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Food security at the household level in the rural areas of Ethiopia has remained a challenging goal until
today. The design and implementation of effective measures to reduce household food insecurity needs
an in depth understanding of its covariates. As a result, this study was conducted with the specific
objectives of estimating the situation, extent and severity of food insecurity, identifying factors
influencing food insecurity and the traditional coping mechanisms used by farm households in fighting
food shortage in Shalla district of West Arsi zone, Oromia region. In order to achieve these objectives,
data were collected from 150 randomly selected households in three randomly selected kebeles of the
district. Data was analyzed using both descriptive statistics and econometric method. The results from
descriptive statistics showed that of the total surveyed households, 62% were food insecure. In
addition, results revealed that there was statistically significant difference between food insecure and
food secure households with regard to different demographic, economic and institutional factors.
Furthermore, the self-reported months of food shortage of the surveyed households was on average 3.5
months for which they have used different traditional coping strategies. The food insecurity gap and
severity of the sampled households computed using Foster, Greer and Thorbecke (FGT) indices were
8.5 and 1.4%, respectively. The results of binary logit model showed that family size in Adult equivalent
(AE), age and dependency ratio had significant and positive effect on food insecurity, while gender,
cultivated land, livestock ownership in Tropical livestock units (TLU), oxen ownership, fertilizer use and
income from safety net had a significant and negative effect on food insecurity.
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INTRODUCTION

Food security is an income issue, either in the form of market (Dione, 2004). Its absence hinders the affected
one’'s own food production or from non-agricultural groups not to participate in other economic activities. In
activities such as employment to access food through the the year 2000, World leaders committed themselves to
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the number one Millennium Development Goal (MDG) of
eradicating poverty and hunger, by half the proportion of
people who suffer from food insecurity between 1990 and
2015. However, the 2003 World Food Summit review, in
Rome predicted that many regions would not reach their
MDG targets, particularly Sub-Saharan African (SSA)
countries where a third of the population is food insecure
and with an actual increase (through population growth)
in the number of hungry people (Food and Agricultural
Organization (FAO), 2004).

Ethiopias’ rural population is highly dependent on both
crop and livestock production for their livelihood.
However, the contribution of agriculture to food security
declined as the growth in the food production could not
keep pace with the population growth. The level of food
insecurity also increases as to the distinction between
transitory and chronic food insecurity has become
increasingly blurred (PASDEP, 2005; FAO/WFP, 2012).

Ethiopian government and international donors are
implementing different types of responses to food
insecurity to attain food self-sufficiency and reduced food
aid dependency (WFP, 2006). Regardless of substantial
resources invested each year by the Government and its
partners to reduce food insecurity, both chronic and
transitory food insecurity problems continued at the
household level (DPPA, 2010; European Union, 2012).

In fact, the general food security situation has highly
deteriorated in different parts of the country particularly in
Oromia (Disaster Risk Management and Food Security
Sector, 2011). In Oromia region, over 90% of food
supply comes from subsistence rain fed agriculture
(Adgolign, 2006). But drought expanded even to
previously rainfall sufficient areas and leading to fall in
productivity and crop yield loss (BoFED, 2008). As a
result, Oromia regional food security commission
indicated that in the year 2007 alone 29% of the District
found in the region are reported food insecure (ORRFSC,
2008). This magnitude increased to cover 46% of the
District found in the region in the year 2011. Generally, in
all zones, particularly in some part of Borena, Guji, Bale,
Arsi and west Arsi and the two Hararghe zones, the
general food security situation has been highly
deteriorated due to the impact of the extended drought
which affects the main livelihood of the society in all
zones (DRMFSS, 2011).

The WAZDoPED (2012) classified Shalla District as
one of the food insecure District found in the zone. Based
on data obtained from WAZFS-DPPO (2011), due to
recurrent drought occurring, the number of food aid
beneficiaries’ in the District increased from 22 thousand
in 2008 to more than 40 thousands in 2011/2012.
According to the same source, the District is becoming
the most food insecure demanding food aid for more than
25% of the population. Furthermore, the cycle of drought,
famine and distress is widely increasing in study District.
Off/non-farm opportunities to improve the lives of farmers
and their families are limited. With ever increasing
population and recurrent drought, the household food
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security situation is worsening in the study area.

The problem of food insecurity takes particular forms in
its extent, causes and consequences at different level of
analyses. Survival strategies also differ according to the
degree of the problem, season and also by region,
community, household, gender and age. As a result,
preparation and implementation of different policies to
improve the livelihoods of rural people in Oromia and
food security situation needs area specific information on
the problems of food insecurity. Intervention that may be
based on past research finding conducted elsewhere
may lead to erroneous results. Consequently, this study
was undertaken in Shalla district of west Arsi zone of
Oromia region with the general objective assessing
factors influencing rural households’ food insecurity
situation. The specific objectives of this study were:

1. To determine rural farm households’ food insecurity
situation, food insecurity gap and its severity in Shalla
district;

2. To identify factors influencing food insecurity of farm
households in the study area;

3. To analyze the coping strategies that rural farm
households of Shalla district use against food insecurity.

MATERIALS AND METHODS

The study was carried out in Shalla district of West Arsi Zone of
Oromia Region. It is 30 km from Shashamene and 279 km from
capital Addis Ababa. The district is composed of 38 rural Kebeles®
and the capital, Aje. The elevation of the district is estimated to be
in the range between 1000 and 2300 m above sea level. There are
two agro-climatic zones found in the district namely kola® (68%) and
Woinadega® (32%). The mean annual temperature of the district
lies between 22 and 25°C. The district gets annual mean rainfall
ranging from 1000 to 1200 mm (SWFEDO, 2012) (Figure 1).

Agriculture is the primary economic activity in the district where
above 95% of the population engaged. Rain-fed crop production is
the dominant production system in the district. Added with recurrent
drought, the less fertility of land have diminished the contribution of
the sector and pronounced food insecurity in the district. The major
cereal crops produced in the district are maize, wheat and teff.
There are also other cereal crops produced in the district like horse
bean, barley and chick peas (SWFEDO, 2012).

Three stages stratified random sampling technique with
probability proportional to size was used to draw three kebeles and
150 households. In the first stage, following the agro-climates, the
kebeles of district were stratified into two strata namely kola (having
26 kebeles) and Woinadega (having 12 kebeles). In the second
stage, using probability proportional to size, two kebeles from kola
strata namely Algee Rimaa and Leenca Lamaan, and one kebele
from Woinadega namely Fandee Ejersaa were randomly selected.
Finally, using a simplified formula provided by Yamane (1967), a
total of 150 households were randomly selected from respective
lists of farmers in the three kebeles using probability proportional to
size.

The study primarily relied on primary data which were collected

! The smallest political administrative unit

2 commonly used Ethiopian term for areas of altitude 1,800 meters and below
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Figure 1. Map of the study area.

by using a semi-structured questionnaire. The primary data
collected by the semi-structured questionnaire focus mainly on
those factors hypothesized to have an effect on the food insecurity
status of households. The important sub-groups included in the
questionnaire were: demographic characteristics, household
assets, land resources, crop output and coping mechanisms used,
use of modern agricultural input, livestock ownership, agricultural
extension services, marketing services, credit services, off/non-
farm employment and household consumption in last seven days.
Relevant secondary data sources were also assessed to
supplement the primary data.

The household food insecurity status was measured by direct
survey of household consumption. Interview was made in the
average period where there was neither surplus (harvesting
season) nor shortage. In addition, there was no drought during the
survey period. The principal person responsible for preparing meals
was asked how much food was prepared for consumption from
purchase, stock and/or gift/loan/wage over a period of time. In this
study, a seven-day recall method was used since such a measure
gives more reliable information than the household expenditure
method (Bouis, 1993). According to Gulled (2006), these seven
days recall period is selected due to the fact that it is appropriate for
exact recall of the food items served for the household within that
week. If the time exceeds a week, for instance 14 days, the
respondent may not recall properly what he has been served before
two weeks.

Therefore, the consumption data collected on the basis of seven
days recall method were converted into kilocalorie using the food
composition table manual adopted from Ethiopian Health and
Nutrition Research Institute (EHNRI, 1997). Then, in order to
calculate the households’ daily caloric intake, the total households’
caloric intake for the last seven days were divided by seven. The
household’s daily caloric intake per adult equivalent was calculated
by dividing the household’s daily caloric intake by the family size
after adjusting for adult equivalent using the consumption factor for
age-sex categories.

The results were compared with the minimum subsistence

requirement per adult equivalent (AE) per day of 2,200 Kcal which
is set by the Ethiopian Government (MoFED, 2008). Accordingly,
this value of minimum subsistence requirement was used as a cut-
off point between food secure and insecure households in which
case the household is said to be food insecure if it fails to meets
this minimum and secure otherwise.

Descriptive statistical tools were employed to explain the food
insecurity situation of households with respect to demographic,
socio-economic and institutional variables. The specific descriptive
statistics used in this study include: tabulation, frequency,
percentages, mean, and standard deviation. Statistical tests like T-
test and Chi-square test were also used to compare food insecure
and food secure households in the study area based on different
demographic, socio-economic and institutional factors. To estimate
head count ratio, food insecurity gap and to assess the severity of
household food insecurity the Foster, Greer and Thorbecke (FGT)
index was employed which was widely used for poverty
measurement studies Hoddinot (2001). Following Hoddinot (2001),
the class of FGT index was specified as follows:

P, =1/ni(ﬂ)a (fyi>zthenz—y;=0 (1)
=y Z

Where:

n = number of sampled households,

g = number of food insecure households,

Z = cut-off between food security and food insecurity
(2200kcal/AE/day)

yi = a measure of per adult equivalent food calorie intake of the ith
household

a = the weight attached to the severity of food insecurity (take
values 0, 1 and 2)

Due to recurrent drought occurring in the district, food shortage
became a common phenomenon. But households used a variety of
mechanisms to cope up with the food deficit. Consequently these



coping mechanisms were identified and analyzed by using
descriptive statistics (that is percentage).

Econometric model specification

In this study, the dependent variable Y (household food insecurity)
is dichotomous variable taking value 1 if the household is food
insecure and O otherwise. In the case where the dependent variable
is dichotomous, probability regression models are the most fitting to
study the relationship between dependent and independent
variables (Gujarati, 2004). Therefore, in this study logit model is
chosen for its simplicity and less complexity of its interpretation.
Then, following Gujarati (2004) logit model is specified as follows:

1

R=B( =1X) =1 G

)

Before the execution of the above specified logit model, the
explanatory variables were tested for the existence of
multicollinearity where the explanatory variables are highly
intercorrelated (Maddala, 1992). In this study, variance inflation
factor (VIF) was used to detect the degree of linear relationship
among the explanatory variables. The result showed that there was
no serious problem of multicollinearity among the explanatory
variables.

Definition of variables and hypotheses

In this study, household food insecurity status was taken as the
dependent variable which is explained by different demographic,
socio-economic and institutional factors. Variables definition and
hypothesis are given as follows.

Family size (X1)

It refers to total family size in the household adjusted to adult
equivalent consuming unit to capture the difference in food
consumption by age and sex within the household. Zerihun (2009)
and Indris (2012) concluded in their study that the higher the family
size in adult equivalent, the higher would be the level of
consumption which requires large quantity of food entailing positive
relationship with food insecurity status. Thus, it is hypothesized in
this study that family size in adult equivalent affects food insecurity
status positively.

Sex of the household head (X2)

It is dummy variable taking a value of 1 if the household head is
male and O otherwise. Sex of the household head is an important
determinant of food insecurity. This is because, according to
Abebaw (2003) and Abonesh (2006) male headed household are in
a better position to pull labor force than female headed ones. In
addition, Kassie et al. (2012) concluded in their study that due to
differences in access to resources, female headed households are
more likely to be more food insecure than male headed
households. Therefore, it is hypothesized that male headed
households are less likely to be food insecure.

Age of the household head (X3)

It refers to the period from his/her birth to the time of interview and
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was measured in years. According to Abebaw (2003), age of
household head is negatively related with food insecurity in that
households acquire experience and knowledge in farming and
accumulate wealth through time which would enable them to be
food secure than younger households. But according to Indris
(2012), age of the household head is positively related with food
insecurity in that food insecurity increases with the increase of age
due to the fall in labor force of an individual so as to participate in
different income generating activities which in turn helps
households to access food. As a result the sign of age is pre-
indeterminate.

Land cultivated (Xa)

This refers to cultivated land size measured in hectares. Since it
reflects ownership of an important resource, it is expected that, it
would decrease the likelihood of household to become food
insecure. That is, households with large cultivated land size would
be expected to produce more and to be more food secure than
those with less cultivated land. Thus, size of cultivated land and
food insecurity were expected to be negatively related in
accordance with the results of different researchers (Lewin and
Fisher, 2010; Arene and Anyaeji, 2010).

Dependency ratio (Xs)

It measures the number of members in non-working age group
supported by those in the working age group; therefore it is a
measure of the pressure on productive households. It is calculated
by dividing household members below age of 15 and above 64 to
that number of member in the age range of 15 up to 64. Arene and
Anyaeji (2010) and Indris (2012) concluded in their study that
dependency ratio positively affects food insecurity status of
households. Thus, in this study it is hypothesized that dependency
ratio contributes positively to the households food insecurity status.

Livestock owned (Xe)

It refers to the number of livestock owned by the household in terms
of tropical livestock unit (TLU). Livestock contribute to household’s
economy in different ways: as a source of pulling power, source of
cash income, source of supplementary food and means of
transport. In addition, livestock are considered as a means of
security and means of coping strategy during crop failure and other
calamities. Thus, households with more number of livestock have a
better chance to be food secure and thus, have less risk of food
insecurity. Adugna and Wogayehu (2011) in their study in Wolayita,
found that households with less number of livestock have more
probability to be food insecure than households with more number
of livestock.

Education level of the household head (X7)

This refers to the formal years of schooling attained by the
household heads. Educational attainment by the household head
could lead to awareness of the possible advantages of modernizing
agriculture by means of technological inputs and diversification of
household incomes which, in turn, would enhance household’s food
supply. Thus, negative relationship between education level of the
household heads and household’s food insecurity is expected in
this study in accordance with many other studies result (Frehiwot,
2007; Ayantoye et al., 2011; Lewin and Fisher, 2010; Arene and
Anyaeji, 2010).
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Oxen owned (Xs)

This refers to the number of oxen owned by the household to
undertake its farming activities. Oxen are one of the important farm
assets and are the major source of traction power in the study area.
Abebaw (2003) noted that there is a symbolic relationship between
crop production and oxen ownership in the mixed farming system.
In addition, oxen provide manure and draught power to crop
cultivation and therefore used to boost crop production. Therefore,
ownership of more oxen power would enable households to have
better chance to escape serious food shortages. The same result
was also obtained by Habtom et al. (2005) in Koredegaga, Oromia
region, Ethiopia. As a result, it is expected that nhumber of oxen
owned and food insecurity be negatively related.

Contact with development agents (Xo)

It refers to the frequency that a farmer visited development agents
for technical guidance. The higher the contact between the farmer
and the development agent, the more information and technology
flows from the latter to the former which in turn widens the
household’s knowledge with regard to the use of improved variety
and agricultural technologies. Therefore, those farmers with
frequent contact are likely to produce more and become food
secure than others and thus, reduce risk of food insecurity. Lewin
and Fisher (2010) in their study in Malawi, found that farmers who
are less frequently visited by the development agent are more food
insecure than those farmers with frequent contact.

Proximity to market center (Xio)

This refers to the distance between the farmers’ home and the
nearest market that the household usually made transaction which
is measured in kilometers. This is included because proximity to
market center creates access to additional income by providing
non-farm employment opportunities and easy access to inputs,
extension and transportation. It is therefore hypothesized, in this
study that the nearer the household to the market center, the less
would be the probability of being food insecure. The same result
was also obtained by Lewin and Fisher (2010). Therefore, in this
study it is hypothesized that proximity to market center is positively
related with food insecurity.

Fertilizer use (X11)

This refers to the use of chemical fertilizers such as urea and Di
Ammonium Phosphate (DAP) to improve farm productivity. Here, it
is measured as the total amount applied in the farm land of the
household in the survey year in kilograms. Fertilizer use has often
been perceived as improving farm productivity per unit area. Thus,
households using more kilograms of fertilizer are expected to be
more food secure than others. Zerihun (2009) and Adugna and
Wogayehu (2011) concluded in their study that households using
more quantity of fertilizers were more food secure than others.
Hence, fertilizer use is hypothesized contributing negatively to food
insecurity.

Improved seed use (Xi2)

This refers to those seeds that come out of research centers. Use
of improved seed is expected to give better or more yield than local
seed per unit area which in turn reduces the probability that the
household become food insecure. As a result, households using
improved seeds on their farm land have more potential of producing

more crop output which in turn helps them to reduce risk of food
insecurity. Adugna and Wogayehu (2011) concluded in their study
that households not using improved seeds have more probability of
being food insecure than others. As a result, use of improved seed
is hypothesized to be negatively related with food insecurity.

Credit use (Xi3)

This refers to the amount of money borrowed from different sources.
According to Abebaw (2003), credit for the purpose of consumption
or purchase of agricultural inputs like improved seed, chemical
fertilizers, etc improves the food security status (reduce risk of food
insecurity) of the households. Consequently, households who are
getting the amount of credit they required were expected to have
more probability of being food secures than others. The result of
Ayantoye et al. (2011) in Nigeria also confirms this result. Similarly,
in this study it is hypothesized that the amount of credit received is
negatively related with food insecurity.

Income from safety net (Xi4)

This refers to income earned from safety net by working on safety
net public works or through direct support. The study area is one of
the food insecure Districts under productive safety net program
(PSNP in west Arsi zone. Households in the study area mostly
cover their food shortfall through the income received by working on
safety net public works. Therefore, households who have received
higher income from safety net are more likely to reduce the risk of
food insecurity than others. Zerihun (2009) concluded similar result
in his work. As a result, income received from the safety net is
expected to affect food insecurity negatively.

Income from off/non-farm activities (Xis)

This refers to the sum total of earnings generated in the survey year
from activities outside farming like retail trading business, casual
work on wage basis, etc. When crop production output and income
earned from sales of livestock and livestock products are
inadequate, households often look for other income sources other
than agriculture to push themselves to the threshold of securing
access to food (Abebaw, 2003). Consequently, income earned from
such activities enables households to reduce the probability of
being food insecure. As a result, it is hypothesized that households
who managed to earn higher off/non-farm income are less likely to
be food insecure.

RESULTS AND DISCUSSION
Descriptive results
Food insecurity status of the sampled households

Results of food insecurity status of the sampled
households based on the minimum recommended calorie
requirement of 2200 kcal/day/AE shows that out of the
total surveyed households, 62% were food insecure while
only 38% were food secure (Table 1). The mean per
capita calorie intake of the sampled household was
2147.22 kcal, which was lower than the minimum calorie
requirement of 2200 kcal. Food insecure and food secure
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Table 1. Kilo calories per day per adult equivalent of the sampled households.
Kilocalories per day per adult equivalent Food insecure (62%) Food secure (38%) Total households (100%) t-value
Minimum 1475.12 2205.46 1475.118
Maximum 2190.90 3359.07 3359.065
Mean 1898.83 2552.48 2147.22 18.01***
Standard deviation 137.23 302.08 383.74
Note: ***Significant at 1% probability level; Source: Field survey, 2013
Table 2. Sex and food insecurity status.
. . Food insecure Food secure Total 2
Categorical variables X -value
Frequency Percent Frequency Percent Frequency Percent
Sex
Male 68 73.12 52 91.23 120 80 7 g
Female 25 26.88 5 8.77 30 20 )
Note: ***Significant at one percent probability level; Source: Field survey, 2013
Table 3. Food insecurity status and demographic characteristics of the households.
Food insecurity status Statistic Age Family size Dependency ratio Education
N 93 93 93 93
Food insecure Mean 44.08 4.72 1.82 1.73
SD 7.33 1.26 0.84 2.4
N 57 57 57 57
Food secure Mean 39.19 4.04 1.36 2.64
SD 5.47 0.89 0.4 2.89
N 150 150 150 150
Mean 42.22 4.47 1.64 2.08
Total households SD 7.07 1.18 0.74 2.65
t-value -4.34%** -3.62%** -3.88*** 2.08**
Note: *** and **Significant at 1 and 5% probability level, respectively; Source: Field survey, 2013
households were getting the mean calorie of 1898.83 and headed households. In addition, male headed

2552.48 kcal/AE/day, respectively. There was statistically
significant mean difference in per capita calorie intake
between food secure and food insecure households at
one percent probability level.

Demographic characteristics of households

According to the survey results presented on Table 2,
from the total sampled households, male headed
households accounted for 80% while female headed
households accounted for 20%. With this participation,
female headed households were more food insecure
which accounted for about a quarter of the total food
insecure households or 83.33% of the total female

households accounted for about 91.23% of the total food
secure households or 43.33% of the total male headed
households. There was statistically significant proportion
difference between food secure and food insecure
households in terms of gender at one percent probability
level. Thus, the result shows that there was great
disparity of food insecurity status due to gender
difference among the household heads.

The results of the survey (Table 3) show that the
average age of food insecure household heads (44.08
years) was greater than the average age of food secure
households heads (39.19 years). In addition, in the study
area food insecure households were characterized by
large family size in adult equivalent and high dependency
ratio. The result then shows that food secure households
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Table 4. Food insecurity status of the households and the economic factors.

Food insecurity status  Statistic Cultivated land Livestock owned Oxen owned Off/non-farm income
N 93 93 93 93
Food insecure Mean 1.37 2.69 0.71 188.57
SD 0.63 2.23 0.75 100.29
N 57 57 57 57
Food secure Mean 1.95 5.79 1.75 399.68
SD 0.65 4.65 1.37 151.73
N 150 150 150 150
Mean 1.59 3.87 111 288.15
Total households ) 0.69 3.67 1.14 164.82
t-value 5.36*** 5.48*** 6.06*** 6.04***
Note: ***Sjgnificant at 5% probability level; Source: Field survey, 2013
Table 5. Food insecurity status and institutional factors.
Food insecurity . . Improved . Contact Income from Proximity to
status Statistic  Fertilizer seed credit with DA safety net market center
Food insecure N 93 93 93 93 93 93
Mean 74.35 48.35 186.39 2.95 771.86 14.71
SD 38.88 28.97 108.9 1.84 271.34 3.45
N 57 57 57 57 57 57
Food secure Mean 132.84 73.86 288.70 421 960.48 14.14
SD 69.72 45.66 361.00 2.52 332.06 2.66
N 150 150 150 150 150 150
Total households Mean 95.21 59.76 234.41 3.43 828 14.49
SD 58.92 39.32 261.86 2.2 301.59 3.18
t-value 6.45*** 3.77%* 1.38 3.52%** 2.72%%* -1.07

Note: *** and **Significant at 1 and 5% probability level; Source: Field survey, 2013

numbers of dependents living in the food secure
households were also few relative to food insecure
households. Furthermore, food secure households had
also achieved more grade level than food insecure
households which may help them to reduce the risks of
food insecurity.

Economic factors

Average cultivated land of the sampled households was
1.59 ha with a standard deviation of 0.69 (Table 4). This
average was greater than the national average of 1.18 ha
and the zonal average of 1.42 ha (CSA, 2011). The
average cultivated land was 1.37ha (SD=0.63) and
1.95ha (SD=0.65) for food insecure and food secure
households, respectively. In addition, food secure
household were also in a better economic condition
having large livestock in Tropical livestock unit (TLU) and
large number of oxen which are very crucial to determine

the food security status of households in rural areas.
Income earned from off/non-farm activities which are
expected to supplement crop and livestock production
was also relatively higher for food secure household in
the study area. Therefore, the socio-economic analysis of
the study area shows that food secure households
possessed more resources which have boosted their
production level and helped them to reduce the risks of
food insecurity.

Institutional factors

The institutional factors analysis of the study area (Table
5) also shows the food secure households were relatively
in a better condition. Food secure households have used
more amount of fertilizer (132.84 kg) and improved seed
(73.86 kg) on their cultivated land which are very
important input to increase production and productivity
levels of farmers in the study area. Thus, use of more
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Table 6. Distribution of household heads by the number of months of food shortage.

Number of months Food insecure

Food secure Total households

of food shortage

Frequency Percent Frequency Percent

Frequency Percent

1 0 0
2 16 17.78
3 32 35.56
4 16 17.78
5 17 18.89
6 9 10.00
Total 90 100
Mean (SD) 3.68 (1.25)
t-value -

3 33.33 3 3.03

5 55.56 21 21.21
1 11.11 33 33.33
0 0 16 16.16
0 0 17 17.17
0 0 9 9.09

9 100 99 100

1.78 (0.67) 3.5 (1.33)

- -4 47

Note: ***Significant at 1% probability level; Source: Field survey, 2013

yield increasing input by food secure households has
helped them to reduce the risk of food insecurity relative
to food insecure households who have cultivated very
small size of land by applying less of these inputs.

The mean amount of credit received by the food
insecure households was Birr 186.39 (SD=108.9) while
the average amount of credit received by the food secure
households was Birr 288.70 (SD=361.00). The result was
in agreement with the hypothesis made that the more the
number of contact between the farmer and development
agent, the less the probability of households to become
food insecure. In addition, the mean annual income was
Birr 771.86 (SD=271.34) and Birr 960.48 (SD=332.06) for
food insecure and food secure households during the
survey year, respectively. Results presented in Table 5
also shows that the mean distance of food insecure
households to the nearest market was 14.71 Km while it
was 14.14 Km for their counterparts.

Household food deficits

In this specific survey (Table 6) out of the sampled
households only 34% reported that what they produced in
the reference year was enough to feed their family. While
the remaining 66% reported food deficit of an average 3.5
months during the survey year with the minimum of one
month and a maximum six months. Among households
reporting food deficit, 9% of them were from food secure
households while the majority (91%) were from food
insecure households. The result shows that food insecure
households were facing more number of months of food
shortage than their counterparts.

Causes of household food deficits

Households who had reported to had food deficit in the
survey year were also asked to list the cause of food

deficit in order of their importance. Food insecure and
food secure households accounted at about 73.12 and
57.89% mentioned the delay and absence of adequate
rainfall as the first and the most pressing problem,
respectively. The other most common causes of
household food deficit in the study area were listed in
Table 7.

Households
deficits

coping mechanisms against food

As indicated, 66% of the surveyed households had
reported food deficit of at least one month and above
(Table 8). Then the next question raised for these
households was to ask them ‘how did you cope with the
food deficit’? They were asked how they were managing
the problem of food shortage. Among the most common
copping strategies practiced by majority of the
households in the study were reducing adults’ meal for
children to eat, reducing number and size of meals. But
with the extension and increase in the severity of the
problems households were also forced to practice the
other different copping strategy against food deficit.

Extents of households food insecurity

In the study area, the head count index or the incidence
of food insecurity was found to be 0.62 implying that 62%
of sampled households could not meet the minimum
recommended energy requirement. The food insecurity
gap index (P,) came out to be 0.085. This means that the
extent of calorie deficiency gap for the sampled
household was 187 Kcal/AE/day. That is, an average of
187 Kcal/AE/day of additional energy food was needed to
lift households out of food insecurity. Furthermore, the
survey result revealed that the severity of food insecurity
in the study area was 0.014 which means that the
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Table 7. Major causes of households’ food deficit.

Cause of food deficits Food insecure (%) Food secure (%) Total (%)

Delay and absence of adequate rainfall 73.12 57.89 67.33

Insect or pest infestation - 1.36 0.52

Shortage of oxen 26.88 5.26 18.66

Shortage of cultivated land 46.24 20.25 33.33

Shortage of agricultural input 8.25 15.25 10.91

Less fertile land 11.83 37.54 21.6

Lack of credit 10.13 7.69 9.2

Poor health of farmer 6.15 451 5.52

Divorce 3.26 - 2.02

Weed infestation 2.25 3.25 2.63

Price rise in agricultural input 26.00 34.04 29.06

Shortage of labor 6.00 2.25 4.58

Source: Field survey (2013).
Table 8. Most commonly used coping mechanisms.

Coping mechanisms insei%?g (%) secFl?r%d(%) Total (%)
Sale of more livestock than usual 2151 78.95 43.33
Borrowing of food or cash 44.09 26.32 37.31
Renting out of productive assets(example, land) 26.88 36.84 30.67
Child labor supply 49.46 47.37 48.67
Reduced expenditure on health and education 33.33 28.07 31.33
(I?ri(:éljscflgg:.)ezxpendlture on productive inputs (example, fertilizer, seeds, livestock 38.71 2105 3200
Short term/seasonal migration 4.30 14.40 8.00
Seek alternative or additional jobs 31.18 5.26 21.33
Rely on less preferred and less expensive food 29.03 28.07 28.67
Reduced meal size 75.27 52.63 66.67
Reduced adults meals for children to eat 92.47 92.98 92.67
Reduced number of meals eaten in a day 86.02 70.18 80.00
Gifts from neighbors and relatives 7.53 10.53 8.67
Receiving relief food 55.91 35.09 48.00
Participating in cash basis safety net public works 10.72 3.51 8.00

Source: Field survey, 2013

severity of food insecurity among the sampled household
was 1.4%.

Econometric model results
Determinants of food insecurity

Binary logit model was used to identify the determinants
of food insecurity. The model which was estimated using
STATA version 11.1 revealed the following results (Table
9). The estimate value of Chi-square was 108.35 which
was significantly higher than the critical Chi-square value

of 30.58 with 15 degrees of freedom at one percent
significance level. Thus, we can say that at least one of
the parameters of the determinants of food insecurity
included in the model was significant or the hypothesis
that all the coefficients, except the intercept were equal to
zero was rejected, implying the model was a good fit
(Table 9).

The predictive efficiency of the model as a measure of
goodness of fit test in the logistic model was also seen by
using the overall predictive efficiency (Count R?). Results
in Table 9 showed that out of 150 total surveyed
households, 86% (that is 129 households) were correctly
predicted by the model. In addition, regarding the
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Table 9. The maximum likelhood estmates of logit model.

Variables Coef. Std. Err. P>/Z/ ME
SEXHH -2.040 0.806 0.011 -0.377
AGEHH 0.164 0.059 0.006 0.03
EDUCLEVEL -0.222 0.092 0.216 -0.041
FAMSZEAE 0.994 0.377 0.008 0.184
DEPRTIO 1.287 0.505 0.011 0.238
LANDCULT -1.793 1.037 0.084 -0.331
FETRIUSE -0.017 0.010 0.085 -0.003
IMPRSEED -0.016 0.010 0.124 -0.003
TLU -0.242 0.139 0.081 -0.045
NMBOXEN -0.884 0.513 0.085 -0.163
CONTDA -0.040 0.170 0.813 -0.0074
CREDITU -0.001 0.003 0.641 -0.00025
PROXMRKT 0.053 0.087 0.539 0.0099
NONAOFRM -0.003 0.002 0.225 -0.00047
SAFET -0.002 0.001 0.006 -0.00035
Constant -11.916 3.214 0.245

Percent correctly predicted (count R?)* 86.00%
Sensitivity? 88.17%
Specificity 82.46%
LR chi-square 108.350***
Log likelihood -45.434
Number of observation 150

'Based on 0.5 cut value

%Correctly predicted food insecure group based on 0.5 cut value
®Correctly predicted food secure group based on 0.5 cut value
Note: *** *** gre significant at 1%, 5% and 10% probability level, respectively.Source: Model

output.

predictive power of the model within the group, 88.17 and
82.4% of food insecure and food secure households were
correctly predicted by the model. Therefore, the model is
good enough in classifying the surveyed households into
food insecure and food secure households and it is
appropriate for the data.

The logit model results also revealed that among fifteen
explanatory variables considered, nine were statistically
significant (Table 9). These include, age of household
head, sex of the household head, family size in adult
equivalent, dependency ratio, cultivated land size,
fertilizer used, livestock holding in Tropical livestock unit
(TLU), number of oxen owned and income from safety
net. They significantly affected households’ probability of
being food insecure at different probability levels. The
signs of all explanatory variables were as expected. The
discussions of significant variables are as follows:

Sex of household heads

It had significant and negative relationship with the
household food insecurity status. It was significant at 5%
probability level. The negative sign showed that male

headed households were more likely to be food secure
than female headed households. Other factors remaining
constant, food insecurity decreased by 37.7% for male
headed households than female headed households. The
possible explanation was the differential access to
production resources where male had more access to
production resources like cultivated land than females.
This was similar with the work of different individuals
(Firew, 2007; Zerihun, 2009 and Indris, 2012). Thus, it
can be inferred from the result that sex difference in
headship of the farm households was one cause of
households’ food insecurity.

Family size

This variable was found statistically significant (at one
percent probability level) and had positive relationship
with the household food insecurity status. The positive
sign showed that the probability that the household was
food insecure increased as the family size in adult
equivalent increases. Other variables remaining constant,
increased in the family size in adult equivalent by a unit,
increased the probability that the households was food
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insecure by 18.4%. The underlying reason was the fact
that as family size increased, with limited resources
additional family member increased the vulnerability of
households to food insecurity by contributing more to
consumption than to production. The result was in
conformity with the works of Zerihun (2009) and Indris
(2012).

Age of household heads

It had significant (at one percent probability level) and
positive relationship with the household food insecurity
status. The positive sign showed that the probability that
the household was food insecure increased as the age of
household head increases. Other variables remaining
constant, increased in the age of the household head by
one year, increased the probability that the household
was food insecure by 3%. The possible explanation was
that with the small pieces of land supporting the
households, as the age of the household head increased,
labour force of an individual would fall so as to participate
in other different income generating activities which in
turn increased exposure of households to food insecurity.
This result was in conformity with the works of Indris
(2012).

Dependency ratio

It had positive and significant relationship with the
household food insecurity status. It significantly affected
the food insecurity status of households at 5% probability
level. The positive sign showed that the probability of
becoming food insecure was high for households where
productive members were less than unproductive
members. Other variables remaining constant, the
probability that the household was food insecure
increased by 23.8% as the dependent age group
increased by a unit. The possible reason was that high
dependency ratio results in large humbers of dependents
in the households with less contribution to production of
households which in turn increased risk of food insecurity
to the household. This was in conformity with the works
of Adugna and Wogayehu (2011) and Indris (2012).

Land cultivated

It had significant (at ten percent probability level) and
negative relationship with the household food insecurity
status. The negative sigh showed that the probability that
the household was food insecure decreased as cultivated
land increases. Other variables remaining constant,
increased in cultivated land by one hectare, decreased
the probability that the household was food insecure by
33.1%. The possible explanation was that, when

cultivated land increased, households would be able to
minimize its production risks or would be able to produce
more which in turn helped to reduce food insecurity
problem of his family. This result was in conformity with
the hypothesis of this study and the works of Zerihun
(2009).

Fertilizer use

This variable was found statistically significant (at ten
percent probability level) and had negative relationship
with the household food insecurity status. The negative
sign showed that the probability that the household was
food insecure decreased as the amount of fertilizer used
increased. Other variables remaining constant, increased
in the amount of fertilizers applied by one kilogram,
decreased the probability that the household was food
insecure by 0.3%. The possible explanation was that,
increased in the use of fertilizer increased productivity
and production. In addition, in the descriptive results it
was shown that, less fertility of cultivated land was
among the major cause of household’s food deficit in the
area which in turn was increasing the problem of food
insecurity in the area. As a result, use of increased
amount of fertilizer could minimize the problems and
furthermore could improve the problem of food insecurity.
This result was similar with the results of Adugna and
Wogayehu (2011).

Livestock holding

It had negative and significant relationship with the
household food insecurity status. It significantly affected
the food insecurity status of households at ten percent
probability level. Other variables remaining constant,
increased in the number of livestock holding in Tropical
livestock unit (TLU), decreased the probability that the
household was food insecure by 4.5%. The possible
explanation was the fact that, households with large
number of livestock in tropical livestock unit had better
chance of earning more income from livestock
production. This in turn helped households to buy foods
when they faced shortage and invested for the purchase
of farm input which increased production and thus
ensuring food security at the household level. Similar
result was also obtained by Indris (2012).

Number of oxen owned

This variable was found statistically significant and had
negative relationship with the household food insecurity
status. It significantly affected the food insecurity status of
the households at ten percent probability level. Other
variables remaining constant, increased in the number of



oxen owned by one, decreased the probability that the
household was food insecure by 16.3%. The possible
explanation was that oxen as the most traction power in
the area, helped households to produce more by
themselves or to earn income by renting their oxen to
others which in turn helped households to access food.
Similar result was also obtained by Zerihun (2009).

Income from safety net

It had negative and significant relationship with the
household food insecurity status. It was significant at one
percent probability level. The negative sign showed that,
households with large income from safety net had more
probability of becoming food secure than others. The
possible explanation was that the program provided
additional income for the households with which they
purchased foods from the market when their stock was
very low and thus ensuring food security for their family.
Other variables remaining constant, increased in income
from safety net by one Birr, decreased the probability that
the household was food insecure by 0.035%. The result
was in conformity with the result of Zerihun (2009).

CONCLUSION AND RECOMMENDATIONS

The result of this study shows that 62% of the surveyed
households were unable to get the minimum daily energy
requirement. In addition, the food insecurity gap and
severity of food insecurity was also high calling for
intervention. Important factors positively related to food
insecurity were age, gender, family size and dependency
ratio. Therefore, interventions intended to help food
insecure households in the area have to give priority to
old aged and female headed households. Furthermore,
strengthening capacity of females through education
should be an integral part of the intervention. Households
should also be educated on the need to adopt the family
planning techniques so that they may bear the number of
children which their resources can accommodate. Since
majorities of the households in the study area are
Muslims, natural birth control and other alternatives
should be carefully assessed by considering the culture
and religion aspects of family planning facilities.

Land, livestock and oxen ownership were negatively
related with the food insecurity status of households in
the study area. However, with an increase in population
size of the District, land was becoming in short supply
and the farmers were forced to produce crop on small
plot of land (WAZDoPED, 2012). It is, therefore,
important that the zonal and regional government should
integrate development of the rural sector, the spread of
small-scale industries throughout the rural areas and the
reorientation of economic activity through promoting off-
farm and non-farm employment opportunities. This could
shift some proportion of households from entire reliance
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on land. Furthermore, livestock development packages
must be introduced and promoted to increase their
production and productivity. In addition, farmers’ capital
problem should be solved through enhancing rural credits
to the farmers. But provision of rural credit in the area
should address the religious practice of households in the
area. In addition, to increase their production and
productivity necessary efforts should be made to provide
improved water supply, sustainable forage program and
veterinary services.

Income generated from safety-net was found to have
negative effect on food insecurity status of households.
This is because; safety nets in addition to meeting the
immediate consumption needs of vulnerable households
are intended to enhance productivity by allowing
investment in agricultural input and prevent asset
depletion of households which in turn complement
households effort to manage potential shocks. Therefore,
the program should continue its operation through proper
targeting and identification of beneficiaries, and its fruit
should be monitored and evaluated on continuous basis.
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