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Abstract 

The dimensions, determinants and consequences of food security problems differ widely 

across geographical location. In Ethiopia, food insecurity is highly prevalent in moisture 

deficit dryland areas and in the lowland pastoral and agro-pastoral livelihood systems. The 

study was conducted in Shinile district of Somali region. It is based on survey data 

gathered from randomly selected 200 sampled pastoral households in the study area. A 

binary logit model was used to examine the pastoral households’ food security status and 

identify the factors influencing household level food insecurity. A total of nine explanatory 

variables were included in the empirical model. The study result revealed the incidence of 

food insecurity was 56 %. Demographic factors such as age and household size and socio-

economic variables like livestock holding, ratio of browse to grazer species of livestock and 

small ruminants were found to be statistically significant to influence food insecurity in the 

study area.  
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Introduction  

Environmental degradation, economic 

growth, population ‘explosion’, and 

climate change have been put forward as 

major ongoing or potential threats to 

regional and global food security (Parry, 

1990).  Food insecurity, poverty and 

malnutrition are some of the major 

development challenge in developing 

countries including Ethiopia. The food 

insecurity situation in Ethiopia is a 

product of long term effects of rapid 

population growth, environmental 

degradation, land fragmentation, and 

landlessness. It is closely linked to and is 

also a manifestation of poverty. Ethiopia 

is both one of the poorest countries in the 

world and is densely populated. This 

means many rural households cannot 

afford inputs and do not have adequate 

land to meet their subsistence food 

requirements.   

In Ethiopia, food insecurity is highly 

prevalent in moisture deficit dryland areas 

and in the lowland pastoral and agro-

pastoral areas. Even in years of adequate 

rainfall and good harvest, the people, 

particularly in lowland agro-pastoral 
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areas, remain food insecure and in need of 

food assistance. Droughts have become 

frequent and more severe in recent years 

and are one of the most important triggers of 

food insecurity and malnutrition in these 

areas (Dominguez, 2010). 

In Ethiopia, the dimensions, 

determinants and consequences of food 

security problems differ widely across 

geographical location. Ethiopia Somali 

region is one of the regions of the country 

which is mostly affected by recurrent 

drought and food security problems. Food 

insecurity in rural Ethiopia Somali 

region is subject to numerous shocks 

and stresses, including recurrent 

drought. Pastoralist and agro-pastoralist 

face higher risk than the urban household 

(USAID, 2011). Frequent drought has 

caused loss of crop, livestock mortality 

and household asset loss and undermined 

pastoral household incomes and coping 

strategies (FEWS, 2000).  For example in 

the recent drought, livestock loss among 

pastoral households has been close to 50 

percent in Sitti zone of Somali region.  

Problems related to increasing food 

availability, feeding the population, 

improving their nutritional status and 

reducing poverty levels continue to 

confront decision makers in many 

developing and developed countries. 

Program managers and policy makers who 

constantly deal with design, 

implementation, monitoring and 

evaluation of food security related 

interventions have to make best decisions 

from a wide range of program and policy 

options. Information for making such 

policy and program decisions must be 

based on sound data-based analysis. Such 

analysis should be founded on statistical 

theory that provides an inferential basis 

for evaluating, refining and, sometimes, 

rejecting the existing policy and program 

interventions.   

The goal of the decision makers 

normally is to select the best option for 

intervention from a set of choices that are 

politically feasible and economically 

viable. Yet making such decisions 

requires a full understanding of the 

intended and unintended consequences of 

the proposed interventions which in turn 

need rigorous analysis through assessment 

of the existing situations before making 

policy decision for action by policy 

makers. However quantitative studies 

related to food insecurity and poverty at 

the household level in the pastoral and 

agro-pastoral areas of Ethiopia are scarce. 

Most of the food security related 

studies in Ethiopia were redundantly 

conducted and ample information for 

practical actions is available for the people 

residing in the midland and highland agro-

ecologies. Hence much of the policy and 

program decisions related to food security, 

poverty and nutrition in pastoral areas 

were made based on very limited 

information. Further, the food insecure 

households’ screening approach followed 

for targeting in the Productive Safety Net 

Program (PSNP) treats every food 

insecure households equally while there is 

expected inequality among the food 

insecure households in relation to the 

severity of food insecurity level. The 

objectives of this study therefore are to 

determine the food insecurity status and 

identify the factors affecting pastoral 

households’ food insecurity and suggest 

appropriate interventions options in the 

study area.   

Food Security Concepts and Definitions  

The concept and definition of food 

security have changed since the first 

introduction of the concept in the early 

1940s (Pangaribowo et al., 2013). In the 
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1970s, the definition of food security was 

developed from the perspective of food-

supply to ensure that all people 

everywhere have enough food to eat. The 

importance of consumption and access has 

been put forward through the concept of 

entitlement (Sen, 1981). According to the 

concept, food related problems are 

influenced not only by food production 

and agricultural activities, but also by the 

institutions governing entire economies 

and societies. Accordingly, food 

insecurity has been caused not only by 

scarcity but also by institutional failures 

that led to suboptimal food distribution. 

Therefore, multisectoral planning was 

introduced to tackle food insecurity. The 

current terminology in use, as adopted 

from the 1996 World Food Summit, 

emphasizes the multidimensionality of 

food security (Pangaribowo et al., 2013).  

In the past half-century, the world has 

become increasingly aware of the 

challenges and threats to food security. 

Food security exists when all people, at all 

times, have physical, social and economic 

access to sufficient food which meets their 

dietary needs and food preferences for an 

active and healthy life (FAO, 1996). This 

definition is well accepted and widely 

used. The definition focuses on four 

dimensions of food security - availability, 

access, utilization and stability. 

Availability is achieved when sufficient 

quantities of food are consistently 

available through household production, 

other domestic outputs, commercial, or 

food assistance. Food access is ensured 

when households have adequate resources 

to obtain appropriate foods. Access 

depends on income available to the 

household, on the distribution of income 

within the household, and on the price of 

food. Lastly, utilization is the proper 

biological use of food, requiring a diet 

providing sufficient energy and essential 

nutrients, potable water, and adequate 

sanitation. Effective food utilization 

depends on knowledge within the 

household of food storage and processing 

techniques, basic principles of nutrition 

and childcare and cleanliness ((FAO, 

2008).  Food stability is the fourth 

dimension of food security that cuts across 

the other three. Stability refers to the 

temporal dimension, or time-frame, of 

food security as implied by the wording 

“at all times” in the definition of food 

security.  

Food security at the micro-level is 

strongly related to the overall availability 

of food, which is determined by domestic 

food production, commercial food imports 

and food aid (FAO, 2006). In general, the 

food availability reflects the supply side 

(Barrett and Lentz, 2009) and will 

therefore be affected by all the drivers and 

determinants that have an impact on the 

domestic supply of food and the ability to 

finance food imports. At a more local 

level, food availability is strongly 

contingent on road and market 

infrastructure, the degree of market 

integration, and local market institutions.  

Moreover, food access, the demand side, 

is to a large extent determined by food 

prices and household resources (Pieters et 

al., 2013). The household resources are 

allocated across different income and non 

-income generating activities (Hoddinott, 

2012). This therefore, implies access to 

income-generating activities is a major 

determinant of the ability of households to 

purchase food. Generally, important 

drivers of food access are household 

resources, food prices, food preferences 

and socio-political factors such as 

discrimination and gender inequality 

(Pieters et al., 2013). Food utilization 

relates not only to the quantity of food that 

Ethiopian Journal of Environmental Studies and Management Vol. 12 no.3 2019 



254 

 

is eaten, but also to the quality of the diet. 

It is determined by income, care practices, 

educational status, and changes in food 

preference over time. Increases in the real 

incomes of households will generally lead 

to improvements in the food and nutrition 

status of household members by 

improving their dietary intake. Education 

also plays a crucial role in the dispersion 

of information concerning health, 

nutrition and hygiene.  

Study Area 
Shinile district is one of the six 

districts in Sitti zone of Somali regional 

state. It is found at about 15km from Dire 

Dawa administration. It is located in the 

North-west of the Somali Regional State 

between UTM East of 11356.9555 and 

277785.6803 (longitude 40.554° - 42.966° 

East) and between UTM North of 

1021179.6381 and 1227672.626207 

(latitude 9.265° - 11.096° North). It is 

bordered in the south by Dire Dawa 

administration, in the west by the Erer 

district, in the north by Djibouti, and in the 

East by Dembel district. The district’s 

altitude ranges between 950-1300 meters 

above sea level. The annual average rain 

fall and temperature are between 500‐
700mm and 27.5 °C respectively. The 

livelihood of about 85-95 % of Shinile 

district population depends on livestock 

and livestock products and the rest 5-15 % 

are engaged in the mixture of crop 

production (both annual and tree crops), 

livestock production and cross border 

trade (SC‐UK, 2007). 

 
Fig. 1: Map of Ethiopia showing the location of the study region, zone and district 

 

Research Methods 

Sampling and Sample Size Determination 

The study followed multistage 

sampling procedures. Purposive sampling 

procedure was applied in the first stage to 

identify the study zone and district, Sitti 

and Shinile respectively, where pastoral 

population is dominating. In the second 

stage six pastoral Kebeles namely 

Laasdheere, Dhagaxjabis, Laftome, Gad, 

Hore and Bisle were selected randomly 

from the total of 20 kebeles. To select the 

sample households from the sampled 

pastoral kebeles first sample size was 
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determined using Yamane (1967) 

simplified formula to calculate sample 

size, � = � 1 + ���	
⁄ , where n= sample 

size, N is the population size, e is the level 

of precision. Accordingly, the determined 

sample size was 200.  Then the complete 

list of households of each sampled kebeles 

was secured from the kebeles and 200 

pastoral households were selected 

randomly using probability proportional 

to size sampling technique.  

 

Table 1: Distribution of sampled Kebeles and households  

Sampled Kebele  Total number of households   Sampled households   

Laasdheere   

Dhagaxjabis 

Laftome   

Hore 

520 

375 

283 

172 

45 

32 

25 

15 

Gad 563 39 

Bislee 393 34 

Total  2206 200 

 

Data Collection  
Both primary and secondary data were 

collected for this study. A structured 

survey questionnaire was designed and 

pre-tested to collect the primary data. The 

household head was the main respondent. 

The questionnaire tried to encompass 

information on demographic 

characteristics, livestock production, 

farming systems and productive 

resources, land use, access to services, 

asset holding, feed and food sources and 

utilizations, as well as coping strategies 

employed by the households during time 

of food shortage. Five enumerators who 

know the local language and the culture of 

the community were trained and 

undertook the survey. 

Data Analysis 
Food security at the household level is 

best measured by direct survey of income, 

expenditure and consumption and 

comparing it with the minimum 

subsistence requirement (Braun et al., 

1992). The government of Ethiopia has set 

the minimum acceptable weighted 

average food requirement per adult 

equivalent (AE) per day at 2100 kcal 

(MoFED, 2002). The determination of the 

adult equivalent takes into account the age 

and sex of each household member 

(Gassmann and Behrendt, 2006). Hence, 

for this study 2100 kcal per adult 

equivalent per day is employed as a cut-

off value between food-secure and food-

insecure households. Thus, those 

households who have energy per AE 

below the minimum subsistence 

requirement (2100 kcal) are deemed to be 

food insecure, and those who managed to 

attain the 2100 kcal per AE per day are 

considered to be food secure households. 

Once the groups are categorized as food-

secure and food-insecure, the next steps 

are to identify the socio-economic factors 

that are correlated with food-insecurity 

among the sampled pastoral households of 

the district.  

Method to Identify Determinants of Food 

Insecurity 
It is hypothesized that some farm and 

household characteristics such as 

household size, land size and level of 

agricultural production have got relative 

importance in determining whether a 

household is food secure or not. A variety 
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of statistical models can be used to 

establish the relationship between these 

household characteristics and food 

insecurity. Conventionally, linear 

regression analysis is widely used in most 

economic and social investigation because 

of availability of simple computer 

packages, as well as ease of interpreting 

the results. However, results derived from 

linear regression analysis may lead to 

fairly unreasonable estimates when the 

dependent variable is dichotomous. 

Therefore, the use of the logit or probit 

models is recommended as a panacea of 

the drawback of the linear regression 

model (Gujarati, 2003). Which model to 

choose between logit and probit is, 

however, difficult for they are similar in 

most applications, the only difference 

being that the logistic distribution has 

slightly fatter tails. This means that there 

is no binding reason to choose one over 

the other but for its comparative 

mathematical and interpretational 

simplicity many researchers tend to 

choose the logit model (Hosmer and 

Lemeshew, 1989). Therefore, this study 

employed the logit model following the 

footstep of these researchers. The 

dependent variable in this case, food 

insecurity, was a binary variable which 

took a value one if a household was found 

to be food insecure, zero otherwise. 

The cumulative logistic probability model 

can be econometrically specified as 

(Pindyck and Rubinfeld, 1981): 

� = ���	 = �
�������∑�����

  (1) 

Where Pi is the probability that an 

individual is being food insecure given Xi 

Xi represents the ith explanatory variables 

α and β are regression parameters to be 

estimated. 

e is the base of the natural logarithm  

For ease of interpretation of the 

coefficients, a logistic model could be 

written in terms of the odds and log of 

odd. The odds ratio is the ratio of the 

probability that a household would be 

food insecure (Pi) to the probability of a 

household would not be food insecure (1- 

Pi). That is,  
��

����
= ���   (2) 

and taking the natural logarithm of 

equation (2) yields: 

��  ��
����

! = � = " + #�$� + #
$
 +
⋯+ #&$&    (3) 

If the disturbance term Ui is taken into 

account, the logit model becomes: 

� = " + ∑ #$ + '
&
(�   (4) 

The parameters of the model, α and β, 

can be estimated using the maximum 

likelihood (ML) method (Pindyck and 

Rubinfeld, 1981).  

 

Empirical Results 

A total of 112 sample households were 

found to be unable to meet the minimum 

subsistence requirement and only 86 

households were found to meet their 

energy requirement. In other words 56 % 

and 43 % of the sampled pastoral 

households were found to be food insecure 

and food secure, respectively. The result 

also revealed that there is significant mean 

difference in per AE daily calorie 

available (Kcal) between the food 

insecure and food secure sample 

household groups (Table 2).  
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Table 2: food security status of sampled pastoral households 

Per AE daily calorie 

available (Kcal)  

Food secure  

(N=86)  

Food insecure  

(N=112)  

Total  t-value 

Percentage  

Mean 

Std. Deviation 

43.00 

2518.34 

169.12 

56.00 

1843.03 

375.97 

100 

2087.72  

403.63 

 

20.785*** 

*** Significant at 1 percent probability level  

 

Table 3 below shows summary 

statistics and scores of sample household 

groups on the continuous and dummy 

variables included in the model. The 

results revealed that food insecure and 

food secure household groups have 

statistically significant difference with 

respect to mean of the variables such as 

family size (FASZ), age of household 

head (AGE), dependency ratio (DPR), 

livestock holding (TLU), share of small 

ruminants to total livestock owned 

(SSHOAT), ratio of browse livestock spp. 

to grazer spp. (RBTG), and distance to the 

nearest market (DNMT). Categorical 

variable such as education of the 

household head (EDUC) was also found to 

have statistically significant association 

with households’ food insecurity status 

(Table 3).  
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Table 3: Code, definitions and descriptive statistics of variables included in the logit model 

# Mean for dummy variables indicates percent with value 1 and numbers in the parenthesis represent frequency distribution; ***, ** and * is significant at 

1%, 5% and 10% probability level, respectively 

 

 

Variable    Variable type   Variable definition and 

measurement  

Expected 

effect on 

food 

insecurity 

Food secure Food insecure Over all sampled HHs t or χ2-

value 
Mean SD Mean SD Mean SD 

FASZ  Continuous   Family size in adult 

equivalent   

+ 3.92 1.22 5.73 2.15 5.07 2.05 -5.54*** 

AGE  Continuous   Age of the household 

head in years   

+ 49.59 10.82 56.45 10.65 53.95 11.18 -3.65*** 

DPR   Continuous   Ratio of dependents to 

active members   

+ 0.24 0.15 0.42 0.18 0.36 0.19 -6.19*** 

TLU  Continuous  Livestock owned in 

TLU  

- 7.14 1.79 1.79 0.97 3.75 2.53 3.06*** 

DTNM  Continuous   Distance to market 

center in km 

+ 10.31 6.74 11.32 7.71 10.96 7.96 0.782 

SSHOAT   Continuous Share of small 

ruminants to total 

livestock owned 

- 0.68 0.23 0.31 0.18 0.47 0.20 4.34*** 

OFFI   Continuous   Income from off/non-

farm activities in Birr  

- 5282.55 155.81 5155.81 108.01 5264.64 170.29 2.75 

RBTG Continuous  Ratio of browses to 

grazers  livestock spp. 

+ 0.669 0.307 0.301 0.454 0.535 0.451 -3.64*** 

SEX   Dummy   1 if the household is 

male; 0  otherwise   

- 80.07(69)  67.10(75)  75.01(144)  2.312 

EDUC   Dummy  1 if the household is 

illiterate,  

0 otherwise  

- 84.37(73)  66.31(74)  73.00(146)  5.32*** 
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In order to identify the most important factors which determine household food 

insecurity from the hypothesized potential variables, binary logit model was estimated by 

employing SPSS Version 16.0 statistical package. 

 

Table 4: The maximum likelihood estimates of the logit model 

***, ** and * Significant at 1% probability level, Significant at 5% probability level and  Significant at 10% 

Probability level, respectively.  

  

Since the likelihood ratio test statistics 

exceeds the chi-square critical value by 9 

degrees of freedom, the hypothesis that all 

coefficients of the model except the 

intercept are equal to zero is rejected. 

Another measure of goodness of fit used 

in logistic regression analysis is the count 

R2, which indicates the number of sample 

observations which are correctly predicted 

by the model. The count R2 is based on the 

principle that if the estimated probability 

of the event is less than 0.5, the event will 

not occur and if it is greater than 0.5, the 

event will occur (Maddala, 1993). In other 

words, the ith observation is grouped as 

food insecure if the computed probability 

is greater than or equal to 0.5, and as 

otherwise food secure. The model results 

showed that the logistic regression model 

correctly predicted 89.6 % of the sample 

households. The sensitivity (correctly 

predicted food insecure) and the 

specificity (correctly predicted food 

secure) are found to be 92.57 % and 87.25 

%, respectively (Table 4). Out of the nine 

variables hypothesized to influence 

household food insecurity, five were 

found to be statistically significant. The 

maximum likelihood estimates of the 

logistic regression model showed that age 

of the household head, family size, 

livestock owned measured in TLU, ratio 

of browse to grazer livestock species 

owned, share of small ruminants to the 

 Coefficients Wald Odds ratio 

Constant -7.836 3.849 .000 

EDUC -.068 .004 .934 

AGE -.817** 5.796 .924 

SEX -1.052 .997 .349 

FASZ 1.041*** 8.906 2.832 

RBTG -2.069** 2.747 7.917 

OFFI .087 1.988 1.000 

SSHOAT -1.514*** 6.557 .827 

TLU -.397** 5.248 .672 

DNMT .104 2.331 1.110 

DPR 4.297 1.098 3.061 

Person Chi-square 97.57*** 

-2log-likelihood 206.39 

Specificity  87.25 

Sensitivity  92.57 

Correctly predicted (Count R2) 89.6 

Sample size 200 
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total livestock owned, and dependency 

ratio were important factors identified to 

influence pastoral household food 

insecurity in the study area.  

 

Discussion 

The sign of the coefficient of age of 

the household head showed negative 

relationship with food insecurity which 

was statistically significant. This means an 

increase in the age of the household head 

decreases the likelihood for the household 

to become food insecure. This is possible 

because as pastoral households acquire 

more experience in livestock husbandry 

and resource management, they have 

better chance to become food secure. This 

result agrees with the prior expectation. 

Keeping other factors unchanged, the odds 

ratio in favour of food insecurity decreases 

by a factor of 0.924 when age of the 

household head increases by one year. 

Family size is found to be highly 

significant to determine household food 

insecurity in the study area. This 

household factor revealed a positive 

relationship with food insecurity 

indicating that the odds ratio in favour of 

the probability of being food insecure 

increases with an increase in the family 

size. More specifically, the odds ratio in 

favor of food insecurity, increases by a 

factor of 2.832 as the family size increases 

by one member. The likely explanation is 

that in an area where households depend 

on primary production sector wherein the 

productivity of the sector is low, 

increasing household size results in 

increased demand for food. This demand, 

however, couldn’t be matched with the 

existing food supply so ultimately end up 

with food insecurity. 

The relationship between the amount 

of livestock holding and food insecurity 

turned out to be negative and statistically 

significant. The odds ratio in favour of 

food insecurity decreases by a factor of 

0.704 when the amount of livestock 

owned by a household rises by one TLU. 

This is an absolute indication that 

ownership of livestock is crucial for a 

pastoral household to be food secured in 

the study area.  Livestock, besides its 

direct contribution to subsistence need and 

nutritional requirement, livestock serves 

to accumulate wealth that can be disposed 

during times of need, especially when 

food stock in the household deteriorates. 

Further, sampled households’ share of 

small ruminants to the total livestock 

owned related negatively with food 

insecurity and the relationship is also 

found out to be statistically significant. 

Small ruminants, sheep or goats, are the 

best source of regular cash income for 

pastoral households with less investment. 

The income generated from the sale of 

sheep and goats serves to buy grains and 

other food items from the market hence 

supports to keep the household food 

secured. The odds ratio in favour of food 

insecurity decreases by a factor of 0.827 

when the share of small ruminants to the 

total livestock increases by one percent in 

the household.  

The study result also revealed that the 

ratio of browser to grazer livestock species 

owned statistically significant and 

negatively related with food insecurity. 

The odds ratio in favour of food insecurity 

decreases by a factor of 7.917 when the 

ratio of browsing animal to grazing animal 

increases by one percent in pastoral 

households in the study area. This study 

result clearly explains the real situation of 

the pastoral system. Livestock species 

have two major feeding behaviours, 

browsing and grazing. Camel and goats 

are browsers. They feed shrubs and have 

better ability and chance to survive 
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throughout the year even when there is 

drought and no grasses in the rangeland. 

In contrast cattle and sheep are grazers. 

They feed grasses. Cattle and sheep will 

strongly be affected by drought due to 

feed shortage, i.e., grasses, and serious 

shortage of water. Hence, the selection of 

appropriate livestock species matters 

much to ensure food security of pastoral 

households’ and minimizing the risk of 

failing into food insecurity during 

drought.    

 

Conclusion and Recommendations 

Multiple studies have been undertaken 

to examine the extent and determinants of 

food 

security in rural highlands Ethiopia. 

Hence sufficient information is available 

to undertake appropriate intervention in 

those areas. However, few studies have 

sought to investigate the magnitude and 

correlates of food insecurity in pastoral 

areas of the country. Livestock holding 

was found to be important factor to 

determine pastoral food insecurity 

negatively.  Although livestock holding 

negatively affects food insecurity among 

pastoral households, the composition of 

livestock species also matters to minimize 

the risk of failing into food insecurity for 

pastoral households. Greater ratio of 

browse to grazer species of livestock puts 

pastoral households in better off food 

security status than households having 

less browses to grazers ratio. Further, 

small ruminants are found to be important 

species of livestock in the study area to 

have year round income and favour 

households to purchase food from the 

market. Age of the pastoral household 

head being proxy to experience in 

livestock husbandry and resource 

management affected food insecurity 

negatively. Increased household members 

put heavy burden on the household to 

meet their minimum food requirement so 

was found to determine food insecurity 

positively in the study area. Therefore, 

policy makers and development actors 

have to focus on improving livestock 

productivity and greater attention should 

be paid to small ruminants and browse 

species of livestock and limiting the 

proportion of grazers particularly cattle. 

Due attention should also be given to limit 

household size through awareness 

creation about family planning. Intra 

district experience sharing among the 

pastoral households should also be 

encouraged. 
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