. 

The test statistic value of t which equals to 14.3105 confirmed that there is significant  difference  

in  terms  of livestock  holding  between  the  two  food security groups. This is to mean that food 

secure households possess more livestock than food insecure households in the study area. The 

result confirmed the prior expectation of the researcher. Thus, the null hypothesis can be rejected 

at 1% level of significance.  

Table 15: Distribution of Livestock ownership between Food security groups 

 

Difference = mean (food secure) – mean (food insecure)    t = 14.3105 

Ho: diff = 0                                                           degree of freedom = 158 

     Ha: diff < 0              Ha: diff ≠0        Ha: diff > 0 

Pr (T < t) = 1.0000                  Pr (|T| > |t|) = 0.0000   Pr (T > t) = 0.0000 

Source: Field Survey, February 2015 

Group       Min Max Freq.    Mean     Std. Err.    Std. Dev. [95% Conf. Interval] 

Food secure        3.41 9.77 47      5.21383     .2125423  1.457117 4.786004    5.641655 

Food insecure       0 3.9 113     2.727965     .0691909      .735509 2.590872    2.865057 

Combined   160    3.458187     .1195144     1.511751 3.222147    3.694228 

     Difference         2.485865      2.142773    2.828957 
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4.3.3 Remittance and Food Security Status of Households 

The fundamental issue concerning remittance in the context of rural households is that there is at 

least one family member departed the household and living elsewhere in the city and town. An 

amount of money sent to parents from their daughters and/or sons living elsewhere in city and 

town is what is usually termed as remittance. In most cases, those who sends a certain amount of 

money to their parents are migrant youths living elsewhere in the city and/or town and engaged in 

informal sectors. Thus remittance has an important implication in determining the household’s 

food security status as it is one the major source of supplementing farm households’ livelihood.  

The survey result indicated that most of the parents who got migrant sons and/or daughters living 

elsewhere are get support from their children. Out of 160 households surveyed, 86(53.75 percent) 

respondents were reported that they get substantial financial support and in kind assistance from 

their children living elsewhere. Of the total sample households who received remittance, 55(48.67 

percent) and 58(51.33 percent) belongs to food insecure and food secure groups, respectively.  

Table 16 presented below shows existence of statistically significant variation between food secure 

and food insecure households and indicated that there is inverse relationship between remittance 

and food insecurity. In other words, it is to mean that remittance is positively related with food 

security. The chi^2 statistic of 3.9893 has verified the statistically significant difference between 

the food security groups with respect to getting remittance. Thus, we reject the null hypothesis t 

5% level of significance. 

Table 16: Income from Remittance and Food security status of households 

                          

                            Food secure                      Food insecure                        Total 

 

Pearson  

chi^2 
Remittance         Freq.        Percent                  Freq.        Percent                    Freq.       Percent  

     No                    16             34.04                      58            51.33                     74          46.25 3.9893**        

     Yes                   31             65.96                      55            48.67                     86          53.75  

           Total           47            100.00                    113          100.00                   160       100.00  

Note: **significant at 5% level of significance 

 

Source: Field Survey, February 2015 
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4.3.4 Opportunity to Off-farm activities and Food Security Status 

Access to a non-farm source of income is another key variable with massive implications to 

household food security. Off-farm income generating activities support farm households to 

diversify their income sources and thereby reduce risk of vulnerability to food insecurity. This is 

even becoming nearly a sole livelihood strategy for those households who lack access to farm land 

resource. The survey result has shown that 34.51 percent of the sample households are engaged in 

off-farm income generating activities. The rest 65.49 percent of sample households weren’t 

engaged in off-farm income generating activities.  

According to focus group discussion held with community leaders and selected health center 

employees in highland agro-ecological zone representative kebele, among other things the most 

severe factor that makes things difficult for the community in that particular area is lack of road 

infrastructure which is believed to have contributed a lot in worsening households’ food security 

situation.  

Lack of road infrastructure coupled with absence of any public transportation service have said to 

aggravate the extent of food insecurity in this particular area. The impact here is through 

minimizing the households likelihood of participating in markets located elsewhere and thereby 

lessen the chance of engaging in off-farm income generating activities. Participants in off-farm 

activities here are those households who own mule and/or donkey to transport goods to the market 

which is obtained either from own production or purchased from elsewhere in order to resale in 

the nearby markets.  

On the basis of this finding, an attempt was made to see if there is any significant difference among 

sample households who participate in off-farm activities and who do not. The result has showed 

that the per capita kilocalorie of farm households engaged in off-farm activities is higher than that 

of the households who do not.  

As table 17 below presents, the Chi square test confirmed the presence of statistically significant 

difference between the food security groups with chi^2 statistic of 33.9912, which is significant at 

1% significance level. 
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Table 17: Engagement in off-farm activities and household food security status 

      Food secure vs. Food insecure  

Off-farm activity       Food secure    Food insecure          Total          Chi^2 

             Freq.  Percent  Freq.    Percent         Freq.     Percent 

No                          7        14.89    74 65.49   81  50.63 

Yes            40          85.11    39 34.51   79  49.37 

     Total           47           100.00   113 100.00  160  100.00         33.9912*** 

 

Note: *** significant at 1% significance level 

Source: Field Survey, February 2015 

4.3.5 Distance to the local Market and Food Security Status 

Although globalization has made doors open to trade across the globe, developing countries were 

not much benefited from its outcome due to limited infrastructure. Hence, attention is now towards 

the development of local markets at the average location which is critical in determining the 

household’s food security status. The underdeveloped market system coupled with the limited 

access to transport infrastructure in developing countries have necessitated the alternative 

development of local markets. 

 

Thus, distance to the nearby local market is believed to determine food security status of 

households in the study area. The survey result has indicated that the average time required to 

participate in the nearest local market for an entire sample households is estimated to be 38.3125 

minutes; 31.29787 minutes for food secure groups and 41.23009 minutes for food insecure groups. 

Hence, there is statistically significant difference between the food secure and insecure groups in 

terms of average time required participate in the nearby local market. 

 

With the t statistic of 3.7367, survey result concluded that the food secure households traveled 

much distance to reach the nearest market center than the food secure households, in statistical 

talking. Accordingly, the null hypothesis was rejected at 1 % level of significance. 
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Table 18: Distance to the nearby local Market and Food Security Status 

   Group     Obs           Mean                Std. Err.            Std. Dev.         [95% Conf. Interval] 

Food secure           47       31.29787     1.506973     10.33128     28.26449    34.33125 

Food insecure       113       41.23009     1.593683     16.94108     38.07241    44.38777 

Combined           160         38.3125     1.259061       15.926  35.82586    40.79914 

    Difference                     -9.932216        2.65803                          -15.18207   -4.682361 

Difference= mean (food secure) – mean (food insecure)                                    t = -3.7367 

Ho: diff = 0                                                     degrees of freedom =   158 

        Ha: diff < 0                     Ha: diff≠ 0                         Ha: diff > 0 

 Pr (T < t) = 0.0001          Pr (|T| > |t|) = 0.0003***                                          Pr (T > t) = 0.9999 

Note: *** significant at 1% significance level 

Source: Field Survey, February 2015 

4.3.6 Participation in Community Institutions and Food Security Status 

Membership in community based organizations is an important aspect of social capital of a 

household. The concept of social capital has become one of the most popular exports from 

sociological theory into everyday language. Putnam (2000) as cited in Lenis (2011) defined social 

capital as a set of horizontal associations between people, which foster cooperation. Like other 

forms of capital, social capital can be understood as an asset. In times of financial hardship, food 

shortages, or severe illnesses, it is the social capital that families have access to make a big 

difference in their abilities to overcome these adverse events.  

For the purpose of the present study, a rough investigation has been made to detect the likely 

relationship between household’s membership in community institutions, for instance Equb, Edir, 

and Mahber and their subsequent food security status. Accordingly, only Equb was taken as proxy 

for social capital and the survey result presented in table 19 below revealed that there is no 

statistically significant difference in the food security status of the households regarding their 

membership status. To answer the question ‘why this is so?’ requires independent study and the 

issue is closed herein after. 
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Table 19: Participation in community institutions and Food Security Status of Households 

 

Source: Field Survey, February 2015 

 

4.4 Government policy Related Variables and Household’s Food 

Security Status 

4.4.1 Access to Credit and Household’s Food Security Status 

Credit access is one of the policy determinants which is believed to improve food security status 

of rural households. Credit is perhaps an integral policy tool for consumption smoothing during 

food shortage. Households need to purchase agricultural inputs such as chemical fertilizers, 

improved seeds, to buy livestock, and to engage in off-farm income generating activities etc. Hence 

it was hypothesized that households that take credit from any adequate sources can generally 

diversify livelihood strategies and would be more likely to be food secure than those which do not 

have such an access.  

The  result  of  study, as presented in table 20 below, shown that 34.37 percent  of  households  

have  access  to credit  services  either from  formal  government financial institutions or private  

money  lenders. About 65.63 percent of the sample households don’t have access to credit services. 

Furthermore, the chi-square test statistic of 10.4449 has confirmed the prior expectation and hence 

proved that there is statistically significant association between access to credit and households’ 

food security status. 

 

      Food secure vs. Food insecure  

Equb membership        Food secure    Food insecure       Total          Chi^2 

             Freq.  Percent  Freq.    Percent         Freq.     Percent 

No                        27            57.45    71   62.83   98  61.25 

Yes            20        42.55    42   37.17   62 38.75 

     Total           47           100.00   113   100.00  160  100.00         0.4056    
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Table 20: Access to Credit Facilities and Food Security Status of Households   

Note: *** significant at 1% significance level 

Source: Field Survey, February 2015 

 

4.4.2 Participation in product Safety Net Program and Food Security Status 

Safety nets are a type of social transfers that mostly incorporate cash or in kind payments to the 

poorest section of a population either through free transfer without any subsequent commitment 

attached to it or by contributing in public works. This program is currently is the largest social 

protection program operating in Sub-Saharan Africa, except South Africa (Habtamu, 2011 as cited 

in Fitsum, 2013). The Safety net program in Ethiopia is termed as the Productive Safety Net 

Program (PSNP). The PSNP is one of the various components of food security program in 

Ethiopia. The distinguishing feature of this program is such that it successively focuses on the 

same household over several years, operates until graduation of its clients, and eventually reaches 

the phased out stage.  

The program has essentially three objectives. The first being protection against hunger in 

chronically food insecure small rural households. This involves  closing  the  gap  between the  

supply  and  demand  of  food through raising  productivity  and transferring  cash  or  food  to  

buy  food  during  the hunger seasons. The second is protecting households from using damaging 

type of coping strategies like selling productive assets or exchanging assets for food that could 

cause exposure to future hardship. The third one is promotion of sustainable livelihood building 

assets at community level by  choosing public  work  activities  that  have  the  potential  of  creating  

development  oriented infrastructures. 

      Food secure vs. Food insecure  

Access to Credit           Food secure     Food insecure              Total                    Chi^2 

             Freq.  Percent  Freq.    Percent         Freq.     Percent 

No                         22        46.81    83 73.45  105  65.63 

Yes            25         53.19    30 26.55    55 34.37 

     Total           47           100.00   113 100.00  160  100.00         10.4449*** 
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Accordingly, the present study has tried to see the likely differences in food security status among 

the PSNP participant and non-participant sample households. The survey result, as presented in 

table 21 below, revealed that 44(27.5 percent) of sample households were found participants and 

116(72.5 percent) were found to be non-participants of the program. The likely difference among 

food security groups was checked and then the result was verified using the Pearson’s chi^2 test.  

Unfortunately, the test statistic showed the statistically insignificant difference between the two 

food security groups regarding participation in PSNP. Thus, with the chi^2 statistic of 0.5599, we 

fail to reject the null hypothesis even at a higher level of significance. The possible reason for lack 

of statistically significance between food security groups might be attributed to the inadequacy of 

payments made for safety net program participant sample households. 

The focus group discussions also verified the above fact by declaring the amount of money paid 

to participant household is very less_ just around birr 160 per month such that the program 

participant is obliged to spend much of his time working on public work activities attached to 

his/her membership.    

Table 21: Participation in product Safety net Program and Food Security Status 

 

Source: Field Survey, February 2015 

4.4.3 Extension Service and Household’s Food Security Status 

Agricultural extension service is believed to contribute a lot by rising production and productive 

capacity of the farm households.  Like other public policy related variables, adequacy of extension 

service has an important implication for addressing food security situation in a particular area. For 

the present study, sample households from the district were asked to categorize the adequacy of 

      Food secure vs. Food insecure  

Safety net part.      Food secure    Food insecure       Total          Chi^2 

             Freq.  Percent  Freq.    Percent         Freq.     Percent 

No                         36        76.60    80   70.80  116  72.50 

Yes            11        23.40    33   29.20    44 27.50 

     Total           47           100.00   113   100.00  160  100.00         0.5599 
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the extension service. The survey result is presented in table 22 below and it was found that 

households who gets any form of extension services accounted for 136(85 percent) and those who 

don’t obtain any service comprised 24(15 percent). On account of this, the likely difference 

between food security groups in terms of extension service adequacy was checked out and the 

result has indicated that there is statistically insignificant difference between food secure and 

insecure households.  

It can be concluded that the extension service in the study area so far did not produce significant 

result in terms of reducing the prevalence of food insecurity. The chi^2 statistic of 2.1980 

confirmed this truth and hence we conclude that the null hypothesis cannot be rejected even at a 

higher level of significance.  

Table 22: Adequacy of Extension Service and Food Security Status of Households 

 

Source: Field Survey, February 2015 

4.4.4 Agricultural Technology Adoption and Household’s Food Security Status 

Agricultural technology availability and adoption is another critical policy determinant of 

household food security. The government’s agricultural input supply policy effectiveness is 

usually evaluated through the supply adequacy of agricultural technologies and provision of 

training thereby increasing households’ productive capacity. Thus, the expected outcome is 

improved standard of living, lessening vulnerability to shocks and, hence improved food security 

status of the household. As such, improved seed varieties, chemical fertilizers, and pesticides are 

the most contested elements of agricultural policy analysis in literatures.  

However, the present study has only tried to assess the existing situation at a glance as the detailed 

analysis of the effectiveness of agricultural technology supply policy, households’ adoption 

condition and its impact on households’ food security by itself requires an independent research. 

      Food secure vs. Food insecure  

Extension service        Food secure    Food insecure       Total          Chi^2 

             Freq.  Percent  Freq.    Percent         Freq.     Percent 

No                         4          8.51    20   17.69    24  15.00 

Yes            43        91.49    93   82.31  136 85.00 

     Total           47           100.00   113   100.00  160  100.00         2.1980    
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Accordingly a rough analysis have been made and the survey result revealed that the per capita 

kilocalorie available for households do not significantly vary between those who adopts 

technology and who don’t adopt it (see table 23 below). As such, the chi^2 statistic of 2.5136 

confirmed its failure in justifying the statistical significance. The statistically insignificant 

difference between users and non-users of such technologies in terms of food security might be 

due to the fact that almost all households (89.3 percent in this case) were obliged to receive 

chemical fertilizer provided by the government on credit basis, on one hand, and only few of the 

sample households have used high yielding varieties, mainly due to supply shortage on part of the 

government as stated by the respondents. The same also holds true for pesticides and hence didn’t 

included in an empirical analysis.  

One of the key informants from mid-highland agro-ecological zone representative Kebele have 

explained the fertilizer utilization situation in his own words: 

“...You are asking me questions of no relevance. Do I have had any option rather than 

accepting the chemical fertilizer that has been provided by the government? No, no option 

at all. Officials usually enforces us to receive the fertilizer on credit basis and after a while 

they asks us to pay the credit. If you refuse to accept it, you are in trouble because a bag 

of fertilizer already has been registered by your name prior to distribution. If you receive 

it and apply to your farm, you are taking risk of loss because floods as usual comes and 

degrades your farm along with already applied fertilizer. So, why should I apply it? I 

choose cashing in on fertilizer for lower price and paying back the government debt adding 

a certain amount of money from my pocket....”  

Table 23: Fertilizer Utilization and Food Security Status of Households   

 
 

Source: Field Survey, February 2015 

      Food secure vs. Food insecure  

Fertilizer usage                     Food secure    Food insecure     Total                     Chi^2 

                    Freq.  Percent  Freq.    Percent         Freq.     Percent 

No                                    5              10.64    24   21.24   29    18.12 

Yes                       42        89.36    89   78.76      131    81.88 

     Total                      47             100.00   113   100.00     160   100.00          2.5136 
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4.5 Assessing the Extent of Food Insecurity 

So far, we have been discussing the relationship between demographic, socio-economic and policy 

factors and household’s food security status using some important techniques of descriptive 

analysis. This section tries to examine the extent of food insecurity among food insecure sample 

households using an adapted version of the Foster-Greer-Thorbecke (FGT) class of poverty 

measures.  

Originally the FGT class of poverty measures were designed to compute depth of poverty. In 

chapter 3, we have seen the mechanics involved in computation of adapted FGT class of food 

poverty indices whose formula was originally given by:  

Pα =
1

N
∑[

(Z − Yi)

Yi
]

α

                                                     

q

i=1

 

Where: N = the number of sample households; Yi= is the measure of per adult equivalent food 

calorie intake of the ith household; Z = the cut off between food secure and insecure (expressed 

here in terms of caloric requirements); α=0→ P0 gives the head count ratio or the percentage of 

people below the poverty line; α=1→ P1 gives the depth of poverty or the short fall from the 

poverty line; α=2→P2 gives the squared depth of poverty which gives greater weight for the more 

destitute. 

The FGT class of poverty measures is adapted herein to measure the extent of food insecurity 

without altering its original format. It has been modified simply by substituting the poverty line 

(Z) by the minimum amount of kilocalorie necessary for an individual to lead healthy and active 

life per day i.e. 2200 kcal in the case of Ethiopia. What was modified is only the representation of 

variables included in the original FGT formula. The caution for readers regarding the computation 

of head count ratio, food insecurity gap, and the squared food insecurity gap using the adapted 

FGT class of food insecurity measures is that only those households who are established food 

insecure are included in the analysis.  

The finding of the present study, using adapted FGT class of food insecurity measure as an 

analytical tool, revealed that the head count ratio, the food insecurity gap (short-fall), and the 

squared food insecurity gap (severity of food insecurity) were estimated to be 70.62 percent, 37 
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percent, and 25.6 percent, respectively in the study area. This implies 70.62 percent of the sample 

households cannot meet the minimum energy requirement recommended for healthy and active 

life.  The FGT1 or P1
 index shows the gap (depth) of food insecurity or the average short fall of 

food energy from the minimum amount of deity energy required for food insecure households. In 

other words, it measures the total amount of kilocalorie necessary to remove the food insecurity. 

In the present study, each food insecure household needs 37 percent extra daily caloric 

consumption to bring them up to the minimum recommended daily caloric requirement level. The 

FGT2 or P2 index of food insecurity indicates the severity of food insecurity by giving more weight 

for the more deprived households; i.e. households with higher amount of food energy deficit from 

the recommended minimum allowance are given more weight in the computation of average level 

of shortfall of per capita kilocalorie consumption. As such, it takes more resource to lift those 

households which are more impoverished than those which are closer to the minimum 

recommended kcal per capita per day. The survey result has identified that the relative deficiency 

among food insecure households is 25.6 percent. Hence, FGT2 index shows food consumption 

inequality in a generic sense.  

Moreover, head count ratio, depth of food insecurity, and its severity has shown significant 

variation across sample agro-climatic zones. The head count ratio, depth of food insecurity, and 

its severity index, on average, accounted 67.12, 33.58, and 21.98 percent for highland, 78.12, 

47.46, and 35.53 percent lowland, and 60.87, 20.67, and 9.48 percent for mid-highland agro-

ecological zones. Thus, the extent of food insecurity in lowland is severe than the rest of two agro-

climatic zones. 

Table 24:  FGT Class of Food Insecurity Measures across Sample Ago-ecological zones 

 

FGT classes Highland Lowland Midland TOTAL 

FGT0 [ P0 ] 0.6712 0.7812 0.6087 0.7062 

FGT1 [ P1 ] 0.3358 

 

0.4746 0.2067 

 

0.3701 

FGT2 [ P2 ] 0.2198 

 

0.3553 

 

0.0948 

 

0.2560 

Source: Field Survey, February 2015 
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4.5.1 The Correlates of Household characteristics and Decomposable 

FGT Class of Food insecurity measures Revisited 

Decomposing the incidence, depth and severity of food insecurity indices across different 

household characteristics is a critical part of food insecurity analysis such that it is believed to help 

policy makers to better understand the existing variation in the extent of food insecurity among 

households and hence for targeting. Table 25 below presents the computed value of head count 

index, food insecurity gap (short-fall or depth of food insecurity) and severity of food insecurity 

by the demographic and socio-economic characteristics of households as discussed in previous 

section.  

Accordingly, the result has revealed that food insecurity was high for age group 35-to-44 years 

with the headcount index, short-fall index and severity of 37.17, 20.64, and 15.72 percent, 

respectively. Subsequently, as age increased, the FGT indices have showed the declining trend in 

the extent of food insecurity. This might be due to the superior asset ownership, like land 

ownership status of households with relatively old aged head. The then established land tenure 

system in Ethiopia, i.e., 30 years before, that continued to operate until now and the current 

government’s policy stance that highly favors investors than landless rural and urban youths in 

one aspect, and lack of any hope for future land reform on the other aspect, clearly justifies the 

statement that younger age groups are inferior to their counter parts with regard to an ownership 

of essential factor of production_ the so called ‘land’ and hence it is likely that the extent of food 

insecurity would be severe among these groups. Accordingly, this result is consistent with many 

food security related research works based on rural study areas.  

However, the above result is inconsistent with previous research work by Girma (2012). The 

reason for inconsistency may be due to the fact that the study has been undertaken in city and 

hence many household characteristics in city and country side are nearly unrelated. Considering 

the average adult equivalent family size of food insecure household groups as a cut-off point, the 

estimated result shows that food insecurity is more severe in households with larger family size 

than the group average with head count, short-fall and severity indices of 46.9 percent, 31.11 

percent and 23.4 percent, respectively. This indicates that food insecurity worsen as household 

size increased and confirms the prior expectation. Households with the dependency ratio higher 

than the group average are also in severe food shortage compared to their counterparts. 
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Table 25: Decomposition of FGT indices by selected Socio-economic characteristics of 

Households 

    Variables Incidence of food insecurity 

(Head count index) 

Food insecurity gap 

(Short-fall index) 

Squared food insecurity gap 

(Severity index) 

HH Head Age    

25-34 0.1327 

 

0.0667 

 

0.0398 

35-44 0.3717 

 

0.2064 

 

0.1572 

45-54 0.2301 

 

0.1326 

 

0.0969 

55-64 0.1947 0.0969 

 

0.0609 

>65 0.0708 

 

0.0253 

 

0.0137 

Sex of Household Head    

Male  0.8053  

 

0.3959 

 

0.2586 

Female 0.1947 

 

0.1319 

 

0.1040 

HH Head Education    

Literate 0.3628 

 

0.1908 

 

0.1314 

Illiterate 0.6372 

 

0.3370 

 

0.2311 

Household Size (in AE)    

<5.81 0.5310 

 

0.2167 

 

0.1285 

≥5.81 0.4690 

 

0.3111 

 

0.2340 

Dependency Ratio    

<1.41 0.5044 

 

0.2351 

 

0.1529 

≥1.41 0.4956 

 

0.2927 

 

0.2096 

Land Size    

≥0.175 0.4159 

 

0.1481 

 

0.0709 

<0.175 0.5841 

 

0.3797 

 

0.2917 

Livestock Owned    

≥2.73 0.5310 

 

0.2305 

 

0.1360 

<2.73 0.4690 

 

0.2973 

 

0.2265 

Off-Farm Activity    

Yes 0.3451 

 

0.1434 

 

0.0918 

No 0.6549 

 

0.3844 

 

0.2707 

Remittance    

Yes 0.4867 

 

0.2382 

 

0.1500 

No 0.5133 

 

0.2895 

 

0.2125 

Distance to the Market    

<41.23 0.4513 

 

0.2126 

 

0.1369 

≥41.23 0.5487 

 

0.3152 

 

0.2256 

Access to Credit    

Yes 0.2655 

 

0.1291 

 

0.0850 

No 0.7345 

 

0.3987 

 

0.2774 

 

Source: Field Survey, February 2015 
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The indices for sex of household head shows that food insecurity was worse in male headed 

household with food insecurity headcount index, short-fall index and severity of 80.53, 39.59, and 

25.86 percent, respectively than the female counterparts having head count index of 19.47 percent, 

short-fall index of 13.19 percent, and the severity index of 10.40 percent. This result is, however, 

inconsistent with the prior expectation and empirical findings by different researchers. The reason 

as discussed in previous section may be due to the fact that few number of female headed 

households were included in the sample survey.  

With regard to educational status of the household head, the food insecurity was concentrated in 

the group with illiterate household head having an estimated headcount ratio, short-fall and 

severity index of 63.72, 33.7, and 23.11percent, respectively. High indices of food insecurity were 

also recorded for households who were not engaged in off-farm activities than those engaged in 

off-farm income generating activities with headcount ratio of 65.49 percent, short-fall index of 

38.44 percent, and severity index of 27.07 percent. In the same manner, the computed result as 

presented in table above has shown that the extent of food insecurity was relatively severe in those 

groups who lack access to rural credit, don’t get remittance income, and lives far away from the 

local market.  

Another important aspect of analysis is looking the variation in household’s food security status 

in terms of land size and livestock ownership. The estimated food insecurity headcount ratio, short-

fall and severity for households with land size less than the food insecure group average were 

58.41, 37.97, and 29.17 percent, respectively. The indices computed to detect if there is any 

variation within food insecure groups revealed that households who own less than the group 

average livestock unit were found more prone to severe food insecurity with the estimated food 

insecurity head count, short-fall and severity indices of 46.9, 29.73, and 22.65 percent, 

respectively. For their counterparts who own greater than the group average livestock unit, the 

head count index of 53.10 percent, short-fall index of 23.05 percent, and the severity index of 13.6 

percent was computed. 

4.6 Indices of Coping Strategies 

Table 26 below presents the types of coping strategies adopted by sample households in the study 

area as determined by focus group discussion during the survey period.  As was discussed in 

chapter three, the coping strategies are those strategies used by households during the period of  
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Table 26: Frequency of Coping Strategies Adopted by food security status 

 

Source: Field Survey, February 2015 

hungry seasons. The type of strategies used have an important implication for assessing food 

security situation. This is so because some coping mechanisms may destroy the future livelihood 

of the households and indicate the future vulnerability to food insecurity. The coping strategy index 

was initially developed and used by World Food Program as a rapid food security assessment tool. 

Accordingly, in the present study, the Coping Strategy Index for each sample household was 

computed by combining the frequency and severity of strategies adopted to see the likely 

difference between the food security groups with respect to these strategies.  

The survey result identified the ten most commonly used strategies for households to cope with 

shortage of food access. These include: relying on less preferred and less expensive foods, 

borrowing food, purchase food on credit, skipping meals for adults to feed children instead, 

The Type of Coping Strategy 

Used 

Freq. Freq. 

Weight 

Food secure Food insecure Total 

    Freq. Percent Freq. percent Freq. percent 

Rely on Less Preferred And Less 

Expensive Foods 

128 1 35 27.34  93 72.65  128 80.00  

Limit Portion Size at Mealtimes  94 1 33  35.11  61 64.89  94                   

58.75  

Purchase Food on Credit 48 2 16 33.33  32 66.67  48                   

30.00  

Borrow Food, or Rely on Help 

from  Friends or Relatives 

36 3 0  -    36 100.00  36                   

22.50  

Skipping Meals for Adults to 

Feed Children Instead 

53 2 12 22.64  41 77.36  53                   

33.13  

Reducing the Number of Meal Per 

Day 

57 2 9 15.79  48 84.21  57                   

35.63  

Skip Entire Days Without Eating 19 4 0 -    19  100.00  19                   

11.88  

Consume Seed Stock Held For 

Next Season 

54 3 19 35.19  35  64.81  54                   

33.75  

Sell Productive Assets 67 4 23 34.33  44  65.67  67                   

41.88  

Distress Migration 12 4 0   -    12 100.00  12   7.50  



76 
 

reducing the number of meal per day, limiting portion size during meal, skip entire days without 

eating, consuming seed stock held for next season, selling productive assets, and distress 

migration. The 80 percent of sample households reported relying on less preferred and less 

expensive foods and 58.75 percent of households reported limiting portion size during meal. The 

third highest reported coping strategy is selling productive assets (41.88 percent), followed by 

reducing the number of meal per day (35.63 percent).  

Among those strategies, the most severe strategy is selling household productive assets and it was 

used by 65.67 percent of food insecure households while 34.33 percent of food secure households 

also adopted the same strategy. However, most of the coping strategies, even if they are reversible, 

can have a permanent cost on lives and livelihoods through poorer health and nutritional status in 

the future.  

The mean coping strategy score (index) for food secure and food insecure households was found 

to be 45.74 and 57.69, respectively. The likely difference between the means was tested and the t-

statistic was found to be 6.5827 reflecting the existence of statistically significant difference 

between the mean. Hence, we can conclude that the type of coping strategy used by food secure 

and insecure groups is significantly different. Table 27 herein presents details for these issues. 

Table 27: Coping Strategy Index by household food security status 

Coping Strategy 

Index (CSI) 

        Food Secure Food Insecure           Total |t|-

Statistic 
Freq. Percent Freq. Percent Freq. Percent 

≤25 1 2.13 - - 1 0.625  

6.5827*** 26-35 9 19.15 3 2.65 12 7.5 

36-45 12 25.53 13 11.50 25 15.625 

46-55 14 29.79 29 25.66 43 26.875 

56-65 8 17.02 45 39.82 53 33.125 

66-75 3 6.38 20 17.70 23 14.375 

>75 - - 3 2.65 3 1.875 

Total 47 100.00 113 100.00 160 100.00 

Mean CSI 45.74 57.69 54.18125 

Std. Dev. 11.94 9.78 11.76493 

Note: *** shows the mean difference is significant at 1% level of significance 

Source: Field Survey, February 2015 
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4.7 Econometric Investigation to the Determinants of Food Insecurity 

In chapter three, we have explored the mechanics of data analysis using Logistic regression model 

in order to examine the correlates of food insecurity. Accordingly, sixteen variables assumed to 

have influence on households’ food security situation were included in the model. These variables 

include: agro-ecology, age, sex, and literacy status of the household head, household size, 

dependency ratio, livestock ownership, cultivable land size, engagement in off-farm income 

generating activities, remittance from migrant family member, proximity to the nearest local 

market, participation in community institutions (proxied by membership in ‘Equb’), technology 

adoption (proxied by use of chemical fertilizer), access to credit, participation in productive safety 

net programs, and access to adequate extension services. Consequently, six variables out of sixteen 

were found significant determinants of food security situation in the study area. Thus, this section 

presents the estimation result of the binary logit model and its interpretation. 

An essential part of any regression analysis involves the diagnostics checking before fitting the 

model. As such, the likely existence of multicollinearity among the explanatory variables was 

checked by computing the Variance Inflating Factor (VIF) and Contingency coefficients (C). The 

regression diagnostics result of VIF for each of the continuous explanatory variables was found to 

be significantly less than the standard cut off value of 10 and revealed the none-existence serious 

multicollinearity problem among the continuous variables included in the model. The diagnostics 

check result of C also shown a very lower values than the standard value of 0.75 and hence 

confirmed that there was no serious problem of collinearity among discrete independent variables 

included in the model. As a result, all sixteen variables were fitted in the logistic regression model. 

After fitting the model, the post-estimation diagnostics checks were undertaken to evaluate the 

overall model. A logistic model is said to provide a better fit to the data if it demonstrates an 

improvement over the intercept-only model (also called the null model, which has no predictors). 

Consequently, such an improvement is usually examined by the Likelihood Ratio (LR) test. It tests 

the null model which tells us that none of the explanatory variables are linearly related to the log 

odds of the dependent variable i.e. food security status in this case. The LR follows the chi-square 

distribution with the degree of freedom equals the number of predictors and hence with the LR 

chi^2(16) test statistic value = 114.85 and the Prob >chi^2=0.0000, the result is statistically 

significant at less than 1% level of significance revealing that the null hypothesis  can be rejected.  
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Moreover, the goodness of fit statistics is used to assess a logistic model against the data. For the 

present study, it is measured by Pearson’s chi-square test.  Pearson’s chi-square test result reported 

a chi-square value of 227.97 with p-value of 0 0.0000 on 143 degrees of freedom and confirmed 

that there is no difference between the observed and the model predicted values and hence 

estimates of the model fit the data at less than 1% level of probability. 

The results in Table 28 blow presents the maximum likelihood estimates of the logit model. The 

estimation result was interpreted by marginal effects as it is much superior to the coefficients 

and/or odds ratio. For categorical variables, the effects of discrete changes are computed, i.e., the 

marginal effects for categorical variables show how P(Y = 1) is predicted to change as  binary 

explanatory variable, say Xk changes from 0 to 1 holding all other Xs equal.  

Consequently, the model result has indicated that out of sixteen variables fitted into the model, six 

were found statistically significant predictors of households’ food insecurity.  These include 

household size, sex of the household head, farm land size, livestock ownership, engagement in off-

farm activities, and proximity to the market. 

 Household size (HHsize): The model result has revealed that there is a positive relationship 

between the size of household and their probability of being food insecure. In other words, it is to 

mean that as a family size increases, the probability of being food insecure also increase 

marginally, holding other things remaining the same.  As the model result presented in table 28 

above shown, for a unit increase in the family size of a household increases the likelihood of being 

food insecure by 4.45 percent. This might be attributed to the prevalence of large number of non-

productive age members in a household thereby increasing the dependency ratio of the household. 

The result is statistically significant at less than 1% level of significance and hence confirmed the 

prior expectation. This result is also consistent with several empirical findings of various studies 

(for example Babatunde et al., 2007; Tagel, 2012; Osei, et al., 2013; Lewin, 2011). 

Sex of the Household Head (HHHsex):  According to the estimation result, male headed 

households were found more food insecure than the female headed households. This result is 

contrary to what was expected and perhaps theoretically difficult to interpret. It was found 

statistically significant at 10% level of significance with the associated positive relationship 

between sex of household heads and food insecurity. It means that being male headed increases 

the likelihood of food insecurity by 17.59 percent, all other things being equal. During the survey, 
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 Table 28: Maximum Likelihood Estimates of the Logit Model  

 Coef. Std. Err. Z p>|z| Marginal effect 

(dy/dx) 

 

AGROeco     0.729406                    0.5788538          1.26                0.208         0.0353328  

HHHsex 1.94536 1.055237 1.84 0.065*   0.1759386  

HHHage -0.0230015 0.0329671 -0.70 0.485    -0.0011142  

HHHeduc -0.1904781 0.8182201 -0.23 0.816 -0.0094561  

HHsize 0.9184835 0.304999 3.01 0.003***    0.0444918     

DPNDCYratio              0.6202878 0.8016169 0.77 0.439 0.0300471  

TLU                          -2.220026 0.4913245 -4.52 0.000*** -0.1075393  

FLsize -3.808043 1.274532 -2.99 0.003*** -0.1844636  

REMITT -0.4419299 0.6555447 -0.67 0.500 -0.0211083  

OFFarm -1.763125 0.8485845 -2.08 0.038** -0.0775636  

SOCIALinst 0.1519919 0.6264374 0.24 0.808 0.0072801    

DSTNC 0.0854834 0.0327787 2.61 0.009*** 0.0041409  

CRDTacc 0.0849219 0.6714515 0.13 0.899 0.0040503  

TECHadopt -0.965579 0.8996636 -1.07 0.283 -0.0366048  

EXTNacc -0.5240441 0.8864574 -0.59 0.554 -0.0217475  

PSNP 0.1652378 0.7323897 0.23 0.822 0.0077472  

          -Cons 3.954952 3.018468 1.31 0.190   

       

                                                                                                    Number of Observation       160 

                                                                                                      LR Pearson Chi^2(16) 114.85 

                                                                                                                         Prob > Chi2       0.0000 

                                                                                                                  Log Likelihood   -39.450203 

                                                                                                                            Pseudo R2         0.5928 

                                  Sensitivity_ Correctly Predicted Food Insecure Group  93.81% 

                                     Specificity_ Correctly Predicted Food Secure Group 78.72% 

                Correctly Classified Based On Predicted Pr(D) >= 0.5 Cut Value                        89.38% 

Note: ***, **, and * shows significant parameters at 1%, 5%, and 10%, respectively. 

Source: Stata output computed from Field survey Data, February 2015  



80 
 

it was understood that there are very few cases where females are the head of the household, and 

this happens when only the husband is absent or dead. The fact that this small number of sample 

female headed households included for comparison might have influenced the above result.  

Distance to the nearby Market (DSTNC): The results of the survey revealed that the variable 

under consideration is positively related with food insecurity and is significant at less than 5% 

level of significance. Holding other things constant, a one minute increase in distance to the local 

market increases the probability of being food insecure by 0.41%. This result is also consistent 

with the expected result of the researcher and the finding of Lewin (2011) which has revealed that 

poor transport infrastructure accounts for up to 55 percent of marketing cost. The possible 

explanation is that the result confirms the vital role of infrastructure for household food security 

to ensure low food prices and efficient markets that can respond to changes in demand. 

Infrastructure reduces the cost of transporting produce and inputs; and markets provide an 

important platform for farmers to gather and share information. Better rural infrastructure also 

promotes economic diversification by linking rural and urban sectors of the economy or the farm 

and non-farm economic activities. 

Livestock ownership (TLU): As predicted, the result confirmed that households that are well off 

in terms of livestock are less likely to be energy deficient. The association between livestock 

holdings and household energy deficiency is also negative and significant at less than 1% level of 

significance in the study area. This means that a one unit increase in the number of livestock owned 

decreases the probability of being food insecure by 10.75 percent. Hence it is consistent with findings 

of previous researchers (for example Kidane et al., 2005; Shishay & Mesay, 2014) and the researcher’s 

prior expectation.       

Farm land size (FLsize): The area of land cultivated per capita has also statistically significant 

negative association with food insecurity in the study area. The interpretation here is that a one 

hectare increase in cultivable land reduces the probability of being food insecure by 18.44 percent; 

the highest marginal effect seen in the model result.  This is significant at 1% level of probability 

and hence the existence of inverse relationship between food insecurity and the size of cultivable 

land confirmed the prior expectation of the researcher and other similar studies (for example Tagel, 

2012; Adugna & Wagayehu, 2011). 
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Engagement in off-farm Income generating Activities (OFFarm): 

Off farm income generating opportunities are critical to raise household’s income. Households 

engaged in off farm activities like petty trade in the study area were found better food secure than 

their counter parts. As such, engagement in off farm activities is negatively related to household’s 

food insecurity. Keeping other things being equal, being engaged in off farm income generating 

activity reduces the probability of being food insecure by 17.63 percent, the second highest 

marginal effect among other variables included in the model, and found significant at less than 5% 

level of significance. Due to lack of farm land in the part of households with youth head, and the 

decline in soil fertility associated with frequent land degradation and consequent reduction in farm 

productivity on the other part, has said to necessitate many households to engage in this type of 

activities. This result is in line with the finding of Amsalu, et al. (2013) and the researcher’ prior 

hypothesis. 

As per estimation result in the table 28 above, the model result correctly predicted percentage of 

sample households are 89.38 percent which is much greater than 0.50 cut off predicted probability 

value. The sensitivity_ correctly predicted food insecure is 93.81 percent while specificity_ 

correctly predicted food secure is 78.72 percent. This indicates that the model has classified the 

food insecure and food secure correctly.  

However, the result of logistic regression indicated that all government policy related variables 

such as access to credit, technology adoption which was proxied by farmers’ use of chemical 

fertilizer, adequate access to extension service, and participation in productive safety net program_ 

all had no effect on the probability of a household being food insecure. The coefficients were 

statistically insignificant. While these result are contrary to what the researcher expected, they are 

in no way far away from other empirical findings (see Lewin, 2011; Tagel, 2012; Amsalu et al., 

2013). The researcher believes that in a certain circumstances, the empirical analysis has to be 

supported by the qualitative analysis so that the possible reasons for statistical insignificance might 

be captured and future researchers might consider this gap. 
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CHAPTER FIVE: CONCLUSION AND POLICY IMPLICATIONS 

5.1  Conclusions 

This study has examined the essential determinants of food insecurity for rural farm households in 

Kindo Didaye district of southern Ethiopia. The study revealed that 70.62 percent of the 

households in the study area were not able to meet the daily recommended minimum caloric 

requirement and 37 percent of the households were below the food insecurity line while 25.6 

percent of the households were found the most food insecure groups in the study area.  

Accordingly, the peculiar characteristics of food insecure households are that they own, on 

average, 0.175 hectare of farm land and 2.73 tropical livestock units. Food insecure households 

also possess, on average 5.81, family size and large number of dependents than their counterparts.  

As reported by sample respondents and some key informants, the prevailing crop production risks, 

such as crop failure due to pests and diseases, and lack of alternative income sources which 

aggravated the continued youth migration from the study area were the major features of food 

insecure households. Subsequently, the study has identified the major factors influencing food 

security of rural households through empirical investigation. These include: household size, sex of 

the household head, cultivable land size, livestock ownership, engagement in off-farm income 

generating activities, and distance to the nearby local market. The study also shown that household 

size, sex of the household head, and distance to the nearby local market have a significant and 

positive influence on the state of household food insecurity while land size, livestock ownership 

and engagement in off-farm income generating activities and food insecurity were negatively and 

significantly related.  

5.2 Policy Implications 

The results provide insights into policy implications that have the potential to reduce food 

insecurity. Accordingly, Land shortage and fragmentation is supposed to be the major cause of 

food insecurity in the district as discussed above, even it will be a continuing challenge in the 

future. Therefore, mechanism should be devised to divert surplus labor from land to non-land 

intensive production systems like small enterprises or a way forward for resettlement should be 

sought.  
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Livestock sector development should also be a priority to help alleviate food insecurity since 

livestock number and oxen ownership were significant causes of food security. In this aspect, 

livestock development packages must be introduced and promoted.  

For the fact that family size is a basic cause of food insecurity, attention has to be given to limit 

the increasing population in the study area. This can be achieved by creating sufficient awareness 

to effect family planning in the rural households. Policies aimed at reducing costs of food and farm 

inputs were also shown to reduce the probability of food insecurity in different literatures. 

Therefore, it is important to ensure that these policies target the poorest farmers, are cost effective 

and fiscally sustainable, and avoid negative impacts on private sector participation. Farmers need 

reliable access to markets for selling and purchasing products.  

The study has concluded that food insecurity increases with increasing distance from a nearby 

market. This call for alternative public transport facility. However, road infrastructure in the study 

area is nearly nonexistent and perhaps the lowest in Southern Ethiopia. Investment in transport 

infrastructure, particularly roads linking farmers to markets, would reduce costs of crop production 

and transport can increase farmers’ ability to buy inputs and sell outputs. 

Production in the study area is solely dependent on rainfall. Due to its unfavorable topography for 

agriculture, the usual summer rainfall erodes the crops in the field and further aggravates the food 

security situation of the study area. Hence, the government policy should directed towards tackling 

the recurring problem of land degradation through conservation mechanisms in the study area. The 

district is one of the most drought affected areas in southern Ethiopia. Irrigation infrastructure is 

believed to reduce impacts of adverse weather. However, this calls for government’ high policy 

concerns as irrigation schemes in river drought areas like the study area needs huge investment.  

In addition to transport and irrigation infrastructure, government investment in agricultural 

extension activities is believed to have a significant impact on food security. However, the present 

study has found insignificant relationship between access to extension services and food security. 

This might be because of development agents’ motivational issues and the subsequent lack of 

monitoring and evaluation on behalf of the government. The farmers training centers haven’t 

started the normal operation yet but the centers were there. Thus, government policy should give 

attention to training and advisory services apart from provision of technology so as to improve the 

food security situation in the study area.  
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Appendix A: Household Survey Questionnaire 

     

Household Survey Questionnaire 

The purpose of this questionnaire is to gather information on the determinants of food insecurity 

among rural farm households in Kindo Didaye district. This is part of the research requirement for 

the award of Master of Science Degree in Development Economics at Adama Science and 

Technology University. As such, the responses that you give for the questions are very vital for 

the research, and I can assure you that your name will not be written in this questionnaire and the 

responses will be utilized for the research purpose only. The study is entirely academic and all 

responses you provide for this study will remain confidential. Your genuine participation by 

responding patiently to the questions is highly appreciated. 

  

Thank you in advance for your kind cooperation! 

        

       Name of the Interviewer________________ 

       Date of Interview: ______/______/2015 

1. General Information 

i. Name of the village______________________ 

ii. Name of Kebele_________________________ 

iii. Name of the Village______________________ 

iv. Agro-ecological zone: 

 a. Highland (Dega) [    ] b.  Lowland (Kolla) [    ] c. Other, specify_________ 
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2. Households’ Demographic Characteristics 

 

 

1 

 

 

Age of household head:_________ 

 

8 

Household size details in numbers 

( don’t include migrant family members) 

2 Sex of household head (circle the 

choice) 

1=male        0= female 

 

Age  

 

Male 

 

Female 

 

Total 

3 Marital status of household head 

(circle)  

1= married  2= widowed  3=divorced  

4 = single 

0–12 months    

>1-2 years    

>2-3 years    

4 Level of education of household head 

(circle) 1=illiterate  2= primary school  

3= secondary school  4= other, 

specify__________ 

>3-5 years    

5 Number of dependents outside home >5-7 years    

Number of 

Students at 

High school:-

_______ 

Number of  students 

in College:_______ 

7–10 years    

>10-12 years    

6 Number of sons and /or daughters 

living elsewhere Female:_______  

Male:____ 

>12-14 years    

 

Highest grade 

completed  

  Female Male 

  >14-16 years    

>16-18 years    

7 

 

Religion of household head (circle the 

choice)  1=protestant      2= orthodox   

3=other 

>18-30 years    

>30-60 years    

>60 years    
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3.  Household Food Consumption Survey for the Period March 2014 to February 2015 

 

 

 

 

S/no. 

 

 

 

 

Food Items 

Total amount of Food Consumed 

(Using the Local unit of Measurement) 

How much 

came from own 

production? 

How much 

came from 

purchases? 

How much 

obtained from 

gifts and other 

sources 

 

 

 

Total 

 

Qty 

 

Unit 

 

Qty 

 

Unit 

 

Qty 

 

Unit 

I. Cereals, Grains and Cereal 

Products 

 

1. Wheat        

2. Maize        

3. Sorghum        

4. Teff        

5. Lentil        

6. Barley        

II. Roots, Tubers, and Plantains 

1. Enset        

2. Potato        

3. Sweet potato        

4 Cassava        

5 Yam        

III. Nuts and pulses 

1. Beans        

2. kidney bean        

3. Pea        

4. Chickpea        

IV. Fruits        

1. Orange        

2. Avocado        

3. Banana        

4. Papaya        

V. Milk and Milk Products 

1. Butter        

2. Milk        

VI. Meat and Animal products 

1. Meat        
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4.  Technology Adoption 

 Have you used any of the following agricultural technologies during March 2014 to 

February 2015 production season? (Put ‘X’ mark for the answer). 

 If your answer is ‘No’, what were the 

reasons?  a) Not heard about its access b) Supply 

shortage c) Too expensive to acquire each  

d) Lack of resources e) Other______________ 

 Do use oxen for farming activities? 1 =Yes;    

2 =No. If No, why?   (a) Farmland topography is 

not favourable (b) It was not practiced in our area 

(c) Group cultivation is more efficient (d) Other, 

specify_________  

 How do you evaluate the condition of rainfall in your area for crop production and livestock 

rearing during March2014 February to 2015?  (1)=Normal (2) =excessive (3) =too little 

4=other, specify________________ 

5. Livestock Ownership 

Do you have livestock?     1 =Yes          2 =No 

2. Egg        

VII. Vegetables 

1. Cabbage        

2. Onion        

3 Tomato        

VIII. Spices and others     

1. Sugar        

2. Pepper        

3. Cooking oil         

4. Coffee        

 Others, specify___________ 

                       _________ 

       

 

Type of Agricultural 

inputs 

   

Yes 

   

  No 

Chemical fertilizer   

Pesticides   

Improved seeds   

Irrigation  scheme   

Others, specify   
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If ‘Yes’, how many of the following livestock do you have? 

 

6. Access to Credit 

Over the past 12 months, did you or anyone else in this household obtain cash or inputs credit from 

someone outside the household or from an institution? 1 =’Yes’      2 =’No’ 

 If ‘Yes’, who was the supplier? (Circle)    1. Local money lender    2. Microfinance   3. Other 

(specify) ______________________ 

 And what was the main purpose of obtaining loan? (More than one choice is possible). 1) To 

purchase land 2) To purchase agricultural inputs (seeds, fertilizer, pesticides, etc.) 3) For food 

crop purchase 4) to purchase livestock 5) For non-food consumption 6) Other 

(specify)_______________________ 

 If your answer is ‘No’, what is the reason? (More than one answer is possible)   i) No need for 

credit service   ii) Do not fulfill Credit requirements due to lack of collateral  iii) Interest rate 

is very high iv) Repayment duration is too short v) only small amount of credit is allowed vi) 

other, specify_________________________ 

7. Remittance 

Did your sons and/or daughters or relatives living elsewhere send any cash to this household 

at any point during the last 12 months? (Exclude food and non-food in-kind assistance) 

 i. Yes    ii. No 

 

 

Types of Livestock 

 

Number of 

Livestock 

 

Ownership Status 

1= share 2= self 

Cow    

Heifer    

Ox    

Calves    

Goats/Sheep, adult    

Goats/Sheep, young    

Horse    

Donkey/adult    

Donkey/young    

Mules    

Hen    

Other, specify_________    
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  If ‘Yes’, at what frequency did he/she send cash to this household during the last 12 months? 

1) Monthly 2) Quarterly 3) Semi-annually 4) Annually 5) Occasionally as needed 6) Other 

(Specify)_________________________  

 How much cash did he/she send to this household in total during the last 12 months? ______ 

 Did he/she send any in-kind assistance to this household at any point during the last 12 months? 

(Consider only food and non-food in-kind assistance).  a) Yes    b) No 

  If ‘Yes’, at what frequency? a) Monthly b) Quarterly c) Semi-annually d) Annually e) 

Occasionally as needed f) Other (Specify) _____________ 

 

8. Off-farm activities 

During the last 12 months, did you or any members of your household receive any income 

engaging in activities other than agriculture?    1 =Yes   2 =No.  

 If ‘Yes’, what were the source?  a. own off-farm employment (small scale trade)  b. farm 

labourer (work on other farms)   c. non-farm labourer (work in nearby towns) d. other 

(specify) ___________________________________ 

 

9. Land holdings 

Do you have your own land?    a) Yes     b) No   

 If ‘Yes’, how do you rate the sufficiency of your land holding for farming?  

a) Too small     b) Sufficient     c) Others, specify_________ 

 

 

10. Agricultural Extension Services  

Has your household received agricultural extension services last year (March 2014 to February 

2015)?  1= Yes;    2=No.  If your answer is yes, do you think that the extension service is 

adequate enough to enable you produce and access enough food for your family?  a) Yes   b) No 

Total land owned 

 ( in hectare) 

 Land  

cultivated 

 Grazing land  
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11. Participation in Social Organizations 

In which of the following community based social institutions do you participate? 

a) Mahber b) Equb c) Idir      d) Others, specify_____________________ 

12. Productive Safety Net Program Participation 

Have you participated in the government's safety net program since March 2014 to February 2015?   

    1) Yes       2) No 

 If ‘Yes’, in which type of the program? a) Food for work   b) Free food aid   c) Other (specify)    

 If ‘No’, what is/ are the reason(s)?     i) Graduated from the program    ii) Relatively rich in the 

community    iii) selection procedure was unfair        iv) other (specify) ________________ 

 

13. Proximity to the Nearest Market 

 Do you have market access problem?     1) Yes  2) No 

 What is the distance between your house and Market, measured in hours of walk?  

a)  ≤ ½ Hrs.    b)  > ½ and ≤ 1 hour   c) 1-2 Hrs.    d) 2-3 Hrs.   e) >3-4 Hrs.    

 What means of transport do you use to transport your produce to the market?  

1) Trucks 2) Animal power (Donkey) 3) Human power 4) Others (Specify)__________ 

 Do you sell portion of your produce? 1= Yes; 2= No. If ‘Yes’, in which month? __________ 

 If ‘No’, what are the reasons?  a) Didn’t produce cash crop b) No excess supply of the produce 

c) Lack of access to the market  d) Others (specify) ____________________________ 

 How do you evaluate public transportation service and road infrastructure in your locality? 

   a. both services are sufficiently enough b. moderately enough access c. only few 

merchandize trucks serve as public transportation    d.  no road access suitable for 

transportation at all e. other, specify_______________________ 

 

14. Shocks Experienced by Households 

 During the last 12 months, was your household affected negatively by any of the following 

shocks? (Multiple answers are possible). 

1) Drought/Irregular rains 2) Floods/Landslides 3) Unusually high level of livestock diseases and 

pests 4) Unusually High costs of  agricultural inputs 5) End of regular assistance/aid/remittances 
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from outside household 6) Serious Illness or Accident of Household Member(s) 7) Death of 

Income Earner(s) 8) Theft of Money/Valuable assets/Agricultural Output 9) Other, specify_____ 

 

15. Food shortage shocks 

Has the household experienced any food shortages over the past 12 months?   Yes |__|    No |__| 

 If yes, what were the main reason(s) for these food shortages? Of the ones indicated below, 

choose the 3 most important reasons for your food shortage. 

List in order of importance 

 (Reason 1 = most important reason) 

                       Reasons(1-9)                                           Main reasons for 

food shortages       your choice  

                                                     (Code)  

Reason 1  |__|__| 

Reason 2  |__|__| 

Reason 3  |__|__| 
 

(1) Decline in own farm production because of drought (2) Decline in own farm production 

because of pests and animal diseases (3) Decline in own farm production because of labor 

constraints (4) Decline in own farm production because of soil degradation (5) Lack of funds to 

purchase food (6) Decline in regular assistance/aid/remittances from outside household (7) 

Increase of food prices (8) Increase of household expenditures due to Illness and/or death of 

household member(s) (9) other (specify)______________ 

In which month do your household usually face food shortage? (Mention name of months)______ 

 

Guidelines for Key informant interview 

 What do you understand by food insecurity with respect to your locality?  

 Have you ever observed any change in the food consumption and production pattern of the 

people in your locality over the last couple of years? If yes, is it deteriorating or improving? 

 What are the critical determinant factors influencing food insecurity situation in your locality 

and their relative importance?  
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 How do you describe the land holding size of the farmers? 

 How do you see the prevalence of youth migration from your locality and what do you think 

are the possible causes and its subsequent impact on households’ food security situation? 

 How do you rate the government provision of social services such as agricultural extension 

services, health services, safety nets, credit facility, provision of fertilizer and improved seed 

varieties in your locality? How the society perceives the adequacy of these services? 

 Do you think these services are adequate such that they can improve the food security status 

of households in your community? Finally, what do you suggest in order to improve the 

household’ food security status?  

 

16. Coping strategies 

In the past 30 days, if there have been times when you did not have enough food or money to buy food, 

how many days has your household had to cope using the following mechanisms?  

 

  

Strategies 

Often 

(5 or more 

times/week) 

From time to 

time 

(2 or 3 

times/week) 

Rarely 

(Once a 

week) 

Never 

1 Rely on less preferred and less expensive 

foods 

    

2 Borrow food, or rely on help from a 

friend or relative 

    

3 Purchase food on credit     

4 Limit portion size at mealtimes     

5 Skipping meals for adults to feed children 

instead 

    

6 Reducing the number of meal per day     

7 Skip entire days without eating     

8 Consume seed stock held for next season     

9 Sell productive Assets     

10 Distress Migration     

11 Other, specify________________     
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Guidelines for Focused Group Discussion  

 To what extent do you understand food insecurity situation in your locality?  

 What do you think are the major causes and their subsequent consequences on food security 

situation in the society? What are, among others, the most important causes of food insecurity? 

 What are the commonly known hungry months in your locality?  

 What are the coping strategies people use when they face food shortage or money to purchase 

food? How do you see their relative importance to short term solution and vulnerability to 

future shocks? Please sort out these strategies based their severity from most severe strategy 

to least severe strategy 

 What do you think about the impact of youth migration on households’ food security and its 

long term likely impact on education, family labor, and the on sustainability of the household? 

 How do you see lack of the road infrastructure and the associated absence of public 

transportation in your district? How is it related to food insecurity? 

 What were the major shocks peoples of your locality experienced in last year? And how do 

you see its impact on food security status of households? 

 How do you evaluate government food security programs implemented in your locality like 

Productive Safety Net program and Household Asset Building package? 

 How do you see the farmers’ awareness and/or willingness to participate in adoption of 

modern agricultural technologies (chemical fertilizers, improved seeds, pesticides, etc.? 

 What do you think is the possible solution to improve the household’s food insecurity? 

 

Appendix B: Conversion factor used to calculate Adult Equivalent 

Years of age Male Female 

0-1 0.33 0.33 

1-2 0.46 0.46 

2-3 0.54 0.54 

3-5 0.62 0.62 

5-7 0.74 0.70 

7-10 0.84 0.72 
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10-12 0.88 0.78 

12-14 0.96 0.84 

14-16 1.06 0.86 

16-18 1.14 0.86 

18-30 1.04 0.80 

30-60 1.00 0.82 

    Source: World Health Organization (1998) as Cited by Abdulkerim (2013) 

 

Appendix C: Calorie Contents of Different Food Items 

Consumption per 100 grams  Energy in Calorie Consumption per 100 grams Energy in 

Calorie 

Enset 190 chick peas 327 

Teff 355 Lentil 370 

Potato 100 Cabbage 20 

Sweet potato 136 Tomato 31 

Cassava 318 Dry Pepper 310 

Yam 111 Cow Milk 79 

Bean  320 Egg/dozen/ 140 

Kidney bean 354 Butter 736 

Wheat 352 Meat 234 

Maize /Flour/ 334 Sugar 400 

Barley 354 Cooking oil 896 

Pea 340 Coffee 110 

Sorghum 337 Onion  71 

Source: Ethiopian Health and Nutrition Research Institute, (2000) 
 

Appendix D: Conversion factor used to estimate the Tropical Livestock Unit  

S/No.   

1 Calves 0.50 

2 Heifer 0.75 

3 Cow 1.00 

4 Ox 1.00 

5 Horse/Mule 1.10 

6 Goat/sheep(adult) 0.13 

7 Goat/sheep(young) 0.06 
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8 Donkey(adult) 0.70 

9 Donkey(young) 0.35 

10 Camel 1.25 

11 Chicken 0.013 

Source: Yibrah, H. (2010) as cited in Fitsum, A (2013). 

 

Appendix E: Multicollinearity Test for Discrete Independent Variables 

    (Contingency Coefficients) 
 

 

Appendix F: Model Specification test /linktest/ 

 

 

safety_net~n     0.0147  -0.0215   0.0306  -0.0338   0.0512   0.0810   0.0638  -0.2779  -0.2747   1.0000
extension_~e    -0.0148   0.1278  -0.1052   0.0951  -0.0543  -0.0240   0.0130   0.3666   1.0000
technology~n    -0.0536  -0.0027  -0.2040   0.1127  -0.0474   0.0122   0.0637   1.0000
credit_acc~s     0.0388  -0.0392   0.0560   0.0041   0.1107   0.0449   1.0000
social_ins~s    -0.1820   0.0725  -0.0508   0.0689   0.1872   1.0000
off_farm_a~s    -0.2302  -0.0101   0.1636   0.0401   1.0000
  remittance    -0.1372  -0.0386  -0.2065   1.0000
education_~d     0.0966   0.1315   1.0000
sex_of_hou~d    -0.0261   1.0000
 agroecology     1.0000
                                                                                                        
               agroec~y sex_of~d educat~d remitt~e off_fa~s social~s credit~s techno~n extens~e safety~n

(obs=160)
> ons credit_access technology_adoption extension_service safety_net_participation
. correlate agroecology sex_of_household_head education_of_household_head remittance off_farm_activities social_instituti

Note: 0 failures and 1 success completely determined.
                                                                              
       _cons     .3945807   .2513597     1.57   0.116    -.0980753    .8872367
      _hatsq     .0517694   .0324405     1.60   0.111    -.0118128    .1153516
        _hat     .7205368   .1369128     5.26   0.000     .4521926    .9888809
                                                                              
         hfs        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
                                                                              

Log likelihood = -60.131327                       Pseudo R2       =     0.3793
                                                  Prob > chi2     =     0.0000
                                                  LR chi2(2)      =      73.49
Logistic regression                               Number of obs   =        160
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Appendix G: The Correlation Coefficient among Continuous Independent   

  Variables and Their Corresponding Multicollinearity Test (Variance 

Inflating Factor) 

 

Appendix H: Goodness-of-fit of the model test 

 

 

    Mean VIF        1.22
                                    
farm_land_~e        1.02    0.978191
distance_t~t        1.05    0.954630
age_of_hou~d        1.22    0.817804
dependency~o        1.26    0.795158
livestock_~p        1.26    0.792633
  size_of_hh        1.49    0.672943
                                    
    Variable         VIF       1/VIF  

. estat vif

                                                                              
       _cons     .9931709   .1972261     5.04   0.000      .603533    1.382809
distance_t~t      .005303   .0017763     2.99   0.003     .0017938    .0088121
farm_land_~e    -.2304252   .0977944    -2.36   0.020    -.4236268   -.0372236
livestock_~p    -.1800791   .0244313    -7.37   0.000    -.2283454   -.1318128
dependency~o     .0475731   .0660285     0.72   0.472    -.0828722    .1780184
  size_of_hh     .0420151   .0222158     1.89   0.060    -.0018742    .0859044
age_of_hou~d    -.0015628   .0026656    -0.59   0.559    -.0068289    .0037033
                                                                              
         hfs        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total      33.19375   159  .208765723           Root MSE      =  .34852
                                                       Adj R-squared =  0.4182
    Residual    18.5845284   153  .121467506           R-squared     =  0.4401
       Model    14.6092216     6  2.43487027           Prob > F      =  0.0000
                                                       F(  6,   153) =   20.05
      Source         SS       df       MS              Number of obs =     160

. regress hfs age_of_household_head size_of_hh dependency_ratio livestock_ownership farm_land_size distance_to_the_market

                  Prob > chi2 =         0.0000
            Pearson chi2(143) =       227.97
 number of covariate patterns =       160
       number of observations =       160

Logistic model for hfs, goodness-of-fit test

. estat gof
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Appendix I: The Overall Significance of the Model  

 

 

Appendix J: The Percentage of Correct Prediction 

 

(Assumption: m0 nested in m1)                          Prob > chi2 =    0.0000
Likelihood-ratio test                                  LR chi2(16) =    114.85

. lrtest (m1) (m0)

. est store m1

>  credit_access technology_adoption extension_service safety_net_participation
> ency_ratio livestock_ownership farm_land_size remittance off_farm_activities social_institutions distance_to_the_market
. quietly logit hfs agroecology sex_of_household_head age_of_household_head education_of_household_head size_of_hh depend

. est store m0

. quietly logit hfs

                                                  
Correctly classified                        89.38%
                                                  
False - rate for classified -   Pr( D| -)   15.91%
False + rate for classified +   Pr(~D| +)    8.62%
False - rate for true D         Pr( -| D)    6.19%
False + rate for true ~D        Pr( +|~D)   21.28%
                                                  
Negative predictive value       Pr(~D| -)   84.09%
Positive predictive value       Pr( D| +)   91.38%
Specificity                     Pr( -|~D)   78.72%
Sensitivity                     Pr( +| D)   93.81%
                                                  
True D defined as hfs != 0
Classified + if predicted Pr(D) >= .5

   Total           113            47           160
                                                  
     -               7            37            44
     +             106            10           116
                                                  
Classified           D            ~D         Total
                       True         

Logistic model for hfs

. lstat
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Appendix K: The Logistic Regression Model Result 

 (*) dy/dx is for discrete change of dummy variable from 0 to 1
                                                                              
safety~n*    .0077472      .03341    0.23   0.817  -.057731  .073225      .275
extens~e*   -.0217475      .03295   -0.66   0.509  -.086319  .042824    .84375
techno~n*   -.0366048       .0322   -1.14   0.256  -.099709    .0265     .8125
credit~s*    .0040503       .0318    0.13   0.899  -.058271  .066372    .29375
distan~t     .0041409      .00187    2.22   0.027   .000479  .007803   38.3125
social~s*    .0072801      .03003    0.24   0.808  -.051571  .066131     .4125
off_fa~s*   -.0775636      .04392   -1.77   0.077   -.16365  .008522    .61875
remitt~e*   -.0211083      .03305   -0.64   0.523   -.08589  .043673       .55
farm_l~e    -.1844636        .086   -2.14   0.032  -.353028   -.0159   .364589
livest~p    -.1075393      .04548   -2.36   0.018   -.19667 -.018408   3.39781
depend~o     .0300471      .04042    0.74   0.457  -.049173  .109268   1.06553
size_o~h     .0444918      .02195    2.03   0.043   .001465  .087519   5.47706
educat~d*   -.0094561      .04268   -0.22   0.825  -.093101  .074189     .3625
age_of~d    -.0011142      .00165   -0.68   0.499  -.004344  .002116        48
sex_of~d*    .1759386      .14198    1.24   0.215  -.102337  .454214    .83125
agroec~y     .0353328      .02751    1.28   0.199  -.018584   .08925   1.25625
                                                                              
variable        dy/dx    Std. Err.     z    P>|z|  [    95% C.I.   ]      X
                                                                              
         =  .94895374
      y  = Pr(hfs) (predict)
Marginal effects after logit

. mfx compute

                                                                              
       _cons     3.954952   3.018468     1.31   0.190    -1.961135     9.87104
safety_net~n     .1652378   .7323897     0.23   0.822     -1.27022    1.600695
extension_~e    -.5240441   .8864574    -0.59   0.554    -2.261469     1.21338
technology~n     -.965579   .8996636    -1.07   0.283    -2.728887    .7977292
credit_acc~s     .0849219   .6714515     0.13   0.899    -1.231099    1.400943
distance_t~t     .0854834   .0327787     2.61   0.009     .0212383    .1497285
social_ins~s     .1519919   .6264374     0.24   0.808    -1.075803    1.379787
off_farm_a~s    -1.763125   .8485845    -2.08   0.038     -3.42632   -.0999302
  remittance    -.4419299   .6555447    -0.67   0.500    -1.726774    .8429141
farm_land_~e    -3.808043   1.274532    -2.99   0.003    -6.306079   -1.310006
livestock_~p    -2.220026   .4913245    -4.52   0.000    -3.183005   -1.257048
dependency~o     .6202878   .8016169     0.77   0.439    -.9508526    2.191428
  size_of_hh     .9184835    .304999     3.01   0.003     .3206963    1.516271
education_~d    -.1904781   .8182201    -0.23   0.816     -1.79416    1.413204
age_of_hou~d    -.0230015   .0329671    -0.70   0.485    -.0876158    .0416128
sex_of_hou~d      1.94536   1.055237     1.84   0.065    -.1228658    4.013585
 agroecology     .7294066   .5788538     1.26   0.208     -.405126    1.863939
                                                                              
         hfs        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
                                                                              

Log likelihood = -39.450203                       Pseudo R2       =     0.5928
                                                  Prob > chi2     =     0.0000
                                                  LR chi2(16)     =     114.85
Logistic regression                               Number of obs   =        160

Iteration 6:   log likelihood = -39.450203  
Iteration 5:   log likelihood = -39.450203  
Iteration 4:   log likelihood = -39.450303  
Iteration 3:   log likelihood = -39.492147  
Iteration 2:   log likelihood = -40.815218  
Iteration 1:   log likelihood = -51.439521  
Iteration 0:   log likelihood =  -96.87605  

> access technology_adoption extension_service safety_net_participation
> io livestock_ownership farm_land_size remittance off_farm_activities social_institutions distance_to_the_market credit_
. logit hfs agroecology sex_of_household_head age_of_household_head education_of_household_head size_of_hh dependency_rat


