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ABSTRACT 
 

Livelihood strategies create a difference on food security in addition to geographical location and wealth. This study 

was intended to assess food security outcome of livelihood strategies in Lare woreda of Gambella region, Ethiopia. A 

survey of 133 sample households and four key informant interviews were employed to gain the data of the study. 

Descriptive statistics, calorie consumption and Foster-Greer-Thorbecke (FGT) were methods of data analysis used. 

The analysis was done by SPSS 20 and DAD 46. The distribution of households with livelihood strategy categories 

showed that On-farm (10.5%), On-farm and Non-farm (15.8%), On-farm and Off-farm (12%) and On-farm, Non-farm 

and Off-farm (61.7%). The FGT index results showed 23.3% of food insecurity problem among households, a calorie 

gap of 2.66% (56.49 kcal/AE/day) from food security line and a severity of 0.6% among food insecure households. 

The food security outcome was achieved by all of the livelihood strategies on average and 76.69% of households. On-

farm livelihood strategy dependent households scored the lowest kcal consumption of 2534.33 and 35.71% of them 
were found food insecure which is higher than the other livelihood categories. There is no statistically significant 

difference between kcal consumption and livelihood strategies. Thus, general food insecure households targeting is 

possible for food security building interventions. The creation and development of Off-farm and Non-farm beside On-

farm livelihood strategies were recommended as a way for a better food security attainment.  
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INTRODUCTION 

 

Statement of the problem   

Food security being achieved when all people at all 

times have physical and economic access to sufficient, 

safe and nutritious food to meet their dietary needs and 

food preferences for an active and healthy life (Penney, 

2008).   

A livelihood comprises the capabilities, comprised of 

assets (including both material and social resources) and 

activities used by a household for means of living (ACF, 

2010). Livelihood strategies are the combination of 

activities that people choose to undertake in order to 

achieve their livelihood goals (UNCDF, 2005). 

Livelihoods underpin food security. They are the 

means by which people access resources and assets in 

their environment in order to meet household needs. Food 

security is one outcome of a successful livelihood strategy 

(ACF, 2010). Therefore, livelihood strategies should be 

good enough to cover the food requirement of the 

individual in particular and the country as a general 

(Devereux, 2000).  

Different people are food insecure to varying degrees 

and will be affected by adverse events differently. We 

must assess variations in food security status between 

different groups of people. Most commonly, humanitarian 

and development agencies differentiate between groups 

according to their main livelihood (source of food or 

income), in addition to other factors such as geographical 

location and wealth (FAO, 2008).                                    

Food insecurity in Ethiopia derives directly from 

dependence on undiversified livelihoods based on low 

input, low output rain feed agriculture. Ethiopian farmers 

do not produce enough food even in good rainfall years to 

meet consumption requirements (Devereux, 2000). There 

are 10.2 million people in an emergency food security 

situation (Development initiatives, 2016).  

Food insecurity is a structural problem in many parts 

of rural Ethiopia. The root cause of the problem cannot be 

addressed by short term crises response measures. The 
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relationship between livelihoods and food security is 

complex. Thus, there is a need to show the integration of 

livelihood strategies into food security attainment.  Before 

planning and implementing the food security interven-
tions, we should identify successful and unsuccessful 

livelihood strategies for food security outcome. 

 

Objectives of the study  

Food insecurity is a serious problem for the people of 
Ethiopia. Climate change and other hazardous events are 

contributing on the increment of the number of food 

insecure people. Following this various governmental and 

non-governmental organizations are working on the 

problem. However, little knowledge is yet achieved about 

the way of food security building interventions. To give a 

direction for organizations working on the area, study 

based evidence is in need. Thus, objectives of the study 

were organized in line with the problems of the study.  

The general objective of the study was to assess food 

security situation with livelihood strategies in Lare 

Woreda households of Gambella region.  
The specific objectives of the study were 

• To identify the livelihood strategies practiced in Lare 

woreda and  

• To estimate the food security situation  of households 

in the area 

 

Conceptual framework 

Sustainable livelihoods framework was adapted for 

this study. The purpose of the conceptual framework is to 

provide a common frame of reference for clarifying and 

communicating important concepts related to livelihoods 
and food security and their relationship with each other. 

The sustainable livelihood framework has five basic 

elements. These are context (policy settings), livelihood 

resources, institutional processes, livelihood strategies, 

and outcomes. The framework assumes that in a particular 

setting or context, households have access to particular 

assets or forms of capital that are used to construct 

livelihood strategies, which result in positive or negative 

outcomes (DFID, 2009). Successful livelihood strategies 

provide a positive outcome like increased income, well-

being and food security. The opposite is true for the 

unsuccessful livelihood strategies.  This study assessed 

livelihood strategies and its food security outcome which 

are in the right corner elements of sustainable livelihood 

framework. 
 

MATERIALS AND METHODS 
 

Gambella is one of the nine regional states of Federal 

Democratic Republic of Ethiopia. This study was 

conducted in Lare woreda of Nuer Zone, Gambella 

Region. Lare is one of the five woredas of Nuer Zone and 

it is found 89 km far from the regional capital Gambella 

city. According to DRMFSS (2014), the number of people 

in the Woreda was 32,241.  

Lare woreda was selected due to the research 
potential of the area. Even though it was a huge area of 

research focus livelihoods and food security situation of 

the area were not well studied. Thus, to fill the knowledge 

gap on the two concepts and their relation, Lare woreda 

was selected.  

In order to undertake this study, the researcher 

employed both quantitative and qualitative data which 

used survey and key informant interview (KII) as a tool of 

data collection. The study was conducted using household 

based cross-sectional study design. Both primary and 

secondary data had been used in the study. Secondary data 
was used to complement the data need of the study and to 

discuss the results found with previous works.        

Based on random selection four Kebeles (Malew, 

Kuarin, Bilamkun, and Keje) were selected as a 

representative of the Woreda. Then, the number of study 

participants determined proportionally from each Kebele 

and random sampling technique was used to select the 

households to be interviewed. A total of 133 interviews 

with sample households were conducted. Also, four key 

informant interviews were employed by selecting 

community representative local officials (kebele leaders) 
who knows the area in detail. 

 

 
 
Fig 1: Sustainable livelihoods framework (DFID, 2009). 
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Analyses of the data were employed through 

descriptive statistics, household calorie acquisition and 

Foster-Greer-Thorbecke (FGT). SPSS 20 and DAD 

(Distributive Analysis and Decomposition) 46 were used 

to analyze the data of the study.  

The food security status could be measured through 

various indices but for the purpose of this study calorie 

consumption per adult equivalent per day was used as a 

measurement. The following steps were followed to 

estimate the calorie consumption and food security status 

of the households.    

➢ The food items the household consumed within one 

month time period have been identified with their 

estimated quantity (kg) 

➢ In order to come up with the food consumption per 

adult equivalent, the food items consumed per month 

were divided by the number of adult equivalent 

members of the household times thirty days.  

➢ The food items consumed per adult equivalent (AE) 

per day were multiplied by their respective calorie 

content of the foods. And the summation of these 

values gives us the kcal intake of the households per 

AE per day.   

➢ Finally, the food security status of the households 

was determined by comparing the kcal value gained 

with a minimum acceptable standard of 2100 kcal per 

AE per day set for an acceptable healthy life.     

Foster-Greer-Thorbecke (FGT) indices were 

computed to get food security related results. Originally 

these indices were used for poverty measurement and 

some scholars have adopted them for food security 

studies. For the purpose of this study, the indices were 

used for food security measurement. 

FGT measures the mean of squared proportional food 

insecurity gaps. FGT changes in accordance with α. The 

value of α can be 0,1 and 2 telling respectively the 

incidence, depth and severity of food insecurity among 

households. 

The formula for FGT is expressed as 

 

𝑭𝑮𝑻 =
𝟏

𝒏
∑(𝒁 − 𝒀𝒊 𝒁⁄ )𝜶 , 𝛼 = 0,1,2

𝒒

𝒊=𝟏

 

 

Where; Yi is kcal consumption, Z = Food security level 

(2100 kcal), n size of the population, and q is the number 

of food insecure households.  

 

Head count index (α= 0) used to show the proportion of 

sample households whose kcal consumption falls below 

the minimum determined 2100 kcal level.  It is expressed 

as the number of households consuming less than food 

security line divided by the total number of households.  

 

Food insecurity gap/depth index (α=1) measures how 

far an individual’s kcal consumption short from the 

minimum food security level.  In addition, severity index 

(α=2) measures the severity of food insecurity by squaring 

and averaging the gap between calorie consumption of the 

households and minimum calorie requirement to achieve 

food security. 

RESULTS AND DISCUSSION 

 

Livelihood strategies of the households 

The study area Lare woreda is found in the Gambella 

Agro- Pastoral (GAG) and Gambella Mixed Agriculture 

(GMA) livelihood zone which is located in the Western 

part of Ethiopia (MoARD, 2010). The key informant 

interview participants were asked to identify the best 

livelihood strategies. They indicated the most important 

livelihood strategies with their order of importance as 
livestock production, crop production, fishery and trading.     

The livelihood strategies of the households were 

categorized under categories. These categories were on-

farm, off-farm and non-farm practiced by households with 

different proportion. Strategies included in on-farm 

livelihood categories were crop production and livestock 

production. Off-farm strategies included agricultural 

activities employed out of the farmland of the households 

like forest products and fishery. In addition, activities of 

employment, trade of animals and crop, trade of food and 

drink, sell of handcraft products, income from carpentry, 
remittance and gift were included under non-farm 

livelihood strategies. 

From the total sample households, only 14 (10.5%) 

practiced only off-farm livelihood strategies. Twenty-one 

(15.8%) households employed a combination of on-farm 

and non-farm livelihood strategies. In addition, 16 (12%) 

of households were dependent on both on-farm and off-

farm livelihood strategies. Finally, most of the sample 

households based on the livelihood strategies of on-farm, 

off-farm and non-farm. Around 82 (61.7%) households 

relied on the outcome of these three livelihood strategies. 

 
The food security situation 

Besides looking for the final gain of caloric 

consumption of the households as a measurement of food 

security, the food stock consumption per adult equivalent 

was estimated. The sample households consumed a mean 

of 27.07 kg of food in a month and 0.9 kg per AE per day.   
The mean kcal consumption of sample households 

was 2712.67 kcal. By comparing the calorie consumption 

of the households with 2,100 kcal per AE per day 102 

(76.69%) were found with food security situation.  

The result of key informants interview and the survey 

revealed that high consumption of butter and milk helped 

households to attain a better level of food security. The 

life of Nuer people is a lot related to cattle breeding and 

they include a lot of milk in their daily meal. Also, they 

have a trend of butter consumption which is very rich in 

calorie content (7364 kcal/kg (EHNRI, 1998 In:  

Aschalew, 2006)).       
Even though more than three fourths of the 

households achieved the minimum kcal requirement, it 

was poor with regards to the balanced food diet. Most of 

their consumption was from milk products, maize, 

sorghum and in some extent fish.    

Among the poor households, 46.7% were found food 

insecure. In addition, 16.67% and 2.97% of the less poor 

and better-off households were found food insecure 

respectively. The kcal consumption of the poor, less poor 

and the better-off households were 2315.15, 2746.62 and 

3184.89 kcal per AE per day respectively. The t-test result 
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shows the existence of a statistically significant difference 

between kcal consumption & wealth status of households. 

The FGT index was used to show head count, gap 

and severity of food insecurity when α is 0, 1 and 2 

respectively. The minimum calorie consumption (2100 

kcal/AE/day) was a food security line.  

The head count index result was found 0.233 which 

means 23.3% of total households were food insecure, 

consuming less than the minimum level. The livelihood 

based disaggregation of the result revealed the proportion 
of food insecure households is high in only On-farm 

livelihood strategy households. The number of food 

insecure result was a lot lesser than the study results of 

other scholars. Zerihun and Getachew (2013) has come up 

with head count index of 0.60 in Guraghe zone, Southern 

Ethiopia while Ayalneh et al (2005) have come up with 

0.3 of it in Alemaya, Hitosa, and Merhabete districts of 

three different regions. The result could be due to better 

existence of natural resources which are the bases for 

livelihood strategies and diversification. The people of 

Nuer are rich in livestock resource. Availability of 
sufficient grazing land and the existence of favorable 

climatic condition have shown that the area is preferable 

for animal husbandry (Samson, 2013). Baro River which 

is one of the biggest in the country passes through Lare 

Woreda. Baro has enormous contribution for fishery and 

livestock production of the area (DRMFSS, 2014).    

The gap index gives the extent to which individuals 

on average fall below the food security line and expresses 

it as a percentage of the food security line. The minimum 

cost of eliminating food insecurity using targeted transfers 

is simply the sum of all the food insecurity gaps in a 

population; every gap is filled up to the food security line 
(JH, 2005). 

The food security gap of the households was found 

0.0269. This means 2.69% of the food security line should 

be distributed to the food insecure households. If the 

transfers could be made perfectly efficient; 56.49 

kcal/AE/day of food transfer will eliminate the total 

households’ food insecurity problem. 

The study conducted by Zerihun and Getachew 

(2013) showed the food insecurity gap of 5.8% and a need 

of 121.8 kcal/AE/day intervention. While Ayalneh et al 

(2005) had found a gap of 4.66%. These results are higher 

than 2.69% found from this study. In addition, the study 

result showed a total food insecurity severity of 0.006 or 

0.6 percent. Severity index measures inequality among the 

poor and it is the squared poverty gap index. 
 

Livelihood strategies and food security 

Key informants showed that sometimes crop 

production related with food insecurity problem. This is 

because of change in the pattern of rainfall. Crop 

production fails due to excessive rain in some of the years 

and lack of rain in some others. In contrast, livestock 

production was considered as relatively stable livelihood 

strategy due to a better chance of feed existence all over 

the year. 

The mean calorie consumption of all livelihood 
strategies was above the minimum 2100 kcal per AE per 

day (Fig 3). That means the entire livelihood strategies 

resulted with food security outcome in average. The kcal 

consumption (food security level) of On-farm + Non-farm 

livelihood strategies is high (2752.3), followed by On-

farm + Off-farm + Non-farm (2719.38), On-farm + Off-

farm (2708.52) and On-farm (2534.33). However, the T-

test result showed that kcal consumption of households 

did not have statistically significant difference over 

livelihood strategies (Table 3). 

In another side, the percentage of food insecurity was 

high in On-farm livelihood strategies, 35.71% of On-farm 
livelihood strategy dependent households were food 

insecure. While On-farm + Non-farm, On-farm + Non-

farm+ Off-farm and On-farm + Off-farm performers 

recorded 19.05, 23.17 and 18.75% of food insecurity 

respectively.     
 

Table 1: Food security distribution of households with wealth status (N=133)  

Wealth status Food security status Total  

Mean kcal 

 

T- value Food insecure Food secured 

Number Percent Number Percent Number Percent 

Poor 21 46.67 24 53.31 45 33.83 2315.15  
-3.512*** Less poor  9 16.67 45 83.33 54 40.6 2746.62 

Better-off  1 2.94 33 97.06 34 25.56 3184.89 
Total 31 23.31 102 76.69 133 100   

*** Significant at less than 1 percent probability level. 
 
Table 2: Existence, extent and severity of food insecurity with livelihood strategies (N=133) 

Livelihood Strategy Population share Head count index Food insecurity gap Severity index  

On-farm Livelihood only 0.0601 0.01503759 0.00145672 0.00014122 
On-farm + Non-farm 0.1578 0.03007519 0.00161259 0.00012656 
On-farm + Non-farm+ Off- farm 0.639 0.15037593 0.01513293 0.00257879 

On-farm + Off-farm 0.1428 0.03759398 0.00875257 0.00319015 
Total  1.0 0.23308271 0.02695481 0.00603672 

 

Table 3: Food security distribution of households with livelihood strategies (N=133)  

Livelihood strategies 
 

Food security status Total 
(100%) 

Mean kcal  t value 

Food insecure Food secured 

On-farm only 5(35.71%) 9(64.29%) 14 2634.33  
-0.346 On-farm + Non-farm 4(19.05%) 17(80.95%) 21 2708.52 

On-farm + Non-farm+ Off-farm 19(23.17%) 63(76.83%) 82 2719.38 
On-farm + Off-farm 3(18.75%) 13(81.25%) 16 2752.30 
Total 31(23.31%) 102(76.69%) 133 2712.67  
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Fig. 2: Distribution of households with categories of livelihood 
strategies in percent (N=133) 

 

 
 
Fig 3: Kcal consumption of households by livelihood strategies 
(N=133). 

 

The possible reason for this result could be the 

amount of income and food found is higher in the rest of 

livelihood strategies than On-farm livelihood strategies 
only. Also having many livelihood strategies help the 

households to be shock resistance. If one livelihood 

strategy failed by the shock the other could stand and 

contributes to achieve the food security objective. 

 

Conclusions and recommendations  

Livelihood strategies determine food security. 

Successful livelihood strategies provide a positive 

outcome like food security. The main contribution of the 

study was to show the level of food insecurity and its 

difference across livelihood strategies. The paper analyzed 

the food security situation from the view of livelihood 
strategies which was lacked from the previous studies. 

Livestock production, crop production, fishery and 

trading were the most viable livelihood strategies in the 

area. Livestock production and crop production were 

practiced almost by all of the households. The majority of 

the households employed more than one livelihood 

strategy while 10.5% of households depend on On-farm 

livelihood strategies only.  

The type of farming and livestock practice was 

traditional and the output was low. Therefore, the 

extension works targeting on the improvement of farming 
mechanisms and outputs should be implemented. 

Food insecurity problem was shown on 23.3 percent 
of total households and the shortage was 2.66 percent of 
calorie consumption food security line. Thus, there is a 
need of food security building interventions in the area. In 
order to eliminate this gap an intervention of 56.49 
kcal/AE/day is required. 

The food security level of the households with 
livelihood strategy categories was found above the 
minimum level on average. Even though all of them 
achieved a livelihood outcome of food security, the On-
farm livelihood strategy gives the least of all and the 
percentage of food insecure households is higher. Since 
insignificant relationship was found between food 
insecurity and livelihood strategies, there is no need of 
targeting a specific livelihood group for food security 
interventions. General targeting of the food insecure 
households is possible. But for better food security result 
On-farm livelihood strategies should be supported by Off-
farm and Non-farm livelihoods strategies. The creation, 
development and protection of Off-farm and Non-farm 
livelihood strategies should be the focus of policy makers 
and implementers.  
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