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Abstract 

Food insecurity is one of the major challenges of rural households in Ethiopia. The study aims to 

estimate the magnitude of food insecurity and examine food security’s association with livelihood 

strategies among rural households. Primary data was collected using structured 

questionnaires.  The Foster, Greer and Thorbecke (FGT) index was employed to examine 

the dimensions of food insecurity. The livelihoods systems approach was used to 

investigate the vulnerability of households. Sixty six percent of the sample households 

found to be food insecure with food insecurity gap and severity 27 percent and 14 percent, 

respectively. Moreover, the result revealed that livelihood strategies have significant 

association with food security.  The study implies that severity level of food insecurity 

should be used to target food insecurity households in food security programs.  
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Introduction 

Soil erosion coupled with growing 

populations, falling per capita food 

production, worsening poverty, and loss 

of productive land due to land 

degradation undermines rural livelihoods 

and national food security in the 

highlands of Ethiopia (Shiferaw and 

Holden, 1999). Hence, strategies to cope 

with and redress land degradation may be 

adopted at various levels. These include 

strategies undertaken at the level of 

individual land users, communities, and 

governments. Moreover, collective 

strategies integrate efforts of these 

different levels by creating institutions to 

link livelihood strategies at the household 

level, and to enhance or maintain soil 

productivity and food security (Bogale, 

2002).  

The World Bank, the Food and 

Agriculture Organization of the United 

Nations, and the United States Agency 

for International Development defined 

“food security as access by all people at 

all times to sufficient food to meet 

dietary needs for a productive and 

healthy life” (USAID, 1992). However, 

Ethiopia has not yet reached a stage to 

provide this right to all of its citizens.  

The accumulated knowledge on food 

insecurity in Ethiopia asserts that the 
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problem is due to many related and 

interwoven factors and can simply be 

summarized (Devereux, 2000). To begin 

with, landholdings are too small, an 

average of less than one hectare, to allow 

most farming households to achieve food 

production self-sufficiency. Population 

increase reduces landholdings further and 

places intolerable stress on an already 

fragile, natural resource base (Bogale, 

2002; Devereux, 2000). Soil fertility, 

already very low, is declining due to 

extensive cultivation and limited 

application of yield-enhancing inputs 

(Devereux, 2000; Enquobahrie, 2004). 

Recurrent droughts can cause food 

production shocks by reducing food 

availability to abnormally low yields. 

Further, limited off-farm employment 

opportunities restrict diversification of 

livelihood strategies and migration 

options, leaving people trapped in 

increasingly unviable agriculture 

(Devereux, 2000; Enquobahrie, 2004).  

An exact estimation of the national 

incidence of food insecurity in Ethiopia is 

very difficult because food production 

and population statistics in Ethiopia are 

notoriously unreliable; all estimates of 

national food availability and 

consumption requirements are 

‘guesstimates’ at best (Devereux, 2000). 

During the late 1980s, 52 percent of 

Ethiopia’s population consumed less than 

the recommended daily allowance of 

2,100 kcal, but in the record harvest year 

of 1995/96 this proportion fell only to 43 

percent (Clay et al., 1999). This figure 

approximates the 40 percent of rural 

households who farm less than 0.5 ha, 

which is inadequate to meet subsistence 

food needs, even in good rainfall years. 

According to District Disaster 

Prevention and Preparedness Office 

(DPPO), 48 percent of the total land area 

of Gursum district, Eastern Ethiopia is 

degraded. Application of manure, 

fertilizers, crop rotation and short 

fallowing methods are not exercised 

extensively in the district. To counteract 

the effect of soil degradation, farmers use 

Structural soil Conservation (SC) 

measures, i.e., physical structures made 

of soil and stones, but the annual 

agricultural production is not sufficient to 

cover the annual food needs of the 

district. For example in 2007, the 

agricultural production was about 18,829 

tonnes which fell short of the 49,117.6 

tonne needed in that year to meet 

demand, measured in terms of minimum 

daily dietary requirement. The district is 

one of the food deficit districts of the 

region. In about 6-9 months of any given 

year, households depend on food 

handouts.  

Under such a situation, an 

understanding of the dimensions of food 

insecurity and the association of food 

security with livelihood strategies can 

provide pertinent information to enable 

successful food security programs. This 

knowledge can also inform development 

practitioners and policy makers to better 

target interventions that mitigate the 

severity of the problem in the rural area 

at large. Therefore the objectives of this 

study were to estimate the food insecurity 

gap and its severity, and to examine 

association of food security with 

livelihood strategies among rural 

households in Gursum district.   

Location of the Study 
The study was carried out in the rural 

areas of Gursum district, Eastern 

Ethiopia, which is situated in the north 

eastern part of the East Hararge zone of 

Oromia regional state and covers an 

Food Insecurity and Livelihood Strategies in the Rural Areas of Gursum................ABEBAW 



1073 

 

estimated area of 88,900 ha under various 

land uses. According to the report from 

DPPO in 2007, 25.7 percent (22,847 ha) 

of this area was under cultivation and a 

further 17 percent (15,113 ha) was 

grazing land. Forest, bushes, and shrubs 

account for 21 percent (18,669 ha) and 

the remaining was classified as 

settlement area. Agriculture is the main 

livelihood source of the rural population 

in the district. It accounts 62 percent 

sedentary and 38 percent agro-pastoral. 

Major crops grown in the area are 

sorghum, maize and groundnuts. 

Livestock production is also an integral 

part of crop production in the district. 

 
Fig. 1:  Map of Ethiopia showing the location of the study Region and District 

 

Research Methods 

Sampling 
The study adapted multi-stage 

sampling procedures with the rural 

households as the ultimate sampling unit 

for acquiring primary data. Sample units 

were defined by stratifying Gursum 

district into three fairly homogenous 

agro-ecologies (highland, midland, and 

lowland). There is no irrigation 

opportunity in the lowland areas of 

Gursum district and the crop production 

activity in the lowland agro-ecology is 

very little. Hence, the lowland agro-

ecology is excluded from the selection 

process for the reasons that primarily the 

study is focused on farmland not on 

rangeland, and according to the district’s 

office of agriculture no soil and water 

conservation activities were undertaken 

in all the Peasant Associations (PAs) of 

the lowland agro-ecology. Therefore, the 

PAs found in the highland and midland 

agro-ecologies became potential 

candidates from which to draw the 

sample units. There are 3 PAs and 13 

PAs in the highland and midland agro-

ecologies respectively. The average 

number of households per PA of the 

highland and midland agro-ecologies is 

958 and 784, respectively. Then, four 

PAs were selected from the two agro-

ecologies, two from each; these are 

selected based on the level of land 

degradation, soil conservation activities, 

and accessibility to the PAs. Therefore, 

the households were drawn randomly 

from the four selected PAs by applying a 

sampling method, probability 

proportional to the population size of the 

PAs. Totally, 280 households were 

selected. The household surveys were 
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carried out between December 2009 and 

March 2010.   

Data Collection 
In the process of data collection, key 

informant interviews and focus group 

discussions were conducted first, 

followed by the household surveys. The 

discussions were undertaken using a 

checklist, mainly to understand farmers 

own criterion to identify which 

household follows what livelihood 

strategies. A structured household survey 

questionnaire was prepared and pre-

tested. The primary data collected 

included demographic characteristics, 

crop and livestock production, farming 

systems, productive resources, access to 

rural financial services, and land use and 

management, as well as livelihood 

strategies employed by the sample 

households.  

Measuring Food Security  
The major food types used in the 

study district are cereals, pulses and oil 

seeds. According to the report by the 

Gursum Distict Food Security Office 

animal products, fruits and vegetables are 

rarely consumed by farming households 

in this area. The common ways of 

acquiring food in this district are own-

farm production and purchase from 

markets. Other ways of acquiring food 

include gifts, food loans and food aid 

from the World Food Program (WFP).  

Food security in this study was 

measured in two steps. Firstly, the food 

supply at the household level was 

determined by compiling a Food Balance 

Sheet for each sampled household. The 

variables entered the Balance Sheet as 

additions to or subtractions from the 

production of grain at the household 

level, with additions being grain 

purchases (+), grain received as gifts (+), 

grain borrowed (+), and grain received 

from hiring out of labor (+), while 

subtractions were post harvest grain 

losses (-), grain used for seed (-), grain 

given out for hiring in labor (-), 

repayment of grain borrowings (-), and 

grain marketed (-). Then, the available 

grain was converted to total calories 

available to each household using the 

food consumption table for Ethiopia 

(EHNRI, 1997). The Food Balance Sheet 

was compiled for a production year.  

Secondly, the food supply at the 

household level calculated in step one 

was used to calculate the calories 

available per kilogram per Adult 

Equivalent (AE) per day for each 

household. Units of measurement were 

standardized and conversion factors were 

used to compute AE. The calculation of 

AE for food consumption takes into 

account the age and sex of the household 

members, as described in Gassmann and 

Behrendt (2006). The government of 

Ethiopia has set the minimum acceptable 

weighted average food requirement per 

AE per day at 2,100 kcal (Kifle and 

Yosef, 1999; FDRE, 2001; MoFED, 

2002). Therefore, in this study 2,100 kcal 

per AE per day was employed as a cut-

off value between food-secure and food-

insecure households. Thus, households 

whose per AE household food energy 

was below the minimum subsistence 

requirement of 2,100 kcal, were deemed 

to be food insecure, and those households 

who managed to attain at least 2,100 kcal 

per AE per day were considered to be 

food-secure households.  

Household factors, such as number of 

people in the sampled households, age of 

the household head, dependency ratio, 

and land to labor ratio were considered as 

determining factors of the dimensions of 

food insecurity. The dependency ratio of 

a household was calculated as the ratio of 
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the number of individuals aged less than 

15 years plus those greater than 65 years 

to productive individuals aged between 

15 and 65 years within the household. 

Calculation of person-day equivalents for 

agricultural labor contribution took into 

account the sex and age of the household 

members and conversion factors were 

used as described in many studies 

(example. Bogale 2002; Johnson, 1982; 

Ruthenberg 1983; Nair, 1985). The land 

to labor ratio for the household was 

calculated as a ratio of cultivated land 

size to person-day equivalents of the 

household.  

Analytical Tool  
The FGT index was used in the 

present study to estimate the food-

insecurity gap and its severity among 

rural households.  

The FGT index can be expressed as 

Equation 1: 
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where:  n is the number of sample 

households;  

q is the number of food-insecure 

households;  

m is the cut-off between food security 

and food insecurity (expressed here in 

terms of calorie requirement);  

yi is the food calorie intake per AE of the 

i
th

 household; and  

α is the weight attached to the severity of 

food insecurity.  

Thus, if  m < yi, the household is food 

secure, and if  m >yi, the household is 

food insecure, and if α=0 then F(α)=q/n 

which is called the ‘head count ratio’. In 

the equation, (m-yi) = 0 if yi>m, meaning 

that we consider (m-yi) = 0 when the 

household has enough food energy and it 

is food secure.  

Giving equal weight to the severity of 

food insecurity among the food-insecure 

households is equivalent to assuming that 

α = 1. So, to measure the food insecurity 

gap, summing the numerator, ( )∑
=

−
q

i

iym
1

, 

gives the food insecurity gap: dividing 

this by m expresses the figure as a ratio.. 

Moreover, assuming the index of severity 

be greater than 1, F(α = 2), gives greater 

attention to the most food-insecure 

households by weighting them according 

to the square of their shortfall below the 

subsistence level. In this study, livelihood 

strategies were defined as activities 

realized by households resulting in food 

security.   

 

Results  

Sample Households’ Demographic 

Characteristics 
The study result shows that the 

overall mean household size was 6.26 

members which varies from 2 to 13.  The 

average age of the household heads was 

42.25 years which varies from 20 to 69. 

Only about 6.1 percent of the sample 

households were headed by women. 

Average number of women headed 

households was lower when compared 

with the national average which was 17.6 

percent in 2006 (Hailu and Regassa, 

2007).  

The age structure of sample 

households reflect the level of 

dependency of elder and younger 

members of the household and can 

influence production decisions. The 

dependency ratio of sample households 

was 1.26 which is higher than the 
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national average, 0.97. The later indicates 

that for every 100 working persons, there 

are 97 who are not working whereas in 

the study area as it is confirmed by the 

survey result there were 126 dependents 

for every 100 working persons.  

Dimension of Food Insecurity  

Incidence of Food Insecurity 
The association between household 

factors and food insecurity was examined 

by comparing the incidence of food 

insecurity among household groups with 

different characteristics (Table 1). The 

incidence of food insecurity among 

households with nine and more members 

was more than 6.5 times that of 

households with less than three members. 

It also increased as the proportion of 

children and elders increased in the 

household. Almost all households with a 

dependency ratio greater than three were 

found to be food insecure, with an 

incidence was 1.6 times higher than that 

of households with a dependency ratio of 

less than one. In addition, an inverse 

relationship was found between the 

incidence of food insecurity and the land-

to-labor ratio. Food insecurity was 100 

percent in households with land-to-labor 

ratio less than 0.09.  

Succinctly, the incidence of food 

insecurity was found to be 66 percent, 

meaning that 66 percent of the sampled 

households did not meet the energy 

requirement recommended for 

subsistence. It is a good indicator of food 

insecurity. However, it does not take into 

account the depth or severity of food 

insecurity.  

 

Table 2:  Incidence of food insecurity in the sample households accounting to groupings in 

four household factors (N=280) 

Household Factor 

Grouping 

Criteria 

No. of sample 

households  in 

Grouping (n) 

No. of food 

insecure 

households(q) 

Incidence of 

food insecurity 

 (%), (α=0)   

 Total 280 186 66 

Household size 

(person)  <3 15 2 13 

 3 – 5 84 50 60 

 6 – 8 148 106 73 

 >=9 33 28 85 

Age of  household 

head (years) <30 40 20 50 

 30-39 82 53 65 

 40-49 103 68 66 

 50-59 41 32 78 

 >=60 14 13 93 

Dependency ratio <1 99 61 62 

 1 – 2 145 99 68 

 2.01-3 30 20 67 

 >3 6 6 100 

Land to labor ratio < 0.09 23 23 100 

 0.09-0.20 128 95 74 

 0.21-0.32 67 38 57 

 0.33-0.44 39 19 49 

 0.45-0.56 19 9 47 

 >0.56 4 2 50 
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Food Insecurity Gap and Severity of 

Food Insecurity 

The food insecurity gap index or the 

depth of food insecurity is a measure that 

takes into account how far the food 

insecure households, on average, are 

below the recommended subsistence 

energy requirement level. For the present 

study, it was calculated to be 27 percent. 

The survey result also revealed that the 

severity of food insecurity in the study 

area was 0.14.    

Livelihood Activities and Strategies 

Livelihood Activities 
The main livelihood activity in the 

study area is agriculture wherein mixed 

cropping activities were undertaken by 

households. The food crops grown in the 

area include cereals like sorghum, maize, 

wheat, teff; pulses like horse bean and 

field beans; oil crop like ground nut and 

vegetables and root crop like Irish potato, 

onion and sweet potato. Nevertheless, 

even though all these crops are grown in 

the district, the livelihoods of the farm 

households by far depends on the success 

of the staple foods, sorghum and maize, 

production.  

The other important livelihood 

activity which plays an indispensable role 

in the mixed farming operation was 

livestock production. The most important 

livestock species in this production 

system was small ruminant, goat and 

sheep, because they can generate income 

for the households. Like other highland 

and midland regions of the country, large 

ruminants especially beef cattle fattening 

activities were undertaken in the study 

area.  

Besides all these livelihood activities 

sampled households also undertake off- 

farm and non-farm activities as a 

supplement to the returns from crop and 

livestock production activities. The two 

main off farm and none farm activities 

were employment to farming operations 

in the district and tending animals, 

trading of livestock, grains and 

vegetables and non-farming operations in 

the area.  

Generally, more than half (52 

percent) and near quarter (24 percent) of 

households in the study area undertook 

crop and livestock production; and crop 

and livestock production and off farm 

activities, respectively. The proportion of 

income each livelihood activity 

contributed to the mean household 

income of sample households indicates 

that crop production activity is more 

important than the others. On average, 

the crop production activity contributed 

more than 65 percent of the mean annual 

income of the sample households. That 

is, 2.5 times and 7 times more than that 

of the proportion of income contributed 

to the mean annual income by livestock 

production and off-farm activities, 

respectively.  

Livelihood   Strategies 
Several methods of characterizing 

household livelihood strategies can be 

found in the literature (Barrett et al., 

2005). Most commonly, economists 

group households by shares of income 

earned in different sectors of the rural 

economy. For example, a study has 

analyzed the relationship between overall 

household income and the proportion of 

income earned in on-farm and off-farm 

activities in several African countries 

(Barrett et al., 2005). From the Focus 

Group Discussion (FGD), the proportion 

of income contribution of a given 

livelihood activity to the household 
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annual income was found to be the 

criterion to identify households’ 

livelihood strategy in the study area. 

Based on this criterion the household 

survey result clearly identified three 

livelihood strategies where in each 

livelihood strategy, there is one major 

livelihood activity from which the 

highest mean proportion of the household 

income is generated.  

Although households in the district 

have one major livelihood activity to 

which their livelihood strategy is based, 

they diversified their livelihood sources 

both within their major or primary 

livelihood activity and over secondary 

and tertiary activities as well. In any of 

the three livelihood diversification 

strategies, crop production was found to 

be very indispensable activity. In the face 

of this, the survey result indicated that the 

contribution of crop production activity 

to the mean annual income in the crop 

production based livelihood 

diversification strategy was 4 times and 

11 times higher than that of livestock 

production and off-farm activities’ 

contribution, respectively (Table 2).  

 

Table 2:  Income share of activities per livelihood strategy per household 

Type of livelihood strategy 

Percent 

hh 

Mean and proportion of annual  

income by activity (ETB) Mean 

per 

strategy 

 

Crop Livestock  Off farm 

Crop production based 

livelihood diversification 77 

4,101.12 

(75.3) 

975.67 

(17.9) 

372.79 

(6.8) 5,450 

Livestock production based 

livelihood diversification 18 

2,378.75 

(35.8) 

3,740.6 

(56.3) 

522 

(7.9) 6,641 

Off-farm based livelihood 

strategy 5 

1,861.67 

(40.2) 

594.67 

(12.8) 

2,180 

(47.0) 4,636 

Total 100 2,781 1,770 1,025 5,576 
Note: Numbers in parenthesis are percent; the unit of currency is Ethiopian Birr (ETB) 

  

Further, the group discussion and key 

informants interview revealed that 

although alternative livelihood activities 

are few, diversification of livelihood 

activities found out to be the primary 

strategy in this rural area and improving 

household income via extensification 

through increase of farm size became 

totally impossible. It was also further 

revealed that the risk of crop failure due 

to the existing crop production 

constraints no more favor the old mono-

cropping and the recent multiple-

cropping style of farming to solely bear 

the livelihood of the households in the 

district. 

Livelihood Strategies and Food Security 

Status 
The association of livelihood 

strategies with household food security 

was examined and it was found that crop 

production and livestock production 

based livelihood strategies were found to 

have statistically significant association 

with household food security among the 

sample households at 5 and 1 percent 

level, respectively (Table 3). 
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Table 3:  Livelihood strategies versus food security status 
Livelihood strategies Food security status Total 

(N=280) 

 

Chi-square Secure (94) Insecure (186) 

Crop production based
 

85.1 72.6 76.8 5.089
** 

Livestock production 
 

8.5 22.6 17.9 8.427
*** 

Off-farm activity based
 

6.4 4.8 5.4 0.294 

Note: *** and ** represent 0.01 and 0.05 levels of statistical significance, respectively.  

Source: Survey result 

 

Discussion 

The findings of this study related to 

the household factors (household size, 

age of household head and dependency 

ratio) were consistent and in agreement 

with findings of many studies (Shimelis 

and Bogale, 2007; Hailu and Regassa, 

2007). Moreover, the result of the study, 

regarding the direct relationship between 

the dependency ratio and incidence of 

food insecurity was in full conformity 

with the finding of another study 

(Shimelis and Bogale, 2007). Both 

findings confirmed that carrying more 

dependent member in a household makes 

the household vulnerable to food 

insecurity. The study result concerning 

the relationship of incidence of food 

insecurity and land-to-labor ratio strongly 

supports the findings of others (Shimelis 

and Bogale, 2007; Barrett et al., 2005). 

This implies that in the study area there is 

severe shortage of cultivable land and 

ample or redundant labor force. 

In principle, the smaller the food 

insecurity gap, the better is the potential 

to allocate budget to identify the 

characteristics of the food insecure so as 

to target benefits and programs. The 

magnitude of the food insecurity gap in 

the present study is large. Accordingly, if 

the government could mobilize resources 

to meet 27 percent of the daily calorie 

requirement and distribute these 

resources, it can bring each household up 

to the daily calorific requirement level. 

Then, at least in theory, food insecurity 

would be eliminated. More specifically, 

assuming that the sample households 

were representative of the rural 

population in Gursum district, and the 

total number of households in the study 

area is 46,950, which is equivalent to 

237,098 in AE (AE is a standardized unit 

of measurement for different age and sex 

of a household member). The total 

resource required to bring all households 

to the recommended daily subsistence 

level would amount to 134,434,283 Kcal 

per day. Assuming that cereals can 

produce about 3,700Kcal per kg, this is 

equivalent to 363 quintals of cereals per 

day (a quintal is a unit of weight equal to 

100 kg). That would mean an estimated 

13,249.5tonne of cereals per year would 

be required.  

Although the measure of severity of 

food insecurity lacks intuitive appeal and 

it is harder to interpret, in this study, it 

has clearly indicated that the food 

security shortfall among the food 

insecure households did not follow 

uniform distribution. The inequality 

among the food insecure households was 

intense. This finding implies the 

importance of severity of food insecurity 

for targeting purpose.  

The strong associations between crop 

production based livelihood strategy and 

food security status of households in the 
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study area as well as livestock production 

based livelihood strategy and food 

security status of households explain that 

households in the district are striving to 

win their livelihood and food from 

agriculture. This implies that the more 

dependence on agriculture to secure a 

livelihood, the greater would be the level 

of degradation of the natural resources 

and livelihood vulnerability of the 

households too. Ultimately, dislocation, 

migration and social instability would be 

inevitable.   

   

Conclusions and Recommendations 

In Gursum district households with a 

large family size are more predisposed to 

food insecurity than smaller households. 

Further, the inverse relationship of the 

land-to-labor ratio with food insecurity 

implies cultivated land size is an 

important variable in mitigating the risk 

of food insecurity. Moreover, livelihood 

activities and strategies other than crop 

and livestock production are very limited 

in the study area.  

Finally, the study came up with 

policy and development intervention 

options. To mitigate the incidence of 

food insecurity, government and 

development practitioners operating in 

the district need to help households to 

limit their size. Practical steps could 

include awareness creation and the 

incorporation of family planning lessons 

in adult education programmes. Besides, 

there is room for policy and development 

interventions via creation of other 

alternative livelihood opportunities in the 

study area. Moreover, the finding of this 

study signals targeting of food insecure 

households in food security programs in 

Ethiopia should not follow a blanket 

approach. The severity dimension of food 

insecurity needs to be considered as it 

will have more serious effect on 

households who are very far below the 

recommended level of daily calorie 

requirement.  
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