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Abstract

An understanding of the determinants and causes of food insecurity is
important for interventions aiming at minimizing food insecurity. Therefore,
this study was conducted to measure the determinants of food security in
the case of Tach Gayintworeda, Amhara regional state, Ethiopia.
Interventions aimed at planning and reducing food insecurity at micro-
level need information on the causes of food insecurity in that specific
area and its determinants.The study was conducted mainly by collecting
guantitative data from 200 respondents selected from three kebeles;
primary and secondary data were collected from various sources. Kebeles
were stratified first, then simple random sampling was employed to select
the sample kebele, and systematic random sampling was used to select
respondents. Semi-structured questionnaires and key informant interviews
were conducted and analyzed using descriptive and inferential statistics
such as T-test, Chi-square tests as well as logistic regression. The survey
result shows that about 56.2 per cent of sample respondents were food
insecure, while only 43.8 per cent were food secure. Variables such as
land holdings, possession of oxen and farm production of households
have been found significant in determining the food security status of
households. The cultivated land size was also found to be significant.
Intensified agriculture and livestock production have to be introduced
and implemented in the area to combat the food insecurity situation of the
study area.
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I ntroduction

Background and Justification

Over thelast ten years, there has been increasing evidence that production and
productivity areincreasingly influenced by the changing frequency and intensity
of extreme weather events (IPCC, 2007). It has been argued that unless more
sustainable management of food production is adopted prices will rise and
becomeincreasingly volatile and the damage to the environment will continue
toincrease (Nellemann, et a. 2009).The devel opment and widespread adoption
of integrated, diversity-rich optionsfor sustainable agriculture and food security
will require a halistic, interdisciplinary, ecosystem and biologically-based
approach that takes account of the social, economic and cultural aspects of
agriculture (IAASTD, 2009). It acknowledges the interconnectedness of
biodiversity, food security and human and ecosystem health and in so doing
indicates the requirement to involve a range of stakeholders (farmers,
consumers, agricultura and food industriesand researchers) ininterdisciplinary
Interventions.

More than one billion people suffer from food insecurity and malnutritionin
theworld (IAASTD, 2009).0ut of thisnumber, 900 million peoplearelivingin
devel oping countrieswhere 250 million of them reside in Sub-Saharan Africa
(FAO, 2010). Ethiopia has about 20 million food-insecure people (ATA,
2010).About 83 per cent of the population of Ethiopia depends directly on
agriculture for their livelihoods (WB, 2007) while many others depend on
agriculture-related cottage industries such as textiles, leather, and food ail
processing. Agriculture contributes 46.3 per cent of Gross Domestic Product
(GDP) and up to 90 per cent of foreign export earnings. Ethiopia has ample
resourcesfor agriculture. It has 111.5 million hectaresof land. Whilethe country
has 74 million ha of total arable land, only 13 million ha are being used.
Agricultureisakey driver of Ethiopia slong-term growth and food security.
Ethiopian economy isdominated by the agricultural sector accounting for 39.7
percent of the national GDP. The sector is akey supplier of inputs for food
processing, beverage and textile industries. Ethiopian agricultural sub-sector
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is dominated by cereal crop production constituting a significant proportion
of the sub-sector (MoFED,2013).Although the agriculture sector playsacrucia
rolefor the economy and livelihoods of the mg ority, its performance remained
poor and could not feed the growing popul ation which has an annual increment
of two million people (FAO, 2012). In addition, rapid population growth
challenged the achievement of food security and poverty reduction effortsin
Ethiopia. Thisresearch would contributeto filling the gap and design solutions
based on redlity and felt needs of farmers, help policymakers design and
Implement more effective pro-poor food security policies and programs and
thereby pave the way to improve agricultural productivity and food security.
Thisresearch was al so conducted to clearly identify common determinants of
food insecurity and provide clear insight for devel opment stakeholdersin order
to intervene and to find aremedy for the respective malady. This paper also
ams in contributing to the literature on determinants of food security in
Ethiopia, particularly intheAmhararegion where45 per cent of rural households
have been reported to be food insecure. The study will assess the situation of
food insecurity and the determinant factors that contribute to food insecurity
of the research area.

Research Objectives
1. To asses food security status of households (HHSs) inthe study area

2. To identify determinants of food security inthe study area

Resear ch M ethodol ogy

Description of the study area

Theresearch was conducted in Amhararegion, South Gonder zone, Tach Gayint
woreda* located 761 kilometers away North West of the capital, AddisAbaba.
TachGayint lies between 11° 22'11° 42’ N Latitude and 28° 19' 28° 43 E
Longitudes. It isdelineated by North Wollo administrative zonein the North;

*Woreda is an administrative unit lower than zone and higher than kebele(smallest administrative unit in
Ethiopia)
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inthe South by Simadaworeda, East by South Wollo administrative zone and
in the west byLay Gayint woreda. Thetotal area of the Woreda is 994.84 Sq.
Km. There are three agro-ecological zonesin the Woreda, namely warm low
land (kola) that covers 23 per cent of thetotal area, warm and humid mid-high
land (Wbinadega) which covers 61 per cent and wet high land (Dega) covering
16 per cent of thetotal area. Thetopography of the Woreda is characterized as
23 per cent mountainous, 22 per cent plain with gentle slope, 28 per cent rough
terrain and 27 per cent rugged and gorge. It has an altitude range of 1500-
2800m above sealevel, the temperature rangesfrom13c to 27c and rainfall is
from 900mm to 1000mm per annum and the forest coverage reached 13.85
per cent (GTPReport December 2014, Bahir Dar. The popul ation of the study
areais109, 109 (CSA, 2008). Fifty two per cent of the population of theregion
isbetween 15 and 64 yearsold agewhichisavery productive age. Theaverage
family sizeinthe study areais5 people per house hold (TGWO0A, 2012).

Sudy Design and Sampling Procedure

The choice of the methods of a particular study depends on the purpose of the
research to pursue. In agiven research, the choice of methods influences the
way inwhich theresearcher collectsand anayzesthe data. However, thereare
no strict rules as such for the choice of the method but a researcher needsto
strike a bal ance between the cost and time availablefor the research, and depth
and breadth of information needed to beanayzed by aqudlitative and quantitative
method. Taking this into consideration, the researchers employed both
gualitative and quantitative research methods. Regarding the sampling
techniques, both probability and probability sampling techniqueswere applied.
Non-probability sampling techniques such as purposive sampling was used to
select the key informants, probability sampling techniques such as stratified
random sampling was used to classify kebel es based on agro ecological zone,
simple random sampling was used for selection of kebeles and systematic
random sampling was applied for the selection of HHs. Quantitative datasuch
as age, sex, and household size, landholding, soil erosion, livestock holding,
education, and supporting servicesand ingtitutions such asmarketing, extension,
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health, and education. The status of HHsfood security and itsdeterminantsin
theworeda are studied inthispaper. The datacollected for thisstudy was mainly
guantitative while some qualitative datawas a so collected. To know the status
of food security seven daysfood consumption datawhich includesthe number
of meals, type of dish and type and quantity of food consumed per week per
household was collected and converted to energy consumption per day per
Adult Equivaent (AE) inkcal. Demographic and socio-economic datacollected
from rural HHswas used to study the determinants of food security and coping
strategies. These datainclude age, sex, size of HHsin age group, educational
status, size of landholding, land cultivated and the amount produced, livestock
holding, sources and amount of income for food including own production,
off-farm income, remittances.

Sampling Design

Thedegree of precision, desired methods of analysis, objectivesof theresearch,
cost and time determine the type of sampling design to be adopted. The study
woreda (TachGayint) was selected purposively. The researcher observed the
persistent and deep-rooted food insecurity problems, despite efforts made both
by the government and NGOs. Considering thisthe study areawas sel ected and
then kebeles were stratified into dega (highland) Weinadega (mid-land) and
kola (low land) based on agro-ecological zone. From each agro-ecological
zone, three kebeles were selected randomly by a simple random sampling
method, onefrom each agro-climatic condition. Out of 1800 HHsin al kebeles,
200 householdswere selected proportionally by systematic sampling method
proportionate to each agro-ecol ogy.

Data Collection M ethod

Before conducting the actual survey, semi-structured and structured interview
schedules were prepared. Permission was sought from all participating
households before proceeding with interviews. The survey was conducted in
two roundsto avoid along timeinterviewing and keep therecommended schedule
for collecting consumption data. In the first round, socioeconomic and
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demographic data were collected through interviewing and observation
techniques. Food consumption data which includes the number of meals
consumed, type of dish consumed at each meal and type and amount of food
consumed per week was collected in the second round. The second-round survey
was conductedin July second week up to August fourth week asfood consumption
datafor studying food security status hasto be conducted 5-6 weeks after the
main harvesting season. I nterviewing thewomen responsiblefor preparing food
and using abalance measuring the amount consumed in thelast seven daysin
each HH was the technique used to collect the data.

I nterview for Household Heads

To know the status of food security, seven daysfood consumption datawhich
includes the number of meals, type of dish and type and quantity of food
consumed per week per household were collected through interview and
converted to energy consumption per day per AE in kcal. Demographic and
socio-economic data were collected from rural households to study the
determinants of food security in the district.

Secondary Data Collection

Secondary sources contributed much for the preliminary knowledge essential
to supporting thefindingsreported in the study. Secondary databoth published
and unpublished were reviewed from various sources, including regional, zonal
and woreda sector bureaus and offices (agriculture and rural development,
health, education, food security and disaster prevention, CSA andlocal NGOs).
The data includes information on physical and demographic characteristics,
systems, procedures, food aid, Productive Safety Net Program(PSNP),
availability, and accessibility of food.

Description of variablesand expected signs

1. Household Size: Theoretically size of the HHs can have a positive or
negative relationship with food security status depending on the age of the
HHs. With increasing number of members in the HHs who are actively
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involved in providing labor for production, therelation could be positive or
negative otherwise. Thisisthetotal family sizewho livetogether under the
same household adjusted to AE.The expectation is that as the family size
increases the probability of the household to be food insecure increases.
Thisis because the household head will be burdened to feed members of
the family and face shortage of food. Therefore, family sizeisexpected to
have anegative relationship with thefood security status of the househol ds.

2. Age: Age of Household Head measured in years is expected to have a
positive correl ation as experience and knowledge increaseswith age. Age
Isacontinuous explanatory variable peculiar to the household head. In most
rural households, food production and animal rearing are carried out by the
head of the household. Thisisbecause of thefact that once his/ her children
reach marriageable age, they leave the house making their own house. So
that age of the head of the household is important with regard to the
availability of therequired food for the survival of thefamily. Asthe age of
the head of the household increases, there is a more probability of that
household to be food insecure, since the older aged HHs are unable to
work hardfor thesurvival of their family members. Inlight of this, theage
of the head of the household and food security is negatively correlated.

3. Educational level: Household head’'s educational level measured in
numbersof yearsin schooling isexpected to have apositive correlation as
experience and knowledge increases with education level. The better the
educational level of the household head, the higher the chanceto maintain
the food security status of his family with for instance diverting to other
Income-generating activitiesbesidesfarm operation in the study area. The
level of education of the household head has a significant effect on food
security. Thus, thisvariableisexpected to have apositiverelationship with
the food security status of the HHs.

4. Sex: Accessto different resources and role in productive activities varies
with sex. Ma e headed househol ds have better accessto resourcesand are
engaged in productiverolesthan female counterparts. Therefore gender is
expected to affect HHs food security either negatively or positively
depending on whether the household head ismale or female. Male headed
HHs can be more food secure relative to femal e-headed.
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5. Number of Oxen Owned: Oxen isused as adraught power and the most
important meansof cultivating land. Therefore, HHsowning moreoxen are
ableto cultivate and produce moreland and produce more crop output and
hence have abetter chance to be food secure than those who possess none
or fewer oxen.

6. Landholding: landholding is amajor socio-economic asset determining
food security status. Accessto agricultural land playsan important rolein
reducing food insecurity. Some better-off and landless farm households
cultivate moreland than they own, acquiring land by sharecropping plotson
aseasonal basis from other HHs. In addition, farmers who have land but
lack labor, oxen and inputs such as seed, fertilizer did cultivate smaller
proportion of their land. Therefore, theamount of land cultivated isexpected
to have apositive correlation with food security.

7. Farm Production: Farm productionisconsi stent with farm income, which
Isspent to improvethefood security situation of households. HHs depend
on sources of incometo purchasefood and agricultural inputs. Thereforeit
Isexpected that HHswith better production will have better incomeand are
lessinsecure as compared to those with lower production and income.

8. Technology (fertilizer and improved seed use): Chemical fertilizer
Increases crop production through increasing nutrient availability to plants.
Therefore, theamount of fertilizer useisexpected to increase the probability
of aHH to be food secure. Improved seeds are released for one or more
characters as high yielding potential, disease or pest resistance, high
response to input use and adaptation.

9. Distanceto Nearest M arket: Proximity to market centers creates access
to additional income by providing off-farm/non-farm employment
opportunities, easy access to inputs and transportation. It was, therefore,
expected that households nearer to the market center have abetter chance
to improve household food security status than those who do not have
proximity to market centers. Proximity to market centerswas measuredin
kilometersand it was reported that market distance hasasignificant effect
on food security.
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Methodsof DataAnalysis

Both descriptive and inferential analysis methodswere employed. Food security
status of the district was computed through the analysis of quantitative and
gualitative datathat were collected on food consumption pattern of households.
The households' food security status was measured by a direct survey of
consumption. Household caloric acquisition is a measure of the number of
calories, or nutrientsavailable for consumption by household membersover a
defined period of time. The principal person responsible for preparing meals
was asked how much food was prepared for consumption over aperiod of time
for aday.

Thedaily wagerate of the cash transfer is cal culated on the basis of the cost of
buying 3 kg of cerealsand 0.8 kg of pulses per day (15kg of cereal and 4kg of
pulses per person per month) in the market (TGWOA, 2012).Food security
statusat ahousehold level can be measured quantitatively by asurvey of income,
expenditure, and consumption. In this study, cal orie consumption per day per
adult equivalent was used to measure whether a household is food secure or
food insecure. A household was categorized asfood secureif consumption per
AE is equal to or greater than 2200 kilocalorie (kcal) and insecure if
consumption was less than 2200 kcal per day per adult. The household food
consumptionin cal orieswas cal culated from the data coll ected through asurvey
on the type and amount of food consumed within seven days prior to data
collection. Data on available food for consumption, from home production,
purchase and /or gift/loan/wagein kind for the last seven (7) days before the
survey day to the household was collected. This seven daysrecall period was
selected due to thefact that it is appropriate for exact recall of thefood items
served inthe household within that week. If thetime exceedsaweek for instance
14 days, the respondent may not recall properly what he or she hasbeen served
two weeksearlier. Thismethod wasalso appliedinthe poverty and livelihood
studies conducted at the national level byAddis Ababa University in
collaboration with the International Food Policy Research Institute (IFPRI)
and other international organizations.
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Theamount and type of food consumed per week per househol d were converted
to theamount of energy in kcal consumed per AE per householdinthefollowing

steps.

A) The amount of food consumed per week per household was converted to
the amount of energy in kcal consumed per week using household food
composition tablefor usein Ethiopia.

B) Thesizeof theHHswas converted to adult equivalent using AE conversion
factor.

C) Theamount of energy consumed per week per HH was divided into seven
to know the amount of energy consumed per day per household.

D) Fourthly, the amount of energy in kcal consumed per day per household
was divided to the size of household in AE to find energy consumption per
AE per day. After cal cul ating the amount of energy consumed per day per
AE for each household, the result was compared with the standard
recommendation for usein Ethiopiai.e. 2200 kcal so asto sort food secured
and insecure HHs. Accordingly, 95 householdsfound to consumelessthan
the cut-off, 2200 kcal per day per adult equivalent were rated as food
Insecure. Seventy four Househol dswhose consumption equal to and above
2200 kcal were rated asfood secure.

A binary logistic regression model was applied as the dependent variabl es of
the study in aregression model are dichotomous and measured as a dummy
(food secure (1) and food insecure (0)). The model measures the effect of
different socio-economic and demographic independent variableson the status
of food security. Chi-square and T-test were also used to compare the
differences and associations between food secure and insecure groups on the
soci0-economic and demographic variables.
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Resultsand Discussion

Food Security Satus of the Households

The households’ food security status can be measured by a direct survey of
income, expenditure, and consumption. In this study, households food or
calorie acquisition/consumption per adult per day was used to identify thefood
secure and food-insecure households. The calorie consumed by the household
Is compared with the minimum recommended calorie of 2200 kcal per adult
per day. If the consumption/acquisition islessthan the recommended amount
then, the household is categorized as food insecure and if greater than the
recommended amount, asfood secure. The reason for the use of thismeasure
was that it produces a crude estimate of the amount of calories available for
consumption in the household. Moreover, it isnot obviousto respondents how
they could manipulate their answers. Asthe questions are retrospective, rather
than prospective, the possibility that individualsor householdswill changetheir
behavior asaconsequence of being observed islessened (Hoddinott, 1999). In
addition, the reliability of income datain subsistence farming where record-
keeping islimited isaways questionable.

The households' food security status was measured by a direct survey of
consumption. Data on the available food for consumption, from home
production, purchaseand /or gift or aid/loan/wagein kind for the previousseven
(7) days before the survey day by the household was collected. Then the data
were converted to akilocal orie and then divided into household size measured
in AE. Following this, the amount of energy in kilocalorie available for the
household is compared with the minimum subsistence requirement per adult
per day (i.e. 2200 kcal). Asaresult, of al respondent households, 95 households
werefound to befood insecure and 74 werefood secure. 1t meansthat (56.2%)
of the respondent households were food insecure and (43.8%) of them were
food secure. The socio-economic characteristics of the household heads are
briefly described interms of their age, sex, education, landholding, livestock
possession and access to credit. The distribution of the age of the household
heads indicated that about one-fourth of them are of ages between 20 and 39
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years. Over half were aged between 39-60 years and the remaining onefourth
was more than 60 years. The size of the HHs in number varies from one to
eleven with an average of 5.68 HHsmembersliving in ahousehold. Of thetotal
sample, 9.2 per cent; 58.8 per cent and 32 per cent of HHs had 1-4; 4-6 and 6-
11 household members. The landhol ding of ahousehold took into account all
types of land (homestead, farmland, fallow and pond) that a household owns
either through gift, long year rented and tenured. While 55.7 per cent had less
than one ha, the remaining 44.3 per cent of HHs possess more than 1 ha of
land. The averagelandholding of the samplerespondentsis0.84 ha. Livingin
the mixed farming system, the main sources of income of sample HHs are
crops, livestock and off-farm income. By 2014/15 the average contribution of
crops, livestock and off-farm income to the gross income were 70, 22 and 8
percent, respectively. Themain cropsgrowninitsorder of areacoverageinthe
specified crop year were wheat, teff, potato, barley, maize. Depending on the
HHs livestock possession the contribution of livestock to the gross income
variesfrom zero to 22 percent. Thelivestock possession also variesfrom zero
to 12withan averageholdingof 2in TLU.

Thetype of cropsused to prepare food recipe consumed initsorder of caloric
contribution, asthe survey result reveals, include cereal (triticale, teff, wheat,
barley, maize, sorghum and millet) 34 per cent maize 37 per cent wheat, 10 per
cent teff, 10 per cent sorghum, 3 per cent potato and 4.14 per cent pulses.
Animal products(milk and milk products, butter, eggs) contribute one per cent,
sugar, alcoholic drinks, and othersto the cal ories consumed. Food composition
receipt table prepared for use in Ethiopiaused to convert food consumed into
acalorie, and the size of each household is changed to its adult equivalent
using a conversion factor to know kcal/AE/day. On these bases, the status of
food security for 170 households was assessed. Only 74 (43.8%) HHs are
food secure and the rest 95 (56.2%) consuming less than 2200 kcal are
chronically and/or seasonally food insecure. The amount of cal ories consumed
per AE varies from 925 kcal /AE per adult from food-insecure category to
3180 kcal from food secure category and 78 (82.3%) consume lessthan 1650
kcal and are chronically food insecure. The average energy consumption of the
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sampleis2052.5 kcal per day per AE (Table 1) lower than both the recommended
daily allowance (2200kcal) and the average consumption of Amhararegion
i.e., 2058 kcal (CSA, 2007).

Table 1. Energy consumptionin kcal per AE per day per samplehousehold

Energy available| Food secure | Food Insecure Total
in kcal

No % No % No %
<1500 29 30.5 29 30.5
1500-1799 48 50.5 48 50.5
1800-2199 18 18.9 18 18.5
2200-2399 47 63.5 — - 47 63.5
»2400 27 36.5 — - 27 36.5
Mean 2052.5
Maximum 3180
Minimum 925

Source: Own survey, 2017

Association of independent variablesbetween groups of food secured and
insecur e households

T-Test and chi-sgquare test were used to find the association between the
Independent variables acrossthe groups of food security and insecurity.

Discretevariables

Sex: The number of female respondents account for 12.5 per cent (15) and
mal e respondentswere 87.5 per cent (155) and the number of malerespondents
is11times greater than femalerespondents (Table 2). The proportion of food
insecure women is much greater than their counterpart that is food secure
women. From the total female sample HHs only 21 per cent of them arefood
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secure. Theother 79 per cent of women arefood insecure. Pearson chi-square
test was conducted to examine whether there was arelationship between sex
andfood insecurity. Theresultsrevea ed that therewasasignificant relationship
between thetwo variables (Chi-square value=4.295, p = 0.038) (seethe Table).
Thisindicatesthat there is significant relationship between sexesin terms of
food security status of households.

Education: Educational level was categorized asliterate and illiterate. From
the total sample HHs, 118 respondents (70.4%) were illiterate and 50
respondents (29.6%) were literate. In addition to these, 56 (63.6 %) food
insecured are illiterate and 32 (36.36%) were literate. Chi-square test was
appropriated to measurethe rel ationshi p between education and food insecurity.
Thetest was conducted to examine whether there was arel ationship between
education and food insecurity (Chi-square value =4.853). Theresultsrevealed
that therewas a5 per cent significant relationship between the two variables.

Marital status: Regarding marital status of the sample HHsin the study area,
153(90.5%) HHsaremarried, 10 (5.8 %) arewidowed and 5 (3 %) are divorced.
The correlation of the two dependent and independent variables were tested.
Theresult indicatesthat therewas 7.4 per cent significant rel ationship between
the two variables. The households explained that widowed households and
divorced HH heads shouldered more responsibility than married household
heads, which leadsto the reduction of capacity and increases vulnerability to
shocks. Thus, from thetotal widowed and divorced HHs 11 of 15 or (73%) are
food insecure.

Landholding size:Out of the total sample HHs in the study area 83(49.1%)
respondents had lessthan 0.5 ha, 74 (43.7%) had greater than 0.5 and lessthan
1 haof farmland and therest 12 (6.35) had greater than 1 haof farmland. The
Chi-square valuetest was conducted and the resultswereindi cated as chi-square
=25.057 and the association of land size and food insecurity are significant in
the study area; astheland parcel increases, food insecurity decreases. Thesize
of landhol ding isthe determinant factor that limitsthefood insecurity situation
of the HHs. Farmland isthe major productive asset in the rural community in
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general andinthestudy areain particular. Householdsthat own alarger plot of
land can produce more crops and possibly diversify their crop enterprisesand
income sources. The land is perhaps the single most important resource, asit
isabasefor any economic activity especialy intherural and agricultural sector.
Farm size influences farmers' decision to use or generate new technologies.
92.8 per cent of the respondentsin the study areahad lessthan one ha.

Oxen and other livestock possession: Inthedistrict 66.4 per cent of thesample
HHshad oxen, 18.8 had two oxen, 34.6 per cent had no oxen, 82.4 per cent had
domestic animals and 17.6 per cent had no domestic animal. Like the other
parts of Ethiopia, animal resources play a great role in improving HHs food
security in the study area. Animals provide milk, cheese, eggs, and other
products.In addition, animalsespecially sheep, muleand cattle are sold directly
inthe market and are the swift sources of incometo purchasefood, agricultural
Inputs such asfertilizer, seed, etc. Cow dung and other animal faecesareinputs
for preparation of compost and manure to increase fertility of the soil
which has positive contributionto improve food security status. For some
farmers, animals are the main sources of income. Inthe study area, fromthe
total sampled HHs, 33.2 had no oxen, 48.2 per cent had only one ox per HH,
18.45 per cent had two and more. Only 6.5 per cent of food insecure households
had 2 oxen. Therelationship between the two variableswastested through chi-
sgquare test. The result showed that there is less than 5 per cent significant
rel ationship between food security status and oxen possession (chi-squarevalue
= 8.063); the possession of oxen determinesthe capacity of HHHsto produce.
The households cited that in addition to providing draught power, livestock
a so helps households by providing a source of farmyard manure, fuel, food
and an asset against shocks. Thus, the possession of livestock and oxenisakey
determinant of household capacity and which reduced food insecurity in the
study area. The sample respondents also reported commonly used livestock
ownership asakey criterion for wealth ranking among sampl e households. In
the districts livestock production is equally important as crop production in
terms of achieving household food security. Moreover, 47.3 per cent of the
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Table 2. Chi-Squaretest for discrete variables
Discrete Variables Food security Chi- Signi-
Food in Food square | ficance
secure secure value
Sex Made 77 78 4.295
Femae 11 3 0.038**
Total 88 81
Education Literate 32 18 4.853 0.05**
[lliterate 56 62
Total 88 80
Marital status| Married 76 77 5.199 0.074*
Divorced 5 0
Widowed 6 4
Total 87 81
Landholding | <=.0.5 32 51 25.057 | 0.000***
sizeinha >0.5-1 54 20
>1 2 10
Total 88 81
No. of oxen One 51 30 8.063 0.018**
Two 11 20
Total 62 51
Production 1—3q 28 34 8.625 0.035**
4—8q| 53 36
9-10q| 6 6
>10 0 5
Total 87 81
Technology Yes 37 30 1.454 0.483
No 51 50
Total 88 81
Market access Yes 17 25 3.039 0.219
No 70 55
Total 88 81

Source: Own Analysis, 2017 *** ** * gignificant at 1%, 5%, and 10%, respectively
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households have proposed livestock as aprimary source of income and thus
asacoping mechanism during the critical period of food insecurity. Almost
all sampled households noted that apair of oxen is arequisiteinput for
ploughing during crop production.

Farm production: Among the total sample HHs 151 (89.9%) of the HHs
produce annual crop production that ranges from 1-8 g/ HH/yr, 14 (8.2%) of
the HHs had got 9-10 g/HHs/yr and the other 5(2.9%) produce more than10 ¢/
HHSs/yr. In addition the average mean of crop productioninthe study areawas
5.5q/HHs/year. However theaverage adult equivalent family size of thesample
HHsinthe study areawas 5.68. The projected national and international food
grainrequirement for the person per year was 2.29 ¢/ yr/person USAID (2009).
Theactual mean grain availablefor the sample of householdsin the study area
IS 0.98g/L per year per person, which is much less than the national and
international average by 44.6 per cent. This, impliesthat there was arelation
between production and food security status and was less than 5 per cent
significant and the result of the chi square test equalsto 8.625.

Technology: Inthestudy area, 37(42%) of respondentswho arefood insecured
and 30 (37%) of food secure respondents applied agricultural technologies.
However, the proportion or the rate and the method were not as per the standard.
The correlation between dependent and independent variables were tested
through chi-square test. The result of the test implies that there is strong
correlation between variabl es (chi-square=1.454) and theresult isinsignificant.

Market access and Food insecurity: 73.9 per cent of the respondentsin the
study areadid not have enough market access. Only 26.1 per cent had enough
access to a Market information system, marketing facilities, and marketing
organizations. Distance from the market isamong the few marketing features
influencing household economy ingeneral and food security in particular. Where
marketsaretoo far to sell agricultural out putsand purchaseinputs, the priceis
inefficient giving less incentive to farm producers. Where markets are near,
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market informationisavailableto both sellersand consumers' priceincentives
are better. In highlands, access to major food items was found higher in
iImmediate post monthsthan during planting time and pre-harvest months. About
90 per cent of HHsreported that Output from crop production was not enough
tofeed al theyear round. Therefore, farm HHs purchase maize, millet, sugar,
common salt for consumption in addition to agricultural inputs and non-food
items throughout theyear. L ocal markets must stock needed food and makeit
available at prices that surrounding customers including farmers can afford.
These customers must have cash or tradable assets, including labor. To get cash
income for purchasing these goods and for other social expenses farm HHs
sell animals and animal products, crops such as potato, teff, wheat and labor,
sheep and goat are mainly kept for cashincome.

ContinuousVariables

Age: The age of respondents ranges from 20 to 77 years and the mean ageis
48.5 years. The mgjority of the respondents were between 39-60 years old.
When ageincreases, food insecurity increased dueto two reasons: asthe age
increases the number in the family also increases without increasing thefarm
land; and as the age increases even the available land is fragmented as land
continuesto be shared among members of the growing family (Table 3).

Family Size: It is supported by relevant literature that the size and
composition of afamily is associated with household income and food
Insecurity. Thisvariabledirectly affectsthe dependency ratio of the household.
The datarevealed that the mean sample household sizeis 5.68 individuals,
while some familieswere as small as two or as large as11. When family
sizeincreases, the level of food insecurity increases.
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Table 3. T-Test for continuousvariables

Sig. T df Mean Sd.Error
Difference | Difference

AGE Equd
variances
assumed | .778 -1.267| 166 |-.10795 |.08521
Equd
variances
not
assumed -1.270| 165.705 -.10795 | .08499
FAMILY S ZE Equd
variances
assumed |.074* 1.385| 166 | .30105 |.21743
Equd
variances
not
assumed 1.373 | 154.410 .30105 |.21931
Source: Own Analysis, 2017 *** ** * ggnificant at 1%, 5%, and 10%, respectively

Estimation Result of the Logistic Regression Model for Deter minant of
Food insecurity in the Sudy Area

The binary logistic regression model is used to estimate and identify socio-
economic determinants of food security in the area. While food security
status that is being food secure (1) or being insecure (0) is treated as a
dependent variabl e, socio-economic factors are used as explanatory variables
In the model, as some of the socio-economic variables can explain other
variables. Grossincome per AE either explainsor isexplained by grossfarm
and off-farmincome, thereforeit isnot important to use all thethree variables
to identify the determinants; rather using either grossincome per AE or gross
farmincomeisimportant. Out of 10 variables expected to affect food security
status at the household level using the binary logit model, only 3 variables
areestimated to affect food security statussignificantly (Table4). Landholding
size, draught power possession, and production are found to affect food
security inthe area.
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Table 4. Binary Logistics Regression M odel Output

Variables B Exp(B) SE. Sig.
SEX -1.229 0.293 1.969 0.532
AGE 0.652 1.919 0.445 0.143
EDUCATION 0.220 1.246 0.512 0.667
MARITALSTATUS 0.505 1.657 1.102 0.646
FAMILYSIZE -0.180 0.835 0.159 0.255
LANDSIZE (inha) -1.278 0.279 0.488  0.009***
PRODUCTION 0.627 1.872 0.362 0.083*
NO. OF OXEN 1.777 5.912 0.598  0.003***
TECHNOLOGY 0.113 1.120 0.452 0.803
MARKETACCESS -0.378 0.685 0.515 0.462
Constant -1.200 0.301 2.153 0.577

Log Likelihood = 149.720; Pseudo R 2= 0.194, Wald test= 1.328
*xk Rk x gignificant at 1%, 5%, and 10%, respectively
Source: Own Survey Result, 2017

Educational level of the household head: The educational level of the
household head had insignificant impact on thefood security statusof theHHs
inthe study area. Unfortunately, the result of thelogit model reveal ed that the
sign was negative and insignificant. This was due to the unfavorable
environment to benefit from the qualities of education. This means that
even if the household head was educated, there were no opportunitiesto be
benefited from. Insecure access to food may influence school attendance and
achievement, reproductive decisions, migration strategies, employment options,
and overall health and well-being. Schooling by itself isnot asufficient engine
of growth for food security and aso because farm households who are food
insecure look for labor employment for their children to secure some cash or
cropinorder toincrease accesstofood intheir family. Thisleadsto low quality
education and school interruption due to which the effects of education on
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food security isnot sound. This means that even if the household head was
educated, there were no opportunitiesto benefit from.

Technology: It is the collection of techniques, skills, methods and process
used in production of commodities which is not significant in the study area
because of two reasons; 1: majority of HHsin the study areaarefood insecure
and unableto afford the cost of applyng agricultural technology and afraid of
risks.2: Farmersdid not apply the technology as per the standard and the way
they used the technology is not right. For instance fertilizer application is not
based upon the recommendation.

Distance to nearest market: Proximity to market centers creates access
to additional incomeby providing off-farm and farm employment opportunities,
easy access to inputs and transportation. It was, therefore, expected that
households nearer to the market center have better chanceto improve household
food security statusthan those who do not have a proximity to market centers.
Proximity to market centerswas measured in kilometers. Market information
system, marketing facilities, marketing organizations and distance from the
market are among the few marketing featuresinfluencing household economy
in general and food security in particular. Where markets are too far to sell
agricultural outputsand purchaseinputs, priceisinefficient giving lessincentive
to farm producers. Where markets are near, market information isavailableto
both sellersand consumersand priceincentives are better. However, the market
did not have significant effect on food security in the study area. Since the
study areaissmall in sizeand hasan all weather road, theimpact of distanceis
not strong on the variables affecting the living condition of farmers of the
study area, asfarmers at far distancesare in abetter condition as compared
to those at middle distances regarding the above mentioned priceof grain
andfertilizer. However, the probablereason for thisfinding isthat they areat a
distance when compared to the center of the district.

Age: Inthestudy area, ageisnot asignificant variablefor food security because
HHsat different age groups are affected by food insecurity. Land distribution
inthe study areawas conducted in the study area25 yearsago in 1983. During
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that time age was thefirst criteriato get land; youth whose age was above 25
years had got land. Individuals below thisage did not, and dueto thisreason
majority of productive HHHswhose age rangesfrom 20-50 arelandlesstoday
and exposed tofoodinsecurity. Majority of theland holdersare above 65, old
and less capabl e of producing and sharing for/with their young and adultsand
practice share cropping and are prone to food insecurity which exacerbates
food insecurity. Besides, older people have more accessto land than younger
people as young people have to wait for land redistribution or they have to
sharewith families. Food insecurity isfound in all age strata. Owing to thisthe
researchers inferred that age isinsignificant for food insecurity in the study
area. Mishra (2015) found that gender of the household head and age are
statistically insignificant.

Marital status: The primary datashowsthat 90.6 per cent of sampled household
headswere married, 5.9 werewidowed, and 3.5 per cent weredivorced. Since
widowed and divorced sample HHswere very limited in number, there was
insignificant variation in marital status of the sample household heads
across study districts. However, married HHs have large families which
requires high food consumption expenditure and leads to food insecurity in
oneway andinanother way marriage could have accelerated changein status
of food security or reduced level of food insecurity.

Sex of household head: isrelated to household food security in many ways.
Culture, accessto different assets and resources, multipleroles of women are
some of thefactors attached to sex in determining food security status of HHs.
In this study, out of 170 sample HHSs, 15 (8.8%) are female and 155 sample
HHsor 91.8 per cent are male headed. The number of food securefemale HHs
varies from food secure male headed HH. Of the total 95 food insecure farm
HHs 10 (11%) arefemale and the remaining 85 (89%) are males., Thismaybe
simply dueto high sample size of male headed HHs. 66.7 per cent of female
headed HHs arefood insecure. The proportion of food secure femal e headed
HHs to total female headed sample is 33 per cent. The proportion of food
secure male HHHs, in the same way equals to 45.16 per cent. These values
shows that not only more proportion of male HHHs are food secure but also
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mal e headed HHs have higher probability to get more calorie per day per AE
for its HHs members related to female headed ones. 54.8 per cent of male
HHHsarefood insecure which isbased on food consumption survey. However,
the model result showsthat sex hasinsignificant effect on food insecurity.

Drought: Inthe past few years, Ethiopiahas been particularly afflicted by both
manmade and natural disasters. Drought, flooding, war and conflict, epidemics,
and pestilence have been the mgjor disaster risks. Drought is the leading
cause of disaster in Ethiopia and amost all drought periodswere recorded
asfamine periods. Both droughtsand the resultant famines have been the mgjor
causesof social and economic crisis inthecountry in general and inthe study
areain particular. Famine hasa so contributed to the death of millions of people
and animals over the last half century. The impact of drought is different
throughout the country and dependson the vulnerability factors of the
households. The populations of Wollo in Amhara Regional State, Tigray
Regional State, and Harargein OromiyaRegional State have historically been
most affected by drought. Research has revealed that the recurrence of
drought and famine is due to the country’s economic structure, whichis
highly dependent on subsistence rain-fed agriculture. As the agricultural
sector isdependent on erratic rainfall and traditional management, it is
highly vulnerable to the occurrences of drought . Inthestudy area, 85.29 per
cent of the respondents reported that drought is one of the major causes of
food insecurity.

Pest infestation : Pestis a plant or animal detrimental to humans or
human concerns such as agriculture or livestock production. According to
the dataof the United Nations Food and Agriculture Organization (FAO), annua
worldwide losses amount to approximately 20-25 per cent of the potential
worldwide yield of food crops. In the study area pest is one of the dominant
factorsthat negatively affectsthe food security status of the HHs. About 88.2
per cent of the respondents reported that pest isthe most common reason for
reduction of agricultural production. Some crops such asfababean, which were
commonly grown in the study area, are going out of production.
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Household size: Thisisexplained inthe negative correlation that, ashousehold
size increases food security decreases. This is due to the fact that a greater
number of the family tends to share and compute for existing production and
yield. This suggests that there is a pressure in terms of resource alocation
fromagiven entittement inthisarea. FAO (2012) pointed out that food security
is challenged by rapid population growth in Ethiopia. Without a change in
production changeinincreasing population growth could be the central reason
for problemsof food insecurity. However, the negative effect of family sizeis
not well understood by the majority of the HHs in the study area. Still, now
large familiesor children are considered as an asset.

Land size: Thelogistic regression estimation showsthat aunit increaseinthe
sizeof land significantly increasesthe food security of households by afactor
of 0.279.Thefindingsareinlinewith thefindingsof Abafitaand Kim (2014).

Production: The result depicts that a unit increase in farm production,
significantly increases the food security of households by 1.871 factors. The
findings are in line with the results of Doroch and Rashid (2013) and CARE
(2014).

Number of oxen: According to thelogistic estimation result, aunitincreasein
the number of oxen significantly enhancesthefood security of households by
afactor of 5.912. The findings are consistent with the findings of Astemir
(2014) and Muche (2015).

ConcludingRemarks

Food insecurity isnormal and regular for majority of HHs in the study area,
appearing every year and extends from April up to November to pre-harvest
timefor threeto six months. The descriptive statistics show that sex, size of
cultivated land, education, technology, animal resource holdings, draught
power possession, access to market, improved seed use, participation in
extensi on packagesare correlated with food security status. However theresult
of logistic regression model revealed that among these socio economic
variables only three namely, possession of oxen, total cultivated land, and
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production are found to be significant in determining food security status of
households. The study also indicated that annual production, oxen/ livestock
possession, size of farm land have a significant and positive influence on the
state of household food security. Farmersdo not produce enough food evenin
good rainfall yearsto meet consumption requirements. Given thefragile natural
resource base and climatic uncertainty, current policy emphaseson agricultural
Intensification are misguided because of limited understanding of the problems,
lack of resources, lack of motivation, conflicting policies and inefficient
Institutiona arrangements. Food insecurity inthe study areaisserioudy limiting
agricultural production. Despite many efforts by the government and non-
government organizations to ensuring food security in the study area, it has
been a challenge over the years. This suggests that there are still plenty of
problems that call for action. Identifying and examining the determinants of
food security inrural farm househol ds can betaken asastep towardsthe solution
to the problems. In general, it is concluded that strategies should be designed
inaway that would focus on and addresstheidentified determinantsaswell as
other factorsthat are useful to achieve household food security. However, itis
also believed that this is not a conclusive study to come up with a solid
recommendation to address the food security situation in the district under
thisstudy.
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