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Abstract

Food insecurity in Ethiopia is a serious problencifey humanity. Households face recurrent food
shortages most of which threaten their livelihoadd impact negatively on their Welfare. Empirical
findings have shown that access to sufficient isaghstable. Suggesting that whether a household
or individual is food secure at any point in tinsehbiest thought of in a dynamic sense. In this paper
an analysis of vulnerability is conducted to fimat which groups of households are more likely to
be food insecure and to remain food insecure inrbar future and to identify the influencing
factors of vulnerability to food insecurity. Givére lack of panel data in the study area for agaid
vulnerability assessment, the methodology of Capalkhrfakis, Knowles and Smulders, (2010)
developed for a cross sectional data is adoptee study comprehensively looks the food security
status at household level through different desistgpand econometric tools such as GLS,and logit
model.Using a sample data of 2444 rural households from 2011 Tigray Rural Base Line Socio
Economic Survey (TRBSS) the study revealed thaesado adequate food in the study area is
unstable, only 48.07% of households enjoy stalagd®f food security. In contrast, 28.77 percdrihe
sampled households were found in transitory situatnoving in to and out of food insecurity and
23.16% of the population is undernourished (foeaure) while also being vulnerable; these areidensd
chronically food insecure. Implying that, food sefyuinterventions and policies based on static
analysis miss significant proportion of the popidatin the study area. This work also identified
who are vulnerable (some of the characteristicshofiseholds with higher vulnerability to food
insecurity) and its influencing factors. Hencewitl help better planning interventions to improve
the food security status in general and particutasf the study area.

Key words: vulnerability, food insecurity, ruraigray.
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Chapter One: Introduction

1.1 Background Of The Study

In spite of perpetual economic growth and develagnme many parts of the world, a substantial
proportion of the global population continues tdfesufrom food insecurity and malnutrition.
Millennium development goal one recognizes thatdgewnand food insecurity are the core
hardships of poor people, and specifically setstoutalve the proportion of extremely poor and
hungry people in the world. Even if the situatioashmproved since the 1990s, the rate of
improvement remains far short of that required ttai these targets. The latest FAO figures
suggest that 823 million people in developing caastare undernourished, which is an increase
of 23 million since 1996. Nonetheless, over theadec the proportion of undernourished people
in the developing countries fell to 17 percent,zamse the total population grew faster than the
undernourished portion. There is increasing evidetmat the number of people who remain

vulnerable to food insecurity is considerably hig{eAO, 2006).

According to international food policy researchtitnge global food security is currently under
stress. Although the world’s leaders, through th& Millennium Development Goal, adopted a
goal of halving the proportion of hungry peoplevien 1990 and 2015, we are nowhere near
meeting that target (IFPRI, 2010). The percentdgendernourished people fell from 20 percent
in 1990-92 to 16 percent in 2004-06. In recentsydaywever, the number of hungry people has
actually been increasing. In 2009, on the heela global food price crisis and in the midst of
worldwide recession, the number of undernourisheapfe surpassed 1 billion, although recent
estimates by the Food and Agriculture Organizatibthe United Nations suggest that number
will have dropped to 925 million in 2010. As matfact, much of the world population is now
suffering from famine and under nutrition. Suchlpem is aggravated from time to time in the

least developed countries where their food intalgreéater than food production (FAO, 2009).



The effect of under nutrition can be transferrednfr women to their children because
malnourished mothers have a higher risk of givimghbto low-birth weight children, as do
women whose own growth was stunted by malnutritiBlence, maternal health and food
insecurity are linked, and the damaging effecteuiger are passed from one generation to the
next with malnourished mothers having low-weighbiea who face a high risk of stunting
during childhood. This can lead to a reduced wark @arning capacity as an adult and puts them
at a higher risk of giving birth to low-weight ctiien themselves. Even children who are only
moderately underweight have been found to be twiEdikely to die of common infectious
diseases as children who are better nourished(UNAQEO6G). The United Nations Children’s
Fund (UNICEF) estimates that of the 146 millionldren under five who are underweight in the
developing world, 106 million (73 percent) livejiurst 10 countries (UNICEF, 2006).

It is known fact that food insecurity causes poyevulnerability and livelihood insecurity, but is

at the same time also a result of these situatiéralicating extreme hunger speeds up progress
towards the development goals in other sectors.geluand under nutrition make it extremely
difficult for poor people to improve their own liMeoods and make it impossible for them to
contribute toward sustainable and broad-based growbe persistence of hunger is a direct
confront to efforts to reduce child mortality, tmprove educational attainment and to enable

people to invest in their own futures (FAO, 2007).

In Ethiopia the combination of manmade and natia@trs resulted in serious and growing food
insecurity problem, which expose five to six milligpeople to chronic and transitory food
insecurity problem each year. In addition, ten ionllpeople are exposed to be vulnerable, with
weak resilience (FAO, 2006Jhe extent of food security problem differs frongio: to region.
Among food insecure regions of the country Tigragion is one seriously affected by food
insecurity. As a result of the food deficient sttaa in the region, where even in a good year
farm households can only meet 60% of their totatifoeeds and the remaining is filled by food
aid -both free and Food-For-Work (Sosina and HrG2007).

Food is the most basic of human needs for surviveglth, and productivity. It is thus the
foundation for human and economic development.sAsow well known, enough food and much
more is produced to meet the needs of all peoptleanworld today. Hunger nevertheless remains

a pervasive problem in developing countries, andghmf the development agenda must focus



scarce resources on either providing food to peapleeed or enabling them to acquire it
themselves. The foundation for doing so is a réiatformation base on food insecurity that is,
access by people to food which is the most immedtaiuse of hunger. Such information is
fundamental to effectively targeting assistance,al@ting progress, and developing
interventions. Its need is now more urgent thanr ese efforts are stepped up to meet the
Millennium Development Goal (MDG) of halving thegportion of people who suffer from
hunger by 2015.

According to IFPRI (2006) reducing food insecuiitythe developing world continues to be a
major public policy challenge, and one that is cboaped by lack of information on the location,
severity, and causes of food insecurity. Such médron is needed to properly target assistance,
evaluate whether progress is achieved, and dewsppopriate interventions to help those in

need.

In Sub-Saharan Africa on the whole and in Ethigspecially, households’ capacity to manage
risks is especially low due to multiple stressoosigied with a poor asset base, making them
particularly vulnerable to food insecurity. Vulability to food insecurity is defined as the risk
that a household will, if currently food securd| teelow the food security threshold, or, if food
insecure remain in food insecurity. Vulnerabilitigerefore, is a forward-looking concept and is
not directly observable. The observed food inségustatus of a household can be seen as the ex-
post realization of potential food security stardsose probabilities are predicted ex-ante as the
household’s level of vulnerability. A large progort of observed food insecurity may be
transient, with movements into and out of it. Imtjgalar, the welfare status of a substantial share
of the population may be just above the food sécthireshold, with a high probability of falling
below it in the near future. Consequently, polinjerventions designed to reduce vulnerability
are becoming increasingly important, making it @u¢o develop reliable and easily applied

measures of vulnerability to enhance the targegifigiency of such policy measures.

As pointed out by Capaldo et al. (2010) food segpolicies should be based as much on the
assessment of households’ current conditions deeaxpectation of their future access to food.
So as to reduce the hazard of future under nutripolicy design should address the uncertainty
that households face alongside their fnsknagement options. Quite the reverse to this cammo

sense, however, widely used food security analysamly consider present access to food.



Vulnerability analysis offers a solution to thiooptem by providing a quantitative estimate of the
probability that a given household will lose accessufficient food in the near future and hence,

enable us to identify (i) who the vulnerable arg &i) the sources of vulnerability.

1.2 Statement Of The Problem

It is well thought-out that over 854 million peoptethe world are affected by food insecurity
from which -According to assessments made by thedFBnd Agriculture Organization of the
United Nations (FAO) in the years 2001/2003- 820liom are in developing countries, 25
million in countries in transition and 9 million imdustrialized countries (FAO, 2006). A
common strategy among different nations of the avtol reduce or eliminate all manifestations
of hunger and tackle food insecurity is currentiyder implementation as the World Food
Summit and the Millennium Development Goals haw@psed, i.e., to achieve the halving in the
proportion of people in the world who suffer fronunger. The time horizon raised for the
achievement of this goal is the year 2015, focusingdeveloping countries to generate food

plans, national and regional programs, and puldlicies aimed at improving the food security.

With a population projected to reach 80 million20610 and about 45 percent living below the
poverty line and most vulnerable to food insecymysuring food security remained a key issue
for the Government of Ethiopia (MoFED, 2002). Inder to combat threats of famine and

pervasive poverty and thereby ensure food sectoityts population, the government strategy
has rested on increasing the availability of foadirgs through significant investments in

agricultural technologies (high yielding varietiesseeds, fertilizer), services (extension, credit,
inputs), and rural infrastructure (roads, market$)e impacts of these policies, however, have
been shadowed as there are still millions of peaile experience extreme hunger in the country
(Bogale & Shimalis, 2009). Moreover, the achievenwirfood self-sufficiency is one of the key

objectives of the government as articulated inGEP and rural development policies and
strategies, which is also consistent with the MDOfalgf eradicating extreme poverty or hunger
(MoFED, 2012). Mainly this is due to access tdfisignt food and nutrients are essential for
household welfare, as well as for accomplishingottevelopment objectives. Households with
insufficient access to food often face other cmagjés related to food insecurity including poor

health and a decline in productivity. These chaémncan often create a vicious circle whereby



households are unable to produce enough food, evegood years, because they are battling

chronic health issues and are unable to work tio thk potential.

The gravity of food insecurity, and its many rippglieffects, has led much of the development
agenda to search for specific areas for intervangoven limited resources and growing
populations in many developing countries. Moreovir,is essential for every country
continuously to monitor its food security status, order to uncover any hidden hunger,
particularly creeping food insecurity, which mayt te readily noticeabldn recent years there
has been increasing awareness that the analysmodfinsecurity should be carried out in a
dynamic context. It is essential not just to loaktlae current incidence of an inadequate
nutritional outcome, but also to identify the inidivals, households or the communities who are
more at risk of suffering in the future. The maimalytical concept that has been developed in
order to address the issue of the future incideideod insecurity is vulnerability analysis. The
concept of vulnerability had first been applied tihe context of poverty (see
Holzmann&Jgrgensen, 2000, for an early applicatonsocial risk management), but it is
increasingly acknowledged as an important apprdackhe analysis of food insecurity as well
(Levendal, Knowles and Horii, 2005).

There also has been a recognition of the needvelale analyses to inform policies that are not
only aimed at the currently food insecure but asthwho are likely to become food insecure in
the future. The emphasis on forward-looking anayisa&s received a great deal of attention, but
most studies on vulnerability look at poverty rattien at food security. While the two concepts
are related, there are a number of specific issutts food security that should be explicitly
addressed. To a large extent these depend onfidegtihe factors that result in food insecurity
in the first place, which may not always be comsistwith the factors that result in poverty

(Scaramozzino, 2006).

A number of recent studies have provided estimatésod insecurity in Ethiopia on the basis of

cross-sectional household surveys Policy makere hlagrefore acquired a good sense of the
magnitudes concerning food insecurity and of isdrdiution across subgroups of the population.
The current food security levels on an aggregaséshun not necessarily provide a good indicator
of gauging future food security. The shift in theabysis from food security measurement based

on realized outcomes towards vulnerability measerdgnbased on expected outcomes helps
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designing preventive food security policies. Momaportantly Policies and food security
interventions based on static food security analyde not capture the imminent needs of a
potentially large share of the population thaikslly to change its food security status in thernea
future. These include currently food secure houksishihat may become food insecure in the near
future and, on the other hand, households thatikey to overcome a currently food insecure
situation without external assistance. Forwiaaking analysis of vulnerability to food insecuyrit

allows correcting these potential errors in poti@gign (Capaldo et al. 2010).

Cognizant of this fact, this study, attempted tbtlfie gap by undertaking Vulnerability analysis
(VA). Vulnerability analysis facilitates targetirag programs by providing a quantitative estimate
of the probability that a given household will lcsecess to sufficient food in the near future. A
long way from being an intangible and slight distion, this shift has major practical

Implications; being able to identify (i) who the Imarable are, and (ii) the sources of

vulnerability greatly facilitates the design of peative food security policies.
Resear ch Objective

The main objective of the study is to analyze theremt food security status and assess

vulnerability to food insecurity in the future angphouseholds in rural areas of Tigray region.
Some of the specific objectives are:

i) To profile the level of household food insecuritythe study areas.

i) To estimate the vulnerability to food insecurityhafuseholds quantitatively.

iii) To identify who is vulnerable to food insecurity daranalyze the socio-economic
characteristics of households with higher vulnditgbi

iv) To scrutinize influencing factors of vulnerability food insecurity.



1.3 Research Questions

In line with the above stated objectives, principadtivation of the present analysis is thus to

explore the following questions.

1. What is the current rate of food insecurityha research area?

2. Who is vulnerable to food insecurity and what #ne characteristics of households with
vulnerability?

3. Do the characteristics featuring households widbd insecurity and households with
vulnerability differ?

4. What is the degree of households' vulneraltititiood insecurity in the rural part of the region

and what are its influencing factors?
1.5 Significance of the Study

Food security and vulnerability analysis will ereabis to identify the food secure and insecure
households with in communities and try to predmivithe different segments of population will

be affected by un expected adverse events. Sudteatification mechanism can be used to

design appropriate pre and post shock instituticasdistance strategies. Aid agencies and
development organizations continue to face chadlengf needs assessment and targeting
interventions since there is a lack of mechanidmas tan be used to differentiate food secure
from food insecure or at-risk households. Therefblgecomes important to identify the food

insecure sections of the society and predict hasir thituation be when they face an adverse
shock. Once the insecure or at-risk householdsdargified and we know what resources they
lack, interventions can be designed to providehiheseholds with those resources, thus enabling

them to get out of hunger trap.

Moreover, a deeper understanding of the charatitarisf vulnerable groups would provide an
empirical basis for social policy, thereby stremgting both the analytical and operational
content of Ethiopian poverty reduction program @mngral and the study area in particular. This
study therefore provide an approach on what cadope to help the current food insecure to be
food secure and to reduce the likelihood of theerdble from falling into food insecurity in the

future. Consequently, such studies are away fronbdimportant for the success of efforts to be



made in the area to ensure food security. Polickemsaand planners will also draw lessons on
designing effective strategies to reduce not ontyent food inadequacy faced by households but

also exposure to future food insecurity.
1.6 Scope and Limitations of the Study

We assume that all members in a household withr aghdt equivalent calorie consumption less
than the calorie intake cut-off are undernourish@onversely, all household members within a
household with per adult equivalent calorie constiwnpabove the cutoff are considered to be
consuming sufficient calories. Various studies dhi&pian household livelihood and coping

strategies have found that household members ntafylhoshare risk factors for undernutrition,

and an individual in a household that is definedhas being undernourished, may be in fact
undernourished (Dercon and Krishnan 2000). Givea danstraints, we are unable to calculate

calorie intake variations within the household.

Besides, the ideal vulnerability analysis requpasel data. However, in this study vulnerability
estimation is made using the model developed tmatt vulnerability to food insecurity using

cross-sectional data. This may cast doubt on theeedynamism of the analysis.
1.7 Organization of the Thesis

This thesis manuscript is comprised of five maiapthrs. The first chapter presents introduction
of the study that incorporates background of thel\sistatement of the problem, objectives and
research questions, significance, scope and limitgstof the study. Chapter two, review of

literature, illustrates the concepts as well as ttieoretical and empirical basis of the study.

Chapter three presents the setting, materials atdaus used in the study. Chapter four presents
the results and discussion in detail. Conclusiaor r@commendations based on the findings of
the research work are presented in chapter fivalllyi Appendix Tables that present some of the

outputs of the regression analysis and conversiotoffs used in the analysis of the data.



Chapter Two: Review of Related Literature

This chapter is structured in the following wayctsen 2.1 clarifies definition and conceptual
issues, presents justification to food security awndnerability analysis and describes
measurements of food security. Section 2.2 conadptsinerability and its measurement issues
Section 2.3 approaches to vulnerability analysi@ @e last section, section 2.4 is devoted to

review of empirical literatures related to food sty and vulnerability analysis.
2.1 Definition and Concepts of Food Secur ity

2.1.1. Food security

The dynamic nature of food security makes it toehdifferent definition that evolved over time
(Hoddinnott, 1999; FAO, 2003). The comparison cdstl definitions shows the considerable
rethinking and reconstruction of officials thinkimg food security over the past three decades
(FAO, 2003). Food security as a concept emergetddmid 1970s, in the discussions of global
food crisis (Maxwell and Wiebe, 1999). The initfatus of food security was the one given by
UN in 1974, which focused on food supply and pstability of basic consumable foodstuffs.
This definition stated food security as “availatilat all times of adequate world food supplies of
basic foodstuffs to sustain a steady expansiomad consumption and to offset fluctuations in
production and prices” (UN, 1975, as cited by Clap02). This definition only indicates
availability of sufficient food at a global levsjet it does not guarantee that everyone has access
to enough food at an individual or household lewbreover, it proposes a stable price as a

means to ensure entitlement of food.

As a result, in 1983, FAO took up the center stat further re-shaping the definition of food
security to accommodate a new insight into secudogess to vulnerable people to available
supply of food. In other words, it was defined taintain the balance between demand and
supply sides of food security equation. It is stads: “ensuring that all people at all times have
both physical and economic access to the basictfuidhey need.” (FAO, 1983owever, this
definition does not tell us whether what indivicilabnsumed is enough or not. Apart from this,

it fails to show to what extent the consumed foad hutritional value for active work.



Understanding the abovementioned gap, in 1986 & mfluential definition of food security
concept was introduced by World Bank. This defamthappens to include broader sense of food
security and the clear difference between chrooazl finsecurity and transitory food insecurity,
which are resulted by the natural calamity, ecomoanisis and conflict (Maxwell and Wiebe,
1999). This definition entitles mankind to haveiomied “access of all people at all times to
enough food for an active, healthy life.” (Worldrika 1986:1) and takes the availability of food

and the ability to acquire as its integral esséeteEments.

Following a number of worldwide summits from thené when the World Food Conference in
1974 and based on work over several decades, fimtida of food security is today in general
agreed upon. The WFS in 1996 captured earlier Wwgrkdopting thatood security exists when
all people at all times, have physical aedonomic access to sufficient, safe and nutritioasl

to meet their dietary needs and food preferenceariactiveand healthy lifgFAO, 1996). This
definition incorporates access to food, stabiktyailability of nutritionally adequate food and the
biological use of food-ood availabilityrefers to the physical presence of food at diffetevels
from household to nationwide level, it may be fromn production or through marketsood
accesgefers to the ability to obtain an appropriate anttitious diet and is in particular linked
to resources at the household le®&blogical utilizationrelates to individual level food security
and is the ability of the human body to effectivebnvert food into energy. The ‘at all times’ and
stability dimensions point to the need for understandingeaiiras well as likely future status at
different points in time (Lovandal, 2005). Thus,absis of food security must capture the

temporal dynamics of food security.

From the definitions given to food security it isgsible to see that there are four basic concepts,
contained in the concept of “secure access to éntay at all times”. These are: (a) access to
enough food, defined by entitlement to producecipase or exchange food or receive it as a gift.
(b) sufficiency of food, defined primarily as thelaries required for an active, healthy life; (c)
security, defined by the balance between vulndtgpilisk and insurance and (d) time, where

food insecurity can be chronic, transitory or cyali

According to FAO (2003), food security is a sitoatirelated to an individual, nutritional status
of the individual household that needs to be piMmiafood security where the essential element

in this case is the introduction of social dimensid food security. Thus, the working definition
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of this study is the one given by FAO (2003:28)jahkhis in line with the objectives of the study.
Hence, food security exists “when all people, &ttiales, have physical, social and economic
access to sufficient, safe and nutritious food Whneets their dietary needs and food preferences

for an active and healthy life.”

2.1.2 Fundamentals of Food Security

Households are food secure when they have yeadraccess to the amount and variety of safe
foods that their member needs to lead active aatthelife. The food available to the household
should be shared according to individual needsfdbd must be sufficient in variety, quality and
safety and each family member must have good hetdtias in order to be benefited from the

food consumed.

Food security is a broad concept, encompassingss®lated to the nature, quality, and security
of food supply as well as issues of food accessofding to WHO (2010) each definition of

food security involves the following three key ekmts. These are:

1) Improving availability: availability is a term used to indicate supplyf@dd in terms of
guantity and quality to provide adequate energygimme carbohydrate and micronutrients
to the population of a country on a sustainablésbdwailability to household is basically
the capacity to acquire the food it needs whicimprily could be satisfied by producing
it. Any activity of a household that contributesitaprove agricultural production or food
supply would be considered as part of food avditglstrategy.

2) Increasing access, it is the strategy households apply to get thedfdHouseholds and
individuals may acquire food through own productipnrchase or national safety net
mechanisms. The concept of vulnerability is higtdhated with the idea of access. Access
is also the ability of a household to purchase foedthe physical availability of food
commodities on the local market and ability of llmeisehold to purchase food.

3) Appropriate use of available food: food insecure households tend to have larger and
high number of dependentsleeting household food needs the result of appropriate

food use.
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2.1.3 The Importance of Measuring Household Food I nsecurity

For one thing, food insecurity is not a problememnda to any one particular geographic region
of the world. Studies aimed at designing more s#aland useful food insecurity measures have
stated clearly that food insecurity is a problemeiery corner of the world and is a “daily
reality” (Webb et al. 2006, 1405) for millions aralthe world. Its assessment requires measures
that can bring forth the causes and symptoms af ttepravation or risk of depravation that are
specific to the circumstances of the area and dpujation. Measuring any concept or
phenomenon not only aids the process of inquiryated promotes clarity and precision through
standardization (lbid). Since food security is altrdimensional problem there is a need to
capture this concept in the form of an accuratesoneato ensure that its critical components are
not overlooked (Qureshi, 2007).

On the other hand, hunger and malnutrition aredilect consequences of food insecurity and
they have important implications for the well-bein§ individuals, households and societies.
According to the millennium project hunger taskctrreport the labor productivity losses

associated with malnutrition and hunger are onayeibetween 6 and 10 percent of GDP and
significant losses in children’s cognitive abilggi@re also directly associated with malnutrition
(Sanchez et al. 2005). The report in addition shthvas food insecure and hungry people face
political and social segregation. Another studyvehthat at the household level food insecurity
leads to “physical impairment” through hunger afidess; “psychological suffering” through

stress, fear and departure from norms; and “saoiutfal perturbations” through distorted means

of food acquisition and modification of eating jgatts (Hamelin et al. 2002).

In view of the fact that many regions around theldvéace the problem of food insecurity and
since its implication are so severe, obviouslysitnecessary to precisely quantify the current
status, to have knowledge about the correlate®ad fnsecurity and moreover to have deeper
understanding of those who face higher probabityfuture deprivation in order to devise

appropriate context-specific solutions.
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2.1.4 Measures of Household Food Security

Measurement of household food security is usualijrect and based on food balance sheets and
national income distribution and consumer expenditiata (Faridi, 2010). Linking hunger with
inadequate food intake allows the measurementaf fiesecurity in terms of the availability and
apparent consumption of staple foods or energkénta@his type of measurement corresponds to
the earlier narrower definitions of chronic foodécurity. The above measure is calculated as the
percentage of households in a population group ddhnot consume sufficient dietary energy. It
is measured by determining whether a householdimsgsufficient food over the reference
period to meet the dietary energy requirementsl @if &s members. If the estimated total energy
in the food that the household acquires daily welo than the sum of its members’ daily

requirements, the household is classified as foedgy deficient.

The requirements employed are those for basal miatdnction (a state of complete rest) and
light activity, such as sitting and standing. Thsrgaome debate about what is the correct energy
requirement. Energy requirement depends on age,besly weight, activity and lots of other
factors. In practice, WHO (1985) recommendatiotioitowed which is based on normatively
specified minimum energy consumption levels givemiaimum acceptable body weight for
healthy people at each age and sex group. Wherpéhsentage of people, as opposed to
households, is measured, each person is assigeedngrgy deficiency status of her or his

household.
2.2 The Concept of Vulnerability and its M easur ement

In the widely used literatures the idea of vulndighs used with different implications. A basic
difference exists between vulnerability as defess®iess in respect af harmful eventfor
example, vulnerability to drought) and vulneralilib a particular negative outcome, following a
harmful event(for example vulnerability to food insecurityyluch of the disaster management
literature uses vulnerability with reference toadumal hazard (Alwang et &001)while the food
security literature, and part of the social risknagement and poverty literature (Mansamid
Healy 2001; Dercon 2001a; Holzmann and JgrgensdO;2World Bank 2000), defines
vulnerability in terms of armunfavorable future outcome. This dichotomy is, time extent,

driven by the underlying policy questions that speight to be addressed. Humanitarian aid and
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disaster management tend to focus on short-terponses targeted people who require relief
assistance following a natural hazard, these bdiegvulnerable. Looking at vulnerability
relative to a social welfare outcome, on the othend, is concerned with guaranteeing a
minimum welfare threshold inerms of food security, through short as well asgkr-term

measures.

Vulnerability surrounding an individual's or a hel®ld’'s human condition concerns the
potential now of a negative outcome in the futliiee concept is forward looking and implicitly
also accounts for uncertainty surrounding futurenés. Poverty, on the other hand, is usually
treated in static, non-probabilistic terms (Rawal)i 1996). It generally concerns noaving
enoughnow, whereas vulnerability is about having a higiobability nowof suffering a future
shortfall. In practice, the poor are often alsonewbble, but both groups are typically not
identical (Baulch and Hoddinott, 2000).

The concept of vulnerability as risk of shortfadncbe expressed as a probability statement
regarding the failure to attain a certain threshadlavell-being in the future. To construct such a
vulnerability indicator, one must identify a foaadriable (x) e.g. food consumption, income, etc.;
estimate the ex ante probability distribution Jjtef ex post outcomes with respect to this focal
variable xt+1; define a threshold (z) with resptecthis focal variable (i.e. a poverty line/food
security threshold); and determine a probabilitiatexl threshold@) (i.e. a vulnerability line)
such that a person will be considered vulnerabledfprobability that his/her focal variable falls

below the threshold z, exceeds.(

For the task at hand vulnerability is defined igkato the negative outcome of food insecurity
following Lgvendal and Knowles (2005). Thus, vubigtity refers to people's propensity to fall,
or stay, below this food security threshold witlancertain timeframe. Since vulnerability is
linked to the uncertainty of events, everyone im&rable to food insecurity, but some more so
than others. Vulnerability can be thought of asoatiouum. The higher the probability of
becoming food insecure, the more vulnerable onéAkile ‘the vulnerable’ in established
practice are often implicitly understood to be #hegth a probability of becoming food insecure
above a certain predetermined threshold, no stdnebasts that defines this threshold. For the
purpose of this study it is assumed that a cupoifnt exists and so the term vulnerable refers to

people below such predetermined threshold.

14



According to Lovandal and Knowles (2005) expandimg analysis of food security to include
risks and risk management, and focusing on vulilé@sals important for several reasons. First,
numerous studies on poverty dynamics suggest dgdl@ move in and out of poverty. Summing
up 13 panel data studies ( Baulch and Hoddino@0P8howed that the share of the population
being poor at times is often much larger than thares being always poor, and in some cases
several times larger. If vulnerability is understcas the probability of experiencing at least one
period of poverty in a given period, while 3 penti Pakistan comparing 1986 and 1991 were
always poor, 55.3 per cent were sometimes poornmgak8.3 per cent vulnerable. Following the
same definition of vulnerability, Pritche#t al. (2000) show that in Indonesia at the level of
current poverty of 20 percent, another 10-30 pet okthe population face a high probability of
falling below the poverty line. The implication tfis is that basing interventions on a snapshot at
a given time will most likely miss a large parttbé picture.

What one could deduce from the above is that, arsabf only current state of food security will
likely miss important parts of the food securitgtpre, both in terms of who the future food
insecure are (targeting), why they are so (caumas)what can be done about it (policy options).
Analyzing vulnerability offers a dynamic, forwardeking way of understanding food security
dynamics, calling for explicit attention to riskedathe options for managing these so as to
improve future food security. Managing risks goegdnd assisting those affected by a particular
shock in addressing their immediate food needsarfge of options are available for addressing
longer-term food security through sustainable adpical and rural development, aiming at
preventing or mitigating risk.

2.3 Approachesto Vulnerability Analysis

In theoretical terms, vulnerability may be conceivas the threat that welfare may be
compromised at a future date. This threat may biwetkfrom two factors: first, those with high
levels of welfare variability, and second, thosehwsystematically low levels of welfare.
Nevertheless, whichever the source of vulnerabilihe concept is clearly tied to welfare

outcomes.
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Applications of vulnerability methods are closahkked to the way welfare is measured, there are
three relevant approaches. The first is to asselsenmability as expected poverty (VEP). This
strand of studies seeks to estimate the probatihiy welfare may fall below some norm or
minimum expected standard of living in the futu@héudhuri, Jalan & Suryahadi, 2002). The
second is quantifying vulnerability as low expecteiity (VEU). Researchers in this area argues
that using the VEP methodology is inconsistent wiitle expected utility framework, and
proposes a measure of vulnerability to addressetloesmicerns (Ligon & Schechter, 2003).
Finally, the last approach is vulnerability as wwired exposure to risk (VER). This setting,
contrary to the previous ones, stems from an ex-pgmsckward looking perspective, which
concentrates on observed past outcomes ratherothhaan aggregate measure of vulnerability
(Tesliuc & Lindert, 2002; Cruces, 2005; Cruces &dvn, 2007).

Generally there is no established consensus inlitd@ature regarding the most appropriate
approach to the analysis of vulnerability. Furtherey most analyses of vulnerability focus on
poverty, rather than on food insecurity. Traditibapproaches tend to emphasize the role of
assets in reducing vulnerability. Even more crigjaome of the most common methodologies
that purport to analyze vulnerability are staticmeture, and thereby fall short of an appropriate

assessment of the dynamic nature of vulnerabfita(amozzino, 2006).

Sen’s (1988) influential entitlement approach linkgnerability to inadequate access to assets,
including intangible ones, such as social capliawever, access to assets offers no guarantee
that the assets will be used in an effective fashreduce vulnerability. The UK Department
for International Development (DFID), for exampbigvelops its vulnerability assessments in
terms of the household assets and activities reduio maintain or sustain livelihoods
(Department for International Development, 2008y contrast, the World Bank uses a risk-
based approach for assessing household vulneyaPilibrld Bank, 2005). The “Social Risk
Management” framework of the Bank considers thesiof vulnerability and the ability of the
community to manage the associated risk. The esmplglargely on minimizing risk exposure,
although a major weakness in the approach is therale of the consideration of those risks that

stem from insufficient ownership or access to asset
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Many development agencies, including FAO, analymtherability based on the sustainable
livelihood approachese(g, Devereux, Baulch, Hussein, Shoham, Sida & Wilc&303). The
FAO identifies currently vulnerable groups in termaé geographic location, and seeks to

determine the causes of their vulnerability.

Within the outcome approach the measures of vulilégavary depending on the definition of

expected poverty. Chaudhuri (2001), Chaudhuri,nJ&&uryhadi (2002) and Christiaensen and
Boisvert (2000) use the expected headcount mea$yreverty; Ravallion (1988) uses expected
squared poverty gap to measure vulnerability, wKigananou and Morduch (2002) consider

expected changes in poverty as opposed to exppotexity.

On the other hand, the utility-based measures lofevability contrast the expected utility derived
from consumption against the utility derived frommnsumption of a particular bundle with
certainty. The utility function can be decomposetb idistinct components measuring poverty
and risk. The risk measure has the advantage d¢firiag both aggregate and idiosyncratic risk.
This approach can in principle identify whethernearability affects those with low asset levels,
unfavorable settings or low returns to assets. ihigad Schechter (2004) have attempted to
evaluate different measures of vulnerability byngsivarious definitions and estimators of
vulnerability using datasets from Vietnam and BubkgaThe main purpose of their study is to
allow practitioners with any given dataset to idignta suitable approach to measuring
vulnerability. The outcome approach to vulnerapititn help providing a quantitative measure
of the incidence of vulnerability, which is useful placing households with respect to the

reference threshold, as policy can be directed tdsvparticular groups.

This study follows the first approach, defining nvefability as the threat of future deprivation.
While the VEU approach has some attractive featiréderms of its interpretation, it requires
imposing common utility and risk preferences (Jarsd Pope, 2003). Finally, the third approach
requires longitudinal data on households and fergharpose of this study only cross sectional

data is available.
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2.4 Empirical Literature Review

Analytical works that scrutinize food security anglnerability in Ethiopia are scarce. Even the
available ones are mostly descriptive focusing>guaening the extent of food insecurity and the
determinants of food insecurity. Among a number stdidies that made use of various
methodologies to identify determinants of food sigun different parts of Ethiopia, some are as

follows.

A study done in Dire Dawa using the binary logitdaeb family size, annual household income,
amount of credit received, irrigation use, age addcational status of the household head,
cultivated land size, total livestock and oxen osyngere important determinants that influences
households food insecurity (Abebaw, 2003). Abebawctuded that a farmer with more

cultivated land size has less risk of food inseguri

According to study conducted by and Webb et(H#92); livestock ownership, farmland size,
family labour, farm implements, employment oppoities, market access, level of technology
application, level of education, health status, tivea conditions, crop disease, rainfall, oxen
ownership and family size were identified as majeterminants of farm households’ food

security in Ethiopia.

Ramakrishna and Demeke (2002) modeled differenéldpment interventions and their effects
on household food insecurity and found that anease in education of one person within the
household would decrease the probability of foczkaurity by 31.5 percent in the household.
These results are similar to Christiansen and Aider (2004) which attribute parental education
as a main determinant of child nutrition in EthmpLivestock holdings (increased by one unit)
also diminish food insecurity by 24.38 percent. @Gasely, an increase in family size resulted in

more vulnerability to food insecurity by 36.25 pemt

Recently searchlight is being turned on vulnergbiis means of solving social protection and
poverty alleviation problems in the developed apdealoping countries’ welfare studies. At the
same time, the literature search revealed thaetisea dearth of empirical evidence as regards
vulnerability studies in the Ethiopia and espewiall Tigray region. However, there are studies in
other parts of the world with regard to vulnerahiliSome studies on vulnerability stress

identifying household-specific vulnerability chatagstics and analyzing the differences in
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household vulnerability by observable charactesstand determinants of vulnerability to

poverty. The methodologies and results of suchiessuale discussed subsequently.

Chaudhuri, Jalan and Suryahadi (2002) and Chaud2®®3) provide some of the initial

contributions to the recent literature on vulneigbias expected poverty. The framework
developed in those studies are based on definegnaldility estimates as probabilities, which are
computed as the expected value of a poverty scorihe future, conditional on a series of
covariates. This poverty score takes the form ef Foster, Greer and Thorbecke (1984) FGT
measures, specifically the headcount indeé®T (0) which represents a probability (Kurosaki,

2007). The authors state that panel data of safficiength would provide a better source for
vulnerability estimates — the availability of repsgh observations adds a crucial dimension
(variability) to measures of household welfare. €pivthe scarcity of longitudinal data in

developing countries, they have developed a sefi@ssumptions under which cross-sectional

data could form the basis of vulnerability estinsate

Chaudhuri et al. (2002) applied their methodologyitoss-sectional data from Indonesia. Their
results show that the vulnerable population is gahelarger than the fraction observed as poor
at a given point in time, implying that true powerdost of risk is higher than the observed
outcome. The authors also found differences betwreedistribution of vulnerability and poverty

across different population characteristics (eggians, educational levels, etc.). Chaudhuri
(2003) applied these methods to cross-section fdata the Philippines and Indonesia, finding

similar patterns.

Other applications of the cross-section methodologyide findings along similar lines. These

include Albert, Elloso and Ramos (2007) for thelippines, who found a substantial gap in the
level of vulnerability of households in rural antban areas. In general, previous evidence finds
that vulnerability is widespread, with vulnerableuseholds usually outnumbering those that
become poor. Moreover, some studies find sevenasdtwld characteristics that are associated
with vulnerability levels (for instance, gender tfe household head, educational levels,

employment status and area of residence).

Quisumbing (2007) examined the concept of copinghaerisms, vulnerability and poverty

among rural households of Bangladesh. He assebsetesponsiveness of private and public
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coping mechanisms and also attempted to link halddavel vulnerability to the probability of

being poor. Results showed that there is weak aggléhat private coping mechanisms respond
more to idiosyncratic changes in income than putpiiosfers do. Poverty is strongly associated
with many of the characteristics of groups thatme vulnerable to idiosyncratic shocks, but
household level vulnerability is not highly correld with poverty status, thus establishing an

imperfect overlap between the vulnerable and tlee.po

The evidence that imperfect overlap has been ésit@iol between the vulnerable and the poor
gives additional support for decision to study ‘enfibility and food security status of rural

households in Tigray region.

Skoufias (2002) studied two other issues of vulbiéitg in Russia. These are establishing the
differences in household vulnerability by obsereabharacteristics and identifying household
specific vulnerability. Results revealed that thene statistically significant differences in

household vulnerability by region. Specifically atdd to food consumption, households with
younger children appear to be less vulnerable @ghlybas a consequence of the child allowance
they receive), while female headed households weoge vulnerable. Household-specific

vulnerability factors in Russia were identified ngi regression estimates as well as the
construction of household specific vulnerabilityasares reflecting the ability of households to
insure their consumption from idiosyncratic inconk. Results revealed that irrespective of
whether vulnerability is measured on the basisisfiiance from idiosyncratic shocks to income
or otherwise, the variables that are significantigrrelated with the level of household

vulnerability are mainly those identifying the regiin which the household lives. Measures of
vulnerability were negatively correlated with tloéal consumption per capita. Thus, other things
being equal in a cross-section of households, hiealtpoorer) households are less (more)

vulnerable, as one would expect in issues of valnéty.

The results of this study therefore suggest thatdihgeting of social safety net programmes need
not be based solely on current poverty status ef busehold. Rather, social programme
targeting can be effectively complemented with gatlirs of the ability of the household to

protect its consumption from shocks.
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Christiansen and Biosvert (2000) in their empiriaaklysis on measuring the household food
vulnerability have illustrated a methodology to @@ empirically household food vulnerability.
They defined Food vulnerability in terms of the lpmbility now of being undernourished in the
future. They based on empirical analysis of paiath from northern Mali, collected in 1997-98.
Their empirical results clearly show that even tjiothe groups of currently undernourished and
food vulnerable households overlap, they are famfrdentical. The empirical result shows that
current food security and vulnerability to food ecsrity are separate dimensions of wellbeing
and failure to account for food vulnerability migaad to substantial underestimation of people’s
nutritional wellbeing. Result of their study icdied that food vulnerability increase
unambiguously with the number of children in thei$® hold. Female-headed households appear
less vulnerable to drought shocks, partly due tmroanity solidarity. Households with good
harvests are also less vulnerable, though greafrtlence on agriculture attenuates this effect.
Official food aid and family food gifts are imponttinsurance mechanisms. Simulations indicate
that food vulnerability can be significantly reddcéarough off-farm employment generation in

the area and greater access to irrigation infretsire.

From the reviewed literatures one may well see ttherte is a need to move a bit further in food
security analysis to add other dimension of wel&oes to identify and characterize the current
food insecure as well as future food insecure. Idlyethis will add some insight that will help
in designing ways to allocate scarce resource svalleviating the problem of food deprivation

and its associated evils.

21



Chapter Three: The Setting, Materialsand M ethods

This part deals with the brief description of thedy area and discusses the sources of data used
in the study as well as the analytical model emgiognd the estimation procedure followed

during the analysis of the data.
3.1 Description of the Study Area

Tigray is one of the national regional states dfi&tia which is located in the Northern part of
the country between 225'N and 14 57'N latitude and 3627'E and 3859’ E longitude. It is
bordered by the Amhara region to the south anchsaest, the Afar region to the east, Eritrea to
the north and north-east and the Sudan to the Wast.total land area of the region is about
54,572 sq. kms. consisting of high plateau and r@s The high plateau and mountain ranges

are dissected by numerous streams feeding to tjer maer of Tekeze.

The topography of the region consists of high platand mountains with much of the land lying
between 1000 and 3000 meters altitude. The climbtle region is variable due to the great
variation in altitude. Generally there are twodgf rainfall patterns in the region- mono modal
and bimodal patterns. The main agro climatic zavfethe region aréolla ,Wainaega, and
Dega The region has been suffering from recurring dhds which appear to come in
progressively shorter cycles. The impact of thédseights, which may be exacerbated with the
general change in the global climate and its vdiigbwill have a strong impact on the future

economic development and food security of the RegiState.

According to the population and housing census @372 Tigray has a population of 4.314
million, consisting of 49.2% male and 50.8% femadpulation. 19.5% of the total population
are estimated to be urban inhabitants while theaneimg are rural inhabitants. The population
of the region is growing at a rate of 2.5% annualhyg the average population density stands at
76.7 persons per sqg. km., with the highest dem&tyrring in the eastern zone (123 persons per
sq. km ) and the lowest, in the western zone (p@r3ons per sq. km). With more than half of
the population falling in the age category of léssn 19 years, a very significant proportion of

the region’s population is made up of young people.
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The region is highly vulnerable to recurrent draisgland with reducing trend of natural

resources. Currently, the regional government tegewith other development partners is
working to reverse this situation. Multifacetedceté are being undertaken to improve the living
conditions of the people in the region and theamatis a whole with the assistance of donor
agencies and international communities. Though régeon has potential resources that can
minimize the food insecurity situation and impra@cioeconomic development of the region,
among others there are still financial, skills andnagement gaps of implementing institutions,
which are the major development challenges of ¢éigeon (UNICEF, 2009).

Furthermore, Tigray Region is one of the food inseaegions of the country. Prior to 1995 E.C,
the regional government had identified 16 woredadgoad insecure. However, the number of
food insecure woredas increased from 16 to 31 perted by the food security office of the
region. According to recent data obtained from Blueeau of Agriculture, out of the 34woredas
of the region only three woredas (Kafta-Humera, k&gle and Tsegede) are food secure. The
remaining 31 woredas of the region are classifiedcad insecure. Integrated family based

packages and afforestation are under way to chidmegatuation (UNICEF, 2009).

Realizing the magnitude and severity of food segutine regional government developed a food
security strategy in 1999 to address the food #gquroblems of the draught prone areas. Later
it was extended to all weredas of the region extepthree weredas beyond Tekeze river. The
program was developed within the framework of #x#efal government’s food security strategy.
The region has also been introduced an integrataterwshed development approach for
improving household food security. Water shed whssen as the appropriate unit area for
development instead of administrative boundary.e ®hjective is to improve and develop the
natural resource base of the degraded and ecollydicjile areas of the region. Improving the
incomes, and returns from marginal lands, foodlalaity as well as the living conditions of the

rural people were among the major goals of the ightsl development program.

In line with Sustainable Development and PovertygliRtion Program (SDPRP), the regional
government of Tigray has prepared a three yeaasesic plan ranging from (2004-2006) with
the objective of eradicating extreme hunger inrégion. The household intervention program
introduced since 2003/2004 as one of the major compts of the rural development strategy in
the region was also mentioned as the main compdoaileviate poverty from rural areas so as
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to improve the wellbeing of the population. In limgth Plan of Accelerated and Sustainable
Development to End Poverty (PASDEP), the regioraleghment also developed a five year
strategic plan (2007-2010) to continue on the aemeents the three years strategic plan. It had
the following objectives:
+ To build an agricultural sector with enhanced tetbgy and increased productivity
and transform the region in to an industrial ecopom
4+ To create a region with sustainable and balanceelolement
4+ To create a region where per capita income wilabear with the level reached by
middle income countries.
Now the region prepares a Growth and Transformdglam (GTP) for the period (2011-2015).
The formulation of the GTP was based on the achievgs of the previous strategic plan. Its
main objective is to transform the agrarian econtophe industrial economy by paving the way
for industry to lead the economy. Achieving fooctis@ty in the region through increasing

agricultural productivity is also another objectimentioned by the GTP.
3.2 Data Sour ce

Tigray Rural Baseline Socio Economic Sur{@RBSS)which is a cross sectional data that was
collected in March 2011 by Collage of Business &wbnomics at Mekelle University in
collaboration with Bureau of Planning and Finandettte region, having an objective of
gathering socio economic baseline information afgbe of the region at household level and to
use it as a bench mark to evaluate the resultaptdt of GTP (Growth and Transformation Plan
2011-2015) designed by region up on the living dor (livelihoods) of rural and urban
dwellers in the year to come is utilized as a nsaiarce for this study. The survey covered all 34
woredas and 12 administrative towns of the reg@®®0 sample households from rural areas and
1000 sample households from urban areas were sgéléat interview. Out of the selected
samples, only 2,463 samples from rural househatid921 samples from urban households were

possible to be interviewed by survey.

In-depth interviews and field observations weretdahniques used in survey to collect data both
in rural and urban areas. As long as this studyislucted using data from the rural areas, it is
more important to look at the data collection pchae carried out in rural areas of the region.

First the list of all tabias in all rural weredasisvidentified. Each tabias in the weredas were
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stratified according their agro-ecological condigo(either as highland and midland, midland,

and low land). Based on this classification twadalwere selected randomly from each stratum.

Number of households for each wereda was allogategortionally according to the population
of the wereda obtained from the national housingy@pulation census conducted by the CSA in
2007. After allocating the number of sampled popoitafor each wereda, number of households
for each tabia is also allocated proportionallydaaen the number of population of the tabia. In
each selected tabia, a list of all households wiiththe tabia is obtained from the tabia
administration. The list of households was used aampling frame to select households for the
survey and systematic sampling technique was eragltry select households from each tabia. In
general household demographic and educational,lémetl holdings, crop output, livestock,
household food security and copping mechanism, wopson level and poverty, health and
nutrition, water, sanitation and hygiene, housiogdition and access to public utilities, access to

market, social services and infrastructure areittiermation included in the data set.

All samples information collected from rural houskls except 19 observations (with missing
relevant variables for the analysis) is used tessghe current food security status and to
estimate vulnerability to food insecurity in thetire region.

3.3 M ethodology

In the analysis of the data different models weseduwith the view of addressing the objectives
set forth in the present study. To attain the fobjective that is related to the current food
security status of the households in the study, dheaobjective measure that was suggested by
(IFPRI) was used. The first step taken was disisigng the food secure and food insecure. In
order to classify into two groups, demarcation piar line is required. The government of
Ethiopia has set the minimum acceptable weightedeae food requirement per adult equivalent
(AE) per day at 2200 kcal (MoFED, 2002). The detaation of the adult equivalent takes into
account the age and sex of each household memhbssit@ann et al., 2006). Hence, for this study
2200 kcal per adult equivalent (AE) per day is eoyipt as a cut-off value between food-secure
and food-insecure households. Thus, those houselwifth have energy per AE below the
minimum subsistence requirement (2200 kcal) arenéeeto be food insecure, and those who

managed to attain the 2200 kcal per AE per dag@nsidered to be food secure households.
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In order to address the second objective of thidystthat is to estimate vulnerability to food
insecurity; following (Capaldo et al. 2010) a thws#ep process is passed. In order to project
future food consumption, first a model of food aom@tion measured in kilocalorie where by the
latter is a function of a number of household cbi@mstics is estimated. In the second step, a
model of the residuals that explains their variggbils estimated. This second step gives us
estimates of the residual variance. Lastly, themede of variance of the residuals is used to
calculate the probabilities that kilocalorie congiion, which is assumed normally distributed,
may be lower than an acceptable threshold. Estimgtiocedures and variables used are detailed

subsequently.
3.3.1 Estimation of the Food Consumption Model

Choice and Derivation of Variables Used In the Regression:
+ Dependent variable

The dependent variable used in consumption modeikhaserves as a vehicle to vulnerability
estimation, in this study is food consumption meedun kilocalories. Consumption based rather
than income-based measure of household food sgcstatus is used in this study. This is
because consumption better captures long-run veeléand it better reflects household’s ability to
meet their basic needs. Consumption is preferabheeasure household food security status than
income because it is less vulnerable to seasoralitylife-cycle, less vulnerable to measurement
errors because respondents have less reasonsitaslieloser to the utility that people effectiye
extract from income, and for the poor most of ineois consumed ( FAO, 2002). The level of
house hold calorie consumption is measured usiegcttnsumption approach based on the
TRBSS 2011 survey data collected by Collage of Bess and Economics, Mekelle University,

in collaboration with Bureau of Planning and Financ

Following this approach, level of house hold caoconsumption was set on the basis of the
caloric content of consumed food items. To do tfirsf the bundle of food items acquired by
households (either from own production, purcha#®), ig listed and measured in terms of kilo
gram of solid food using conversion factors for ligetid food items. Second, for each food item

a caloric content value was assigned based on 388 food composition table by Ethiopian
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Nutrition and Health Research Institute (ENHRI) @his given in appendix table 1. Total food
consumption was based on a list of 26 regularlysaored local foods from the different food
groups (cereals, pulses, vegetables, and meat,amdkmilk products).Third, due to differences
in household compositions in terms of age and #§exg is a need to adjust the household size to
adult equivalent household size. Adult equivalesudehold size constructed during the survey is

utilized for this study.

The estimate of calorie acquired by a given houskisalone using the formula below:

C=2AB
Where, G= level of kilocalorie acquired by thd'i household in the study area.

A = The weight in kilo grams of the food commodityy the 1" household

Bj = the standardized food energytent of the'] food commodity.

Calorie acquired encompass the calorie amount éd@d acquired (own produced, purchased

and obtained as gift and other transfers).

Because most foods are perishable and consumedigtihfrequency and people try to smooth
their consumption of food over time, possibly onaud expect their acquisitions to match fairly
well with consumption, even over a short time pariblowever, certain foods, such as some
grains, are not perishable and can be stored. Tdues, any given time period there will be
households that are drawing down stocks acquirddrdehe period in order to meet current

consumption needs, while others will be accumuipsitocks for consumption after the period.

Therefore, the amounts of food acquired and condwwer the same time period will not always
be equal. In fact, in the typical household consiimnpand expenditure survey there will be
households with calorie acquisition estimates oW what is needed for human survival. There
will also be estimates that are far above whatragrecould possibly eat in one day. Randomly
selected households in a population group are Bglikely to be drawing down on food stocks
as they are to be accumulating them. Thus, asqus\studies have confirmed, the difference at
the household level represents “random error,” @edn household calorie consumption should
theoretically be the same as household caloridadibty. It is in view of this fact that that the

study used calorie acquisition to measure foodr#gatatus of the households in the study area.
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+ Explanatory Variables

Review of literature and past research findingsiewesed to identify the potential correlates of
household food consumption. Accordingly, monthly pdult equivalent food consumption is

estimated as a function of several variables retesy the households’ demographic and social
characteristics, asset holdings, access to infretstre, occurrence of shocks and geographic

location.

Households do have differences manifested in $ethayacteristics including size, composition,
age structure, sex, occupation, etc. that affextptttern of demand for food consumption. For
this reason different household characteristicsewiacluded in food consumption model as

explanatory variables.

Family size: refers to the total number of members of the hioolskeirrespective of whether

related or not who normally live in the same hogsunit and have common cooking
arrangement. As family size increases, obviousky tlumber of mouths to feed from the
available food increases. Hence, it is hypothesibad family size and food consumption per

adult equivalent are negatively related.

Age of the household head: Age of household head also matters for householod f
consumption. Rural households mostly devote theéatirhe or base their livelihoods on
agriculture. The older the household head, the regperience s/he has in farming and weather
forecasting. Moreover, older persons may accumunatee wealth than younger ones. However,
if they have insufficient labor in their househqgldfder household heads in rural areas may be in
a disadvantaged position economically in undertakine heavy physical labor required in
agriculture this may result in food deprivation.eféfore the effect of age on hose hold food

consumption may be indeterminate a priori.

Gender of the household head (head sex): This is dummy variable in the food consumption
model which takes a value 1 if the household headale and 0, if the household head is female.
In view of the fact that male-headed householdsragebetter position to pull more labor force
than the female-headed ones, sex of the houseledd s an important correlate of food
consumption in the study area. One would expedtritede headed households would consume

higher food.
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Household head education level (educi): These are dummy variables to represent different
categories of education level of the household heach as; illiterate, religious/traditional,

primary and secondary&/above seconddgglucation equips individuals with the necessary
knowledge of how to make a living. Literate indivals are keen to get information and use it
Hence, it is supposed that households who havahiagést primary education are the ones to be

more likely to benefit from agricultural technolegiand thus acquire more food.

Major occupation (farming): This is dummy variable in the food consumption moghich
takes a value 1 if main occupation of the househell is farming and 0, otherwise. Agriculture
in Ethiopia is nature dependent and most of aas/édke place in the rainy season in view of this
fact any unfavorable weather situation can leggomr harvest which may translate in to scarcity
of food in the next period. Therefore, occupatiofedning in farming is expected to be

negatively associated with food consumption.

Asset ownership: Assets ownership of such as land and number oftthek in TLU as well as
value of house hold assets were also includedod fmnsumption model. The higher level of

asset owner ship is expected to be associatedhwglier level of food consumption.

Credit user: This is dummy variable taking a value 1if the hohséd has used credit and 0, if
not. Credit may serve as an important source afnmeeto smooth consumption over time. Those
households which received the credit they requdséee better possibility to spend on activities
they wish. Either they purchase agricultural infutproved seed and/or fertilizer) or they
purchase livestock for resale after they fatterremint Therefore it is expected to be positively

correlated with food consumption.

Access to remittance: access to a remittance is used as a measure abititg of a household to
receive assistance from members living outsideldication and as a proxy of a diversified

income portfolio

Proxiesfor shock variables: These are dummy variables included in food consiomphodel to
represent the incidence of a covariate shock (asatrought) and an idiosyncratic shock (illness
of the household head), which takes on the vallgikeihouse hold had faced the shocks and O,

otherwise.
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Geographic location (zon; ): These are dummy variables that represent diffdagtions of

residence for the households, included in food emmion model to capture spatial variations on

the level of food consumption. This later facilgatidentification of the most food insecure

households. Residence area may impact the levielbdf consumption as different areas present

different employment or source of income opportesit

Table 3.1 list of variables used in food consumpgstimation

Calorie

pel adult equivalent daily calorie intake in kilocaks

Households demographic and social characteristics

Sexheal

Agehear

Hhsize
edug

Farming

conexpenditL

Asset holding

Landowt
Livestocl

Valuehhi

sex of household head 1 if male, O fer

age of household head in ye

number of household membe
dummyvariables fo Head's educatio

lliterate, religious education, primary, secondangl above

dummy variable indicating main economic activity
the head 1if farming, O other wise

Consumption expenditure of the house |

land owned by household in tsim (farm size
Live stock ownership in (TLU

Value of household as:

Access to consumption smoothing options

Credit
Remittanc:

Shocks
Drought

lInes:s

Zzone

1if the household used credit, O otherv

1 if thehouse hold has access to remittance,0 othe

1 if the house hold faced Drought shock,0 other
1 if the house hold faced lliness of the house haldd, O otherwi

Dummies for location of the househ
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3.3.2 Empirical strategy toward measuring vulnerability

An analysis of the current literature on vulneridypiinake it apparent that at present there is no
consensus on the conceptual framework that ifjoonto define and measure vulnerability and
on which empirical methods are the most appropriatethe evaluation and assessment of
policies targeted at reducing vulnerability. Exigtimodels of vulnerability can be grouped into
two large categories: (a) models that analyze vabikty to stochastic events — usually shocks,
hazards or risks — and (b) models that analyzeevability to the outcomes of those events. The
former, typically concerned with shetdrm disaster management, are based on strong@d ho
assumptions. The latter focus on the longer terttepe of poverty and deprivation and can be
further split into models that measure outcomes wiatistical indicators (consumption, land
ownership, human development index, etc.) and nsdtiet measure outcomes in terms of utility

(see Ligon & Schecter, 2004, for a review).

As argued by capaldo et al., (2010) at whatevee tpolicy formulation call for quantitative
information, statistical outcordgased models are most appropriate for vulnerabditglysis.
Undeniably they have produced many interesting gogbiresults (Chaudhuri et al.,, 2002;
Christiaensen & Boisvert, 2000; Christiaensen, &blsarao, 2005). Although a mainstream
model has not yet arisen in the research on vubilgyato food insecurity, a few interesting
models exists (see Capaldo et al., 2010 for compist). FAO has added to the diversity of
approaches through the introduction of the analgti®silience (Alinovi et al., 2008) to assess
how households adjust their livelihoods after deseof shocks have occurred. This analysis

assesses longer term patterns with-parametric methods.

Conceptually, studies differ in their definition$ wlnerability, partly due to the limitation of
data. For this study, following Chaudhuri et ak0@2), vulnerability to food insecurity is
defined as the probability that a household wili mave enough food in the future. Ideally, with a
panel data of sufficient length the probabilitytdisution of the household’s food consumption
can be directly estimated. However, panel data tgpécally not available, especially in
developing countries like Ethiopia and particulaity the study region. In practice, cross-
sectional data can be used to estimate the imepdeal variance by allowing heteroskedasticity
with the variance depending on some observable émmld characteristics, like mean of

household consumption (Chaudhuri et al., 2002).
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The main aim of a forward looking vulnerability food insecurity estimation is to have an
estimate of household’s over time mean and variafcealorie consumption. If possible, this
requires panel data collected over a sufficierdhglperiod. However, in this study the model of
vulnerability to food insecurity proposed by (Cajmakt al., 2010) particularly for cross-section
data is used. This however requires relativelgrgrassumptions about the stochastic process
generating consumption. The absence of recent mhatal representative of the study area has
largely driven this choice.

Following (Capaldo et al., 2010) a thrstep process is passdd.order to project future food
consumption, first a model of food consumption nieed in kilocalorie where by the latter is a
function of a number of household characteristcgstimated. Then in the second step, a
model of the residuals that explains their varigbiis estimated. This second step gives us
estimates of the residual variance. Lastly, themede of variance of the residuals is used to
calculate the probabilities that kilocalorie congiion, which is assumed normally distributed,

may be lower than an acceptable threshold.

Algebraic structure
For a generic household h let, @dicate kilocalorie consumption ans, be a vector of,
observable household Characteristics such as holgssize, location, educational attainment of

the household head, etc. that serve as explanaoigbles of per capita kilocalorie consumption.

Assuming for simplicity a linear dependence, eaduskehold’s calorie consumption can be

expressed as follows:
Cp =X B = BiXpy t et ByXop + oot B X, (1)
Where,B is a vector of parameters that are the same lfbioakeholds.

Considering all households in one multivariate ¢éiguawe have:
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_/31X11+---+132X12 +---+:Bj Xy

C=Xp= 181Xh1+"'+182xh2+"'+:Bjxhj (2

_IBIXHl +---+182XH2 +"'+18j XHj_

WhereC =[c,..c,...c, | and X =[X,...X;... X} |

The first step of three_step generalized leastreq(@LS) procedure consists of estimating the
multivariate equation and obtaining estimafesof the parameters that explain calorie

consumption.

But for the residual component,

C=X,3+u (3)

As a second step, assess their dependence @artiee explanatory variables through a set of
parameters. Estimate the equation:
u=Xy+e 4)

Whereg is the vector of residuals of this second estiomatshowing all the desirable properties
of residuals thati does not have. From the deterministic part obéqo (4) and after correcting

again for heteroskedasticity, one can derive aistarg estimate of the house hold variance of

. A2
food c:onsumtlorUu .

In the last step of the procedu@j is used to compute each household’s vulnerabititjobd

insecurity. Assuming that vulnerability distributesrmally, each household’s probability of food
insecurity is given by a determination of:

Vi ~ N(E(u,), 07) (5)
In this context for a given househdidthe vulnerability is defined as the probabilihat each

household faces of falling below the minimum enenrgguirement in the future.
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3.3.3 Vulnerability threshold

Any operationally useful assessment of househalfisevability status depend essentially on the
choice of vulnerability threshold, that is, the miam level of vulnerability above which all
households are defined to be vulnerable. In theerability estimation each estimate takes
values in the interval [0 1]. The extremes of thielival represent two opposite certainties: when,
vy=0 household will consume in the future with certgiatt leastthe minimum amount of
calories prescribed by the threshold; whegs1 household will consuméess calories in the
future than prescribed by the threshold. In aleinmtediate cases, when, @<%, no particular
outcome is anticipatedx ante By comparing the estimated probabilities with abitrarily-
chosen threshold of vulnerability, households deessified as vulnerable if their estimated

vulnerability level falls short of the threshold\afinerability.

The choice of the cutoff depends on the purposehefanalysis. The median would be more
appropriate when designing policies to redress uaklty, whereas the 0.5 value is more
appropriate when planning interventions to addedsolute deprivation. In this study the 0.5 is
used as a cutoff, considering ‘highly vulnerabledse households whose probability of future

under nutrition is higher than the probability affscient nutrition.

3.3.4 Generating Vulnerability to food insecurity Profile of Different Segments of Rural
Householdsin the study area

This objective is achieved by defining a vulner&piio food insecurity line in terms of chosen ofit
probability. In this study a threshold vulneralyilievel of 0.5 was chosen, since the equationHer t
estimated vulnerability follows a normal distrilarti After the vulnerability indices were generated
for each household, those with indices equal talmve 0.5 were termed highly vulnerable while
those below 0.5 were termed low-vulnerable. Thisvad us to generate the proportion of the
population that is highly vulnerable both in théatgopulation of rural households at large ang als
within various segments of the rural households Viinerability profile was constructed in such a
way that it highlighted the vulnerability to foodhsecurity profiles of respondents taken into
consideration their various demographic charadtesisVulnerability profiles of this type are uskfu
illustrative devices in the discussions of policiopties among the various respondents with peculi

demographic characteristics.
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3.4 Deter minants of vulnerability

Finally, in order to address the fourth objectivethos study the binary logistic regression model
is employed to examine an association of each fagiit vulnerability to food insecurity. To
analyze the factors that determine vulnerabilitjoimd insecurity households were classified in to
two categories as low vulnerable and high vulneralsing the threshold chosen (0.5) Variable.
Thus, the dependent variable in this case, vulil@salis a dummy variable, which takes a value
zero or one depending on whether or not a housshaltherability index is less than or greater
than the chosen threshold.

In widely used economic literature for estimatingany choice models the linear probability,
logit and probit are the possible alternative medmhd have been widely used for a binary
response variables. A linear probability model lagped by several problems such as non
normality of the disturbance term;)uhetroscedaciticity of;jpossibility of predicted y hat lying
outside the range( 0-1) and generally lowén@lues (Guijirati, 2003). As a result hypothesis
testing and constructing confidence interval becomaecurate and misleading. And moreover
the predicted values (y hat) lie outside 0-1 raagé violate the basic idea of probability. The
shortcomings of linear probability model suggesitthon linear specifications may be more
appropriate.

For this reason, in the studies involving quahltatfactors, usually a choice has to be made
between logit and probit models. According to Amayai (1981), the statistical similarities
between the two models make the choice between thi#icult. However, Maddala (1989) and
Kmenta (1986) reported that many authors tend teeagn the logistic model since the
cumulative normal functions are very close to thd range but the logistic function has slightly
heavier tails than the cumulative normal functiohiss also argued that the logit and probit
formulations are quite comparable, the main difieeebeing that the former has slightly fatter
tails; that is, the normal curve approaches thes daster than the logistic curve. Moreover, a
logistic distribution (logit) has advantages ovee bther in the analysis of dichotomous outcome
variable in that it is an extremely flexible andsiéausable model from mathematical point of

view and results in a meaningful interpretation.
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Thus in this study the logit model was selecteddemtify the determinants of vulnerability to

food insecurity in the study area.
N=0Xn+E,
=0 otherwise.
Where v is vulnerability to food insecurityj is a Kx1 vector of unknown parameterg,ix1xK
vector of explanatory variables afig are the models residuals.

To scrutinize the determinants of vulnerabilityféod insecurity the measure of vulnerability is

regressed on the set of house hold characteristics.
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Chapter Four: Results and Discussion

The data analysis is done using STATA. The resfltee analysis are divided into four sections:
descriptive analysis results, Results from foodscomption estimatiorExtent of Vulnerability to
Food insecurity and correlates of vulnerability ftmod insecurity. These results and their
discussions are presented below.

4.1 Descriptive Analysis

4.1 .1 General description of socio-demographic and economic characteristics of sample
households

Understanding of general characteristics of samptadgeholds is expected to provide bird’s eye
view of the general features prevailing in the gtatea. Particularly, it is important to determine
the socio-demographic characteristics of the heddsouseholds because they are the main
contributors to the livelihood of their household$ierefore, an attempt has been made in the
study to analyze some important characteristidh®fBample households. Table 4.1 summarizes
the socio-demographic and economic characterigtitise heads of households. The average age
of household heads is about 47 years. Majorityhefit are in age range 41-60 (about 47% of the
sampled households). This age structure may be&dioation that they are also in their active
reproductive stage thereby having implication fousehold size in the future. Household size
averaged about five members with standard deviatfdwo. This seems not to be large as it is
almost equal with the national average for ruralidgholds 4.9 (CSA, 2007) but there are
households with as many as 12 members. Larger holagssize nonetheless may be a precursor
to low per capita consumption ceteris paribus. §beder dimensions of the households show
that they are mainly headed by male with only 2dt@et out of 2444 sample households headed
by female.
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Table 4.1 descriptive statistics of variables usetthe model

Variables Mean
ak_calpae 2809.06
totcon_exp 13181.47
gql_1 4agea 47.28
agesqu 2435.58
tot_family~1 5.34
land_paequ .92
valueofhha~s 14807.49
educl .61
educ2 .07
educ3 .28
educd .03
farming .93
sexhead .76
illness .03

q9_1 101dr~t .58
remittance 13
credit .64

zonl .25

zon2 .19

zon3 .18

zon4 .14

zonS .08

zZon6 .16

Number of observation

2444

Std. Dev.

1492.01

9779.75

14.13

1435.65

2.22

1.00

31904.16

49

.25

45

.18

.25

43

A7

49

.34

48

43

.39

.39

.34

.27
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definition
Acquired kilocaloriegurlt equivalent
Consumption experaitur
Age of the household heaady
Age square
Family size
Land owned per adult equivalent
Value of houselssddta
Head illiterate
Head religious/traditional education
Head primary education
Head secondary&/above education
Main activity farming
Sex of the head male
lliness shock for household head
Drought shock
Accessed remittance
Access to credit
Central zone
Eastern zone
North western zone
Southeastern zone
Western zone

Southern zone

Source; own computation based on TRBSS (2011) data
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Occupation wise most households’ main activityasrfing, that means they are in agriculture
which in Ethiopia is mainly weather dependent. tis tconnection any unfavorable weather
situation can lead to poor harvest which may tiegtesinto scarcity of food in the next period.
Further, the weather dependency of agriculture smy@aandance of food at one time and scarcity
at the other. Another result from Table 4.1 is ééremely low educational attainment of the
heads of households. The adult illiteracy ratésuh 61 percent. Of the 39 percent of households
who have some education, about 7 and 29 percerg haligious/traditional education and
primary education, respectively. However, only ab8upercent of the household heads have

secondary and/above secondary education.

4.1.2 Food Security Status and Demographic Characteristics of Households in the study Area
(profile of food security statusin the study area)

This section briefly reports the association betwte food security status of the households in
the study area and their related demographic ctarsiics. Among household characteristics sex
of the household head, age, household size andagoludevel of the household head are

included.

Since food is the most basic of human needs foralr health, and productivity and thus the
foundation for human and economic development.rakeof food insecurity in any given area is
often used as a measure of welfare of householtdsatrarea. In this study the categorization of
households in to food secure and food insecur@ased on an assessment of whether household
current consumption is above or below the minim@mommended food energy consumption

(measured in kilocalories).

As it has been clearly discussed in the methodofmagy acquired food items by the households
which is converted to kilo calories using food teergy conversion factor table as shown in
(appendix tablel)is used as a measure of food security status anchtbuseholds in the study
area are classified in to food secure and foodcurgebased on the comparison of their calorie
acquisition per adult equivalent and the minimuntoremended level of food energy

consumption (2200 kilocalories) in this case folilogeMoFED (2002) .
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Table 4.2 category of household into food secutkiasecure

Household category Number of households Percent
Food secure 1,511 61.82
Food insecure 933 38.18
Total 2444 100

Source; own computation based on TRBSS (2011) data

It is well known that in Ethiopia the head of housald strongly influences the household’'s

livelihood and their demographic features wouldhtifluence, to some extent type and source
of income hence acquisition of food available frdifierent sources. For this reason an attempt
has been made to assess the difference in foodityestatus that exists between different house
hold head characteristics. As shown in tahl@the mean family size for food insecure and food
secure households are found to be (6.21) and (4e8pectively. The food insecure households

have larger family size. This finding concedes veiiindy done by Bogale (2009).

The result of the survey also shows that both dépery ratio and age of house hold head were
found to be relatively higher for food insecure selolds than food secure households. Mean
acquired kilocalorie per day per adult equivalemt food insecure households is (1612.42)
kilocalorie which is below the minimum required &V2200 kilocalorie). This shows on average

the food insecure far below the minimum threshgl®®7.58 kilocalories.
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Table 4.3 Food security status of households bynrfegaily size, dependency ratio, age of

household head and acquired kilocalories per adulivalent per day.

Food statistics ~ Family Dependency Age of house Acquired kilocalories
security size ratio hold head per adult equivalent
per day
status
Food Number of 933 930 932 933
insecure observation
(<=2200 kc) mean 6.21 1.06 48.52 1612.42
Standard 2.08 .79 12.69 445,71
deviation
Food secure Number of 1511 1501 1510 1511
observation
(>2200 kc)
Mean 4.85 1.01 46.52 3547.95
Standard 2.15 .79 14.89 1431.04
deviation
total Number of 2444 2431 2442 2444

observation

Mean 5.37 1.03 47.29 2809.06
Standard 2.22 .79 14.13 1492.01
deviation

Source; own computation based on TRBSS (2011) data

The mean acquired kilocalorie per day per adulivedent for food secure households is 3547.95
kilocalories. This seems far above the minimununegl level 2200 kilocalories but with high
standard deviation of about1431.04. Hence it i®mat to expect that there might be possibility

for the food secure to fall in to food insecurity tere will be high vulnerability to food
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insecurity in view of the fact that the mass of tfmiseholds occupation is farming where risk

and uncertainty are common features.

Table 4.4 Food security status by sex and educhdiat of households head

House hold heads sex& Total households Food insecure  Food secure
Education level N % * N AT N O ***
sex male 1863 76.23 746 79.96 1,117 73.92
female 581 23.77 187 20.04 394 26.08
total 2444 100 933 100 1,511 100
Education illiterate 1492 61.05 588 63.2 904 59.83
level

Religious/traditional 170 6.96 66 7.07 104 6.88

primary 702 28.72 258  27.65 444 29.38
Secondary&/above 80 3.27 21 2.25 59 3.90
total 2444 100 933 100 1511 100

Source; own computation based on TRBSS (2011) data

* out of total sample house holds
**out of food insecure house holds

***out of food secure households
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+ Categorization of food security status by household head sex

As table 4.4 shows the food insecure female hehdadeholds accounted for (32.19) percent of
the total female headed households. On the othedl F@od insecure male headed house hold
accounts for (40.04) percent of the total male bddubuseholds. This is somehow contrary to
the common observations that female headed howdssholdeveloping countries like Ethiopia to
be food insecure as compared to their male headedterpartsFor instance Antigen (2010)
found that larger proportion of female headed hbakks {2.2 percent as compared to 54.9
percent for male headed households ) as food insdouthe case of this particular survey; it seems
that female headed households face lesser incideniced insecurity. The possible reason for
this could be larger family size in the male heathediseholds which exert much on food
consumption than its contribution to productiorddad the difference vanishes when we control
for other differences between male headed houselenid female headed households as one

could see in the multivariate analysis in secti¢h 4
== Categorizations of food security status by education level of the household head

Provided that the data used in this study is ctdléérom rural area where illiteracy is pervasive
as it has been found by different researches, #saltr obtained shows the same fact.
Accordingly, in the survey 61.05% of household seaere found to be illiterate. Even in the
literate sub group majority of them attended edanabnly up to primary. Consequently only
insignificant number of household heads were fotmdave secondary and above education
level. The maximum and minimum food insecurity desice is 39.41% & 26.25% for
households headed by illiterate and householdsedeby educated up to secondary and above
respectively. This result is consistent with otbtrdies conducted in different parts of Ethiopia

(for example Hagos, 2010; Antigen, 2010).
4.2 Resultsfrom food consumption estimation

The results of the model of food consumption edtghausing GLS to account for
hetroscedaciticity are reported in Table 4.5. Inggal, the model performs well. The goodness of
fit measure, R is 0.47, sufficiently high for models using cresstional data. In addition, many
coefficients of control variables have the expectegh and are statistically significant. After

accounting for heteroskedasticity through the Gigeeralized least squares, vulnerability to foselcurity
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estimated as the normal probability that the “idded minimum dietary energy requirement undertligh
physical activity” exceeds the expected individdiatary energy consumption (measured in kilocalprie
Since our interest is in estimating the relativeenability of households to food insecurity. Theda of food
consumption measured in kilocalories in this stetyes as a vehicle to estimate relative vulnigyadoid not

to identify direct causes of inadequate food coptiom Therefore interpretations of the coeffigeatte in
accordance with this. The following section presediscussion on some of the correlations, which
preliminarily trace causes of insufficient dietaryergy consumption. Estimation results for the inaide
calorie consumption and the variance of consumat®given in table 4.5.

Table 4.5 GLS Regression: The expected value andnez of log per adult equivalent Food

Consumption (measured in kilocalories)

(1)

)

VARIABLES Log of kilocalorie consumption per Variance of log kilo
adult equivalent per dag(InC/X)  calorie consumption
Var(InC/ X)
Log of consumption expenditure 0.413%** -0.142*
(0.0270) (0.0810)
Age of the house hold head -0.0136** 0.00179
(0.00620) (0.00740)
Age square 0.000119* -1.13e-05
(6.19e-05) (7.32e-05)
Family size -0.122%** 0.0123
(0.00961) (0.00890)
Land per adult equivalent 0.0481*** 0.00719
(0.0169) (0.0142)
Log of value of house hold asset -0.000634 0.0476**
(0.00686) (0.0204)
Religious/traditional education -0.247*%* -0.0440
(0.0902) (0.0341)
Primary education -0.0367 -0.0153
(0.0324) (0.0277)
Secondary and/above education -0.00437 -0.0281
(0.0645) (0.0421)
Major occupation farming -0.00494 -0.0461
(0.0411) (0.0856)
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Sex head (male) 0.0237 -0.00938

(0.0310) (0.0484)
lliness shock -0.0166 -0.0700*
(0.0574) (0.0389)
Drought shock 0.0746*** -0.0156
(0.0248) (0.0307)
Remittance -0.0186 0.0140
(0.0328) (0.0440)
Ever used credit -0.0185 -0.00187
(0.0306) (0.0316)
Central zonl 0.0786** 0.0673*
(0.0324) (0.0372)
Eastern zon2 0.164*** 0.0851**
(0.0394) (0.0359)
North western zon3 -0.0359 0.114***
(0.0410) (0.0335)
South eastern zon4 -0.178** 0.119***
(0.0727) (0.0423)
Western zon5 0.0598 0.130**
(0.0513) (0.0646)
Constant 4.905*** 0.931*
(0.279) (0.483)
Observations 2,366 2,442
R-squared 0.471 0.018

*** p<0.01, ** p<0.05, * p<0.10(* Significant at 106; ** significant at 5%; *** significant at1%o)
Note: the figures in parenthesis are Standardsrror

Source; own computation based on TRBSS (2011) data

Column (1) of table 4.5 shows that consumption agpgare which is used as a proxy variable
for income has a positive and significant correlatwith the level of calorie consumption among
the households. The result is also in agreemehit thdse of other previous studies from Nigeria
(Aromolaran, 2004; Agboola et al., 2004) who foundome has a positive and significant

relationship with calorie consumption.
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The results further show that age of household Ineada significantly negative correlation with
calorie intake. This is probably because older jeeape often less aware of the need for adequate
nutrition intake. Moreover, the capacity to accesSicient calories declines with age. However,
this negative correlation weakens with age sinesdbefficient on age squared is positive and
significant. The possible explanation for this @bbke support from the offspring’s. As a process
of life the formerly dependent family members beeoenonomically active and contribute to the

family’s food consumption level.

Large household size significantly reduces expectadf food consumption. It is well-known
that families with many children are, on averagerpn ceteris paribusNo evidence is found on
gender of the household head to be associatedewjtbcted food consumption. The household’s
food consumption expected to be better signifigadtie to change in the per adult equivalent
farm size ownership. As one expects farm size (lanwdership per adult equivalent) have the
largest positive correlation with the level foodnsamption. The higher land ownership, the

higher expected food consumption will be.

Households with heads religious/traditional edwsatire more vulnerable and thus more likely
to face reduced food consumption in the future.ti@nother hand, our estimated results do not
show an effect of formal education on the distitrutof future food consumption, as suggested
by Schultz (1975). Schultz’'s hypothesis suggests$ ¢ducated individuals are less vulnerable;
they adapt more easily to changing circumstandewal be that because of the generally low
level of education, there is not enough variatiorthe variable to measure its effect with any

confidence.

Possibly puzzling result is the correlation of dgbushock and level of food consumption. The
level of food consumption is strong and positivetyrelated with drought shock. This seems
counter intuitive; nevertheless, this could pogshe due to well established relief assistance in
the region and high calorie content in the foodngelike oil and wheat provided by relief

assistance. Indeed around one fourth (24% of 2d#Att)e sampled households have received oll

as aid.

This study also uncovered that households in saastern zone have significantly lower
expectation and larger variance of future food ocamstion. Furthermore, households in eastern

zone have significantly higher expectation of fetdood consumption and higher variance of
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food consumption. Thus we can say that householdsuth eastern zone are more vulnerable to
food insecurity than households in the other zoofethe region. Although, variance of food
consumption for households in north western zore sgnificantly higher than that of
households in the other division, any significaaidence is not found about lower expectation

of future food consumption for these households.
4.3 Extent of Vulnerability to Food insecurity

Based on the estimation results for mean (Tablezbb, 1) and the above estimated variance
(Table4.5, col. 2) one can compute the level omerdbility to food inadequacy for each
household. A household is then considered highlgerable to food insecurity if its vulnerability
level exceeds some threshold, in our case thfsllewing, Chaudhuri (2003), 0.5. Based on this
a vulnerability profile for rural Tigray is estineat. As discussed in detail in the methodology
part due to lack of panel data representative efstiudy area for ideal vulnerability analysis a
methodology of vulnerability to food insecurity pased by capaldo et al. (2010) for cross
sectional data is adopted. Consequently vulnetgtijures are approximate figures and they
should be interpreted accordingly.

Vulnerability to food insecurity computed as a biiity to fall, or stay, below a given food
security threshold in the next period. Becauseemnahbility is linked to the uncertainty of events,
everyone is vulnerable to food insecurity, but somere so than others. Using the method
specified in the methodology part of this thesidnetability index for each household is
estimated. Following the regression analysis, thiaerability indicator (equation 5) is computed
using predicted kilocalorie consumption and itsiaace for each household. The average
probability for a household to fall below the foa@curity threshold is about 0.38. After
computing vulnerability index for each householduseholds with vulnerability index greater or
equal to 0.5 are grouped as high vulnerable grawphmuseholds with vulnerability index less

than 0.5 are grouped as low vulnerable group.
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Table 4.6: Cross distribution of food insecuritydawulnerability to food insecurity in rural
Tigray. (Population shares and, in brackets, awegagbability of a household’s future food

insecurity status,)

Current status  Highly Vulnerable Low Vulnerable Total

Vir>=0.5 Vi<0.5
Food secure 14% [0.78] 48% [0.12] 62% [0.27]
Food insecure  23% [0.81] 15% [0.21] 38% [0.57]
total 37% [0.79] 73% [0.14] 100 [0.38]

*note numbers in parenthesis are average probabditvulnerability
Source; own computation based on TRBSS (2011) data

Table 4.6 shows that a sizable fraction of fooduseés vulnerable to food insecurity in future.
Indeed, of the 62% of the population observed tofdmsl secure, 14% are estimated to be
vulnerable to food insecurity in future also. Moren about 15% of the sample households are
currently food insecure but observed to be ablegédheir situation. Overall, in rural Tigray 37%
of households are highly vulnerable to food insigguexhibiting an average vulnerability of
79%.The implication of this is that there is a nezdive greater emphasis for prevention as now
has been recognized as a strategy to achieve mmdity. As part of social protection agenda
setting up information system to monitor socialup® that are highly vulnerable is required. In
effect this will facilitate safety net programsgdating that aimed to maintain adequate level of
food consumption and improve food security. Thigum prevents the vulnerable households
from adopting damaging strategies and depleting #ssets. As Devereux et £008) pointed
out effective safety net programmes alleviate bigyiconstraints for smallholders, boost demand
for farm products, foster income generating stiaggand create multiplier effects throughout

the local economy.
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4.3 .1 Categorization of food insecurity in to different groups

With an assumption of cross sectional variabiliyoxies inter-temporal variation in food
consumption, a regression model was used to estithatrelationship between households’ food
consumption level and its characteristics and ke#dacticity is allowed. This model is used as a
basis for assessing vulnerability to food deprivatiFollowing the regression analysis, the vuliltyab
indicator is computed using predicted kilocalovasumption and its variance for each householdndJs
the vulnerability index obtained from the model andrent food security status food security

status is decomposed in to four different categorie

Table 4.7: Categorization of food insecure in défg groups

Food security category Number of house holds Péercen
Permanent food secure 1175 48.07
Transitory food secure 336 13.76
Transitory food insecure 367 15.01
Permanent food insecure 566 23.16

Source; own computation based on TRBSS (2011) data

As table 4.7 shows only 48.07% of households estalyle levels of food security in the sample;ithat
they are food secure and low vulnerable. On tie bind, 23.16% of the population is undernourigfoest
insecure) while also being highly vulnerable; thexeconsidered chronically food insecure.15.1% of
households are currently undernourished but omyptearily (transient food insecure). Most
importantly, about 13.76% of households in the darape food secure at present, while being abfisk
being undernourished (food insecure) in the futliierefore, in the case of rural Tigray targetingre
(exclusion error) could potentially affect aroune third of the population (15.01%+13.76%=28.77%).

It is evident from the above fact that around bing of the sampled rural population is in a ttangicondition,
falling in and out of food insecurity, while twarts are found to be in a stable condition, bethgrdood secure or

food insecure. Food security oriented policiesdasea static analysis of food security (emphagizinrent
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vulnerability) may not capture the forthcoming deef a large share of the population, while taget
households whose needs are of a temporary naliyire on

There are obvious advantages in further disaggreg&bod security categories as in Table 4.6
rather than simply dividing households into the donsecure and food secure. This
disaggregation clearly demonstrates that the fosddure and the vulnerable are heterogeneous
rather than static homogenous groups. Hence, lifagilitate advocacy and allow monitoring of
progress in reducing vulnerability. In additioncleane of these groups is likely to respond
differently to particular policies aimed at redugifood deprivation and vulnerability and as such,

it might be necessary to devise different poli¢edifferent groups.
4.3.2 Vulnerability to food insecurity among different socio economic characteristics

Table 4.8 depicts the predicted food insecurityustaf rural households in Tigray. The columns
show both the predicted and observed food insgcasitwell as the vulnerability to current food
insecurity ratios.The geographical distribution of observed food dusity profile shows that the
southern zone of the region is the most food ingeathile the western zone of the region is thet [z
insecure. But the southeastern zone has the higvestvulnerability to food insecurity while thesatern
zone has the least vulnerability level. The reiptiof vulnerability to the observed food insedyrievel
shows that for every food insecure people in thetmmstern zone, around 58 more are expected to be
food insecure in the future. The same trend ismlesein the southern zone. On the other hand, pesmgl

expected to move out of food insecurity in the wastand the eastern zone in the future.

Table 4.8: Vulnerability/Observed food insecuigofile of rural households in Tigray by
Demographic/Socio-economic Characteristics

Demographic /socio economic Vulnerable Currently food Vulnerable/cur
characteristics (expected food  insecure(incidence rently food
insecurity) of food insecurity)  insecureratio

Zone

centra .373333: .388333: 0.96137.
easter .236170: .378723. 0.62359!
North western .314732: 37t 0.83928i
southeastel 617210 .391691. 1.57575i
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wester! .165829: .286432. 0.57894
souther AT7435¢ .423076! 1.12121.

Education level of the household head

illiterate .337801! .394101! 0.85714.
Religious/traditione .682352! .388235: 1.757571
Primary educatic .384615. .367521. 1.04651.
Secondary &/above educat JAE .262¢ 0.57142
Main activity of the head

Farming .376094i .385726! 0.97502
Non farming .2687¢ .32t 0.82692.
Gender

Male 4063339 .400429. 1.01474!
Femal .2495697 .321858! 0.77540:

Age of the house hold head

20 or less A2k 25 0.t
21 to 4( .294549: .317610. 0.92739:
41 to 6( .466603: 453244 1.02947.
61 and abov: .301843: 3525341 0.85620!
Family size

1 man househol .22033¢ .067796! 3.25000:
2t0 6 .240971. .315691: 0.76331.
7t010 .634308! .539893I 1.17487
above 1( .925925! 5925921 1.562¢

Source; own computation based on TRBSS (2011) data

The food insecurity profile ratio by educationalaification shows that human capital is a key
factor to mitigating vulnerability to food insectyri The observed food insecurity level shows
that incidence of food insecurity is highest in boeiseholds without education. The vulnerability

trend is somehow different to the observed foo@censty. More importantly however, is that,
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fewer people are expected to be vulnerable reldatvie observed (actual) food insecurity for
households with secondary and/or above educati@uséholds with heads with religious/

traditional education are prone to food insecuritydeed, additional 75 households in this
category are expected to be food insecure withyel@®d currently food insecure households. The
possible reason for this could be because of malnyious holy days celebrated by this house
hold.

The incidence of food insecurity by occupationahi@g indicates higher level of food insecurity
among farming households whether predicted or ebdeiHowever, more people are expected
to move out of food insecurity among non farmingigeholds in the future. Gender wise, both
male and female headed households are vulnerabléodd insecurity but male headed

households are more vulnerable.

The age categorization of vulnerability to foodeasrity ratio indicates that in the households
headed by age-group 41-60, higher numbers of hold®lare expected to be food insecure in
the future. While, fewer households in the othez ggoups will be food insecure in the future.
Households with large family size are more prondddfood insecure in future. As household
size increases, the vulnerability to food insegumdtio will increase. Indeed, for households with
more than six members, more members of these holdsetvill become food insecure in the

future. Specifically, for every 100 food insecureubeholds, 17 and 56 more households will
become food insecure for households size ranges #d0 and above 10 respectively in the

future.

4.4 Correlates of vulnerability to food insecurity

The estimation of the vulnerability to food insagumeasures ) requires knowledge of the ex

ante probability distribution of the household’suite consumption. A caloric threshold is required
to classify a household as food secure or insecm@must also specify a probability threshold. In
this study the ex ante probability distribution edch household’s future food consumption is
obtained from the estimated results. Assuming lognality, a prediction of each household’s ex
ante mean and variances of logarithmic caloric gonion per adult equivalent are sufficient to

characterize a household’s ex ante probabilityritistion of future consumption. They are
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obtained by substituting the values of the explaryatariables for that household into the
equations in table 4.5. Having knowledge of eacdskbtold’s probability distribution, combined

with a caloric threshold, allows us to calculatelerousehold’s probability of shortfalljv

Vulnerability estimation made using the availabless section data revealed that (902 or 37%)
out of the total 2444 rural sampled households/aheerable to food insecurity in the study area.
These huge numbers of people are at risk of fatumaeet the minimum calorie requirement for
healthy life. This is to mean that they could naiduce enough or they don’'t have other way to
stand with shortage in agricultural production atify their daily minimum requirement of food
consumption. So finding factors that contributevtitnerability to food insecurity goes beyond
the descriptive analysis and requires employinqheoeetric analysis. For this end, multivariate
econometric analysis enables us to identify inftieg factors of vulnerability to food insecurity.
As discussed in the methodology part of this stumypgit model is estimated to identify
influencing factors of vulnerability to food insedy. The advantage of using this model is ease

of specification and estimation.

To scrutinize the determinants of vulnerabilityféomd insecurity the measure of vulnerability is
used to classify households as highly vulnerabtelaw vulnerable. When vulnerability estimate
is greater than or equal to 0.5 the house holddsged as highly vulnerable which takes 1 and O
otherwise (when the vulnerability estimate is l#smn 0.5) regressed on the set of house hold
characteristics. Descriptive statistics of the atles used in the logit model are as shown in
appendix table 2The following section presents evidence on theueriting factors of

vulnerability to food insecurity.

Using the vulnerability indicator, which takes lthe household is highly vulnerable and O if the
household is low vulnerable, and the explanatonyabtes the model was estimated following
maximum likelihood procedure. The measurement ofigess of fit of the model shows that the
model fit the data well. Moreover, the model isngigant at1% level of significance and the
pseudo Rindicates that the model predicts vulnerabilitfdod insecurity well. Therefore, based
on of the chosen threshold of vulnerability to fomdecurity we look through factors that

influence house hold to be highly vulnerable.
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Table: 4.9 Logistic estimation result of influengifactors of vulnerability (robust standard errors

in parenthesis).The dependent variable is dummmgerable which takes 1 if highly vulnerable

and 0, for low vulnerable.

EXPLANATORY VARIABLES coefficient Marginal effect @dx
Age of the house hold head 0.0572* 1@uUs *
(0.0294) (.00624)
Age square -0.000510* -.0001086 *
(0.000289) (.00006)
Family size 0.611%* 1301734 *=**
(0.0361) (.00773)
Land owned per adult equivalent -0.399*** -.0880@6&**
(0.119) (.02475)
Number of livestock in TLU -0.0956*** -.02036%t
(0.0206) (.00437)
Head educated up to secondary&/above -0.647* 1202115 **
(0.393) (.0613)
Main Occupation farming 0.173 .0357015
(0.253) (.05047)
Sexhead (male) -0.192 -.0416958
(0.145) (.03213)
lliness shock 0.504 .1158148
(0.350) (.08485 )
Central zonl -0.791*** -.7907657**
(0.170) (.1696892 )
Eastern zon2 -1.693*** -.2792144 ***
(0.187) (.0224 )
North western zon3 -1.054*** -.1920999***
(0.182) (.02782)
South eastern zon4 0.842*** .195181***
(0.191) (.04657)
Western zon5 -1.764%*= -.258238 ***
(0.256) (.02286)
improved seed user -0.387*** -.0786649 ***
(0.129) (.02499)
Fertilizer user -0.124 -.0268179
(0.146) (.03187)
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Participation in food security package -0.183 - 1887
(0.123) (.02505)
Irrigation use -0.0676 -.0142606
(0.143) (.02982)
Sold asset as coping mechanism 0.113 .0244895
(0.158) (.03467)
Consumed seed from own store as coping -0.283** 0589142 **
(0.118) (.02416)
Constant -3.799***
(0.705)
Number of Observations 2,442

Log pseudolikelihood = -1164.2381 Wald 2{20) = 475.18
Prelchi2 = 0.0000

Pselr = 0.2756

Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
Source; own computation based on TRBSS (2011) data

The coefficient of Age of the household head isitpes and significant at 10% level of
significance implying that on average as the hoolkkehead gets older the probability of being
vulnerable to food insecurity increases. But tliisa weakens with age as we see from negative
and significant coefficient on age square. Thiswshohat increment of age after some point
reduces the probability of being vulnerable to fapsecurity. This result is as expected since
older households are the ones with better expegienagriculture and possibly with accumulated
wealth that could be used as buffer stock whenfaead food shortage. Moreover as argued in

section 4.2 of this thesis it is natural to expeersified income portfolio for older households.

As one expects family size has positive and sigaifi effect at 1% significance level on the
probability of being highly vulnerable to food iseity. Since larger family size means many
mouths to share the available food. This showsltibaseholds with larger family size are more
prone to be food insecure in future (vulnerabldjisTmay be because food, a rival good, tends to
represent a substantial share of the budget gidbe (Lanjouw & Ravallion, 1995). In addition,
there are high risks of declining soil productivily a subsistence economy where large
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household size is likely to increase competitionlémd use between cash crops and food crops
(Abuka et al., 2007). This decline in soil produityi may result in long run food insecurity, as it

may lead to low output levels, and, consequentfh hisks of being consumption poor.

Substantial evidence shows that households subjeaticome shocks and facing imperfect
insurance markets use their assets to maintain tre@msumption (Deaton, 1992). Household
assets include livestock, farmland, jewelry, etd aan be used to smooth consumption either by
borrowing against them or by liquidating them. Anflar asset used for consumption smoothing
in developing countries particularly in SSA is kteck (Fafchamps et al., 1996). For example
Rosenzweig and Wolpin (1993) present compellingdevte that sales and purchases of
livestock are used as consumption smoothing sieteinsey et al. (1998) found that during
the four droughts occurred in rural Zimbabwe over period 1983-96, the most common self

insurance form used to smooth consumption is tleecdacattle.

In line with the above strand of literature, evidens found that ownership of assets such as land
and livestock has negative and significant effectiee probability of high vulnerability to food
insecurity. The ownership of livestock is highlatistically significant though the impact seems
to be quite marginal. The marginal effect showg thane unit increase in livestock number in
(TLU) from mean holding (3.75) to (4.75) decreates probability of food vulnerability in the
future by 2 percent keeping all other things camst&his might not be surprising in the sense
that additional ownership of livestock has to benptemented with other resource if aimed to

reduce food vulnerability.

Not surprisingly, land owned per adult equivaleptttie household put a strong impact on food
vulnerability with a high statistical significanc&able 4.9 indicates that one tsimad increase in

land leads to around 8.5 more likelihood for a letvadd to be food secure.

The coefficient on the dummy variable for educatievel of the household head up to
secondary&/above is negative and statistically ifgant at 10% level. This implies that the
probability of being food insecure in future is lemfor those households headed by educated up
to secondary&/above. As results depict in table #&usehold heads education up to
secondary&/above reduces the probability of beirmghllr vulnerable to food insecurity by 12
percent. This is basically linked to better awassnef educated households to improved farm

technologies and other livelihood opportunitiesnthiae illiterate households. As one possibly
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expects the result shows human capital is a kejorfao mitigating vulnerability to food

insecurity.

Once again the logistic regression result alsoiooefl that households who live in south eastern
zone have higher probability of vulnerability tootb insecurity than any other zone in rural

Tigray. The coefficient on the dummy for usage wipioved seed is negative and highly

statistically significant even at 1% level. Thials the probability of being vulnerable to food

insecurity is lower for those households who usprawed seed. Implying that the effectiveness
of agricultural technologies in reducing vulnerapito food insecurity.

As shown by negative and statistically significasdefficient on a dummy variable for
consumption of seed as coping mechanism, the pilapali being vulnerable to food insecurity
is lower for those households who consume seed thain store than those used other coping

mechanisms.
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Chapter Five: Conclusion and Recommendation

This chapter presents summary of main findinghefstudy and policy implications based on the

findings.

5.1 Conclusions

This study examines the food security and vulnditgtsituation of rural households in Tigray
region, Ethiopia. Also some of influencing factofsvulnerability to food insecurity. Descriptive
analyses, multivariate analysis and vulnerabilggmeation using cross section data were used in
the study. Based on the data from TRBSS (2011) fradings of the study are as followed.

The problem of food insecurity is extensive in sedy area. Among the sampled households in
rural areas of Tigray region 38.18% were found édfdnd insecure (933 out of 2444) where as
61.82% of the households were found to be foodreeddean acquired kilocalorie per day per
adult equivalent for food insecure households i812142) kilocalorie which is below the
minimum required level (2200 kilocalorie). This iligs that, on average, the food insecure far

below the minimum threshold by 587.58 kilocalories.

With an assumption of cross sectional variabilioxies inter-temporal variation in food
consumption, a regression model is used to estithateelationship between households’ food
consumption level and its characteristics and ke&dacticity is allowed. Following the regression
analysis, the vulnerability indicator is computsthgl predicted kilocalorie consumption and itsarsee for
each household. Vulnerability estimation made gigihe available cross section data revealed that
36.9% (902) out of the total 2444 rural sampled detwlds are highly vulnerable to food
insecurity in the study area with an average pribalof 0.79. These huge numbers of people
are at risk of failure to meet the minimum caloréguirement for healthy life. The average
probability for a household to fall below the fosdcurity threshold in the study area is about
0.38 (38 percent).

Households identified as food insecure by standardss-section methods are more
heterogeneous than they come into view at firshtsigor instance, a number of food secure

households are at high risk of falling into fooderurity in the next period, i.e. they have high
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vulnerability. On the other hand, some househokdsvib the food security threshold at a point in

time are low vulnerable, and their observed foaattsige reflects a transient deprivation spell.

Categorization of food insecurity shows that, of8y07% of households enjoy stable levels of food
security in the sample; that is they are food s=amd low vulnerable. On the other hand, 23.16%
of the population is undernourished (food insecwhie also being highly vulnerable; these are
considered as chronically food insecure. 15.1% afskholds are currently undernourished but
only temporarily (transient food insecure). Mosportantly, about 13.76% of households in our
sample are food secure at present, while beinglabf being undernourished (food insecure) in
the future. Therefore, in the case of rural Ttangeerror (exclusion error) could potentially affec
round one third of the population (15.01%+13.76%%2%).

The vulnerability estimates of households in thgiaoe indicate that there are a substantial
proportion of households vulnerable to food insiggurhe results are highly heterogeneous across
the zones, reflecting the differing socioecononanditions in each zone. Evidence from profiles
also highlighted some of the characteristics diigrrelated to vulnerability, such as residence in
south eastern zone, larger family size relativehaker farm size per adult equivalent and low

education of the household head.

Both idiosyncratic and covariate factors affectelesf food consumption of rural households in
Tigray region. The key covariate factor signifidgntassociated with household’s food
consumption in rural tigray is the residential lboa of households. On the other hand,
household size, age of household head, and owpeoshtand and education status of household
heads are idiosyncratic factors that are signitigacorrelated with rural household food
consumption in Tigray. The rural southern zone igfdy constitutes the most food insecure zone
while the western zone of Tigray is the least famskcure. But the southeastern zone has the
highest level of vulnerability to food insecurityhike the western zone has the least vulnerability

level.

Households with heads without education recordechtghest incidence of food insecurity. More
importantly however, is that, fewer people are ekge to be vulnerable relative to the observed
(actual) food insecurity for households with seawydand/or above education. There is an
evidence of higher level of food insecurity amoungal farming households (whether predicted or

observed) when compared to their rural non-farnhiogseholds’ counterpart.
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The age categorization of vulnerability to foodeasrity ratio indicates that in the households
headed by age-group 41-60, higher numbers of holdlare expected to be food insecure in
the future. While, fewer households in the othex ggoups will be food insecure in the future.
Households with large family size are more prondédcfood insecure in future. As household

size increases, the vulnerability to food inseguitio will increase.

This study has also examined the determinants lofevability to food insecurity using logistic
regression. Most of the findings in descriptive lgsia are consistent with the results of logistic
regression model. From the logistic regression rmadés found that factors such as land
ownership, livestock ownership, and heads educatmmho secondary&/above, residential zone
and use of improved seed reduce significantly itkedihood of vulnerability to food insecurity.

Larger family size positively affects the probatyilof vulnerability to food insecurity.
5.2 Recommendations

For interventions designed to reduce vulnerabibtyood insecurity in the study area findings of
this study have important implications. The vuliity rate is highly heterogeneous across the
zones, the south eastern zone ranking the firgtepldhis result suggest that the need for
geographical targeting to reach out the most valsler Moreover, the implications for policy
arising from this study’s conclusion are substdnfiacordingly, the following recommendations

are as relevant:

The appropriate zone specific policy to alleviatdnerability to food insecurity in the rural
central and eastern zone of the region is consoemgstnoothening strategies. While, raising per
capita food consumption of rural households inrimal south eastern and north western zones
should be combined with consumption smoothing as kiey mitigating factors against
vulnerability to food insecurity. This is so becauke sources of vulnerability in these two zones
are both systematically lower level of food constiop and significantly higher variability in

food consumption.

In designing policies it is worth noting the varyimature of observed food insecurity and
vulnerability. These highly interrelated but difet dimensions of welfare have policy

implication. Therefore ex ante measures should ieamced to prevent households from

60



becoming food insecure alongside ex post measarafieiviate food deprivation. Accordingly

food security strategies need to lay emphasis ewngmtion.

Comprehensive human capital development policy ke factor that can be used to mitigate
high level of vulnerability to food insecurity angpmural households. This is so since findings
have shown household heads education especialtp spcondary &/above level significantly
reducing the likelihood of vulnerability to food security. Moreover, an aggressive family
planning policy is considered necessary to allagiresy high level of vulnerability to food
insecurity among rural households. This is so sfim#ings have shown that as household size

increases, the more they are vulnerable to focetungty.

To achieve food security in the region as it hamnbstated in the recently developed growth and
transformation plan for the period (2011-2015) tlylo increasing agricultural productivity
greater emphasis should be given to improved ssgthology development and disseminations
as results from this study points out improveddsedays significant role in reducing

vulnerability of the households.

61



References

Abebaw, S. (2003pimensions and determinants of food insecurity gnnoral households in Dire Dawa,

Eastern Ethiopia laster’s thesis, Alemaya University).

Agboola, P. O., Ikpi, A. E., & Kormawa, P. M. (200&actors influencing food insecurity among rural

farming households in Africa: Results of analysistNigerialnternet Discussion Paper.

Albert, J., Elloso, L., & Ramos, A. (2007). Tards measuring household vulnerability to incomepin
the Philippines. Philippine Institute for Developi8tudiesDiscussion Paper Seriek;.

Alinovi, L., Mane, E., Romano, D. (2009). Measy household resilience to food insecurity: Apgtion
to Palestinian households. FAO: Agricultural and/&@epment Economics Division, Rome.
Working Paper.

Amemiya, T. (1981). Qualitative response modelsSukvey.Journal of economic literature, 19
(4), 481-536.

Antigen, B.(2010)Determinants of household food security in Amhargion, a case study of

sekota woredgMaster’s thesis , Mekelle University).

Bogale, A., & Shimelis, A. (2009). Household ledetterminants of food insecurity in rural areas
of Dire dawa, eastern EthiopigAfrican journal of food agriculture nutrition and
development, £9).

Capaldo, J., Karfakis, P., Knowles, M., & Smuldé¥is,(2010). A model for vulnerability to food
insecurity. Agricultural development economics siwn: Food and agriculture
organization of the United NationSAO-ESA Working Papet0.

Chaudhuri, S., Jalan, J., & Suryahadi, A. (200Xse&ssing household vulnerability to poverty
from cross-sectional data: A Methodology and edisidrom Indonesia. Department of

Economics, Columbia Universitipiscussion Paper SerigS2.

Chaudhuri, S. (2003). Assessing vulnerability tovgrty: Concepts, empirical methods and

illustrative examples. Mimeo, Columbia University.

Christiaensen, L. J., & Boisvert, R. N. (2000h @easuring household food vulnerability: Case
evidence from Northern Mali. Ithaca, NY: Cornellidersity. Working Paper, 05.

62



Christiaensen, L., & Alderman, H. (2004). ChildlMadrition in Ethiopia: Can maternal knowledge aegin
the role of incomeEconomic development and cultural chah@€2), 287-312.

Christiaensen, L. J., & Subbarao, K. (2005). Towarah understanding of household
vulnerability in rural KenyaJournal of African economies, 14)( 520-558.

Clay, E.(2002, july). Food security concepts and measuren@omceptualizing the linkage
Paper for FAO Expert Consultation dmade and Food SecuritRome: FAO.

Cruces, G. (2005). Income fluctuations, poverty aetl-being over time: theory and application
to ArgentinaSTICERD-DARP Working Papéef6.

Cruces, G., & Wodon, Q. T. (2007). Risk-adjustedrguty in Argentina: Measurement and
DeterminantsJournal of development studjes (7), 1189-1214.

Dercon, S., & Krishnan, P. (2000). Vulnerabili8gasonality and poverty in Ethiopdaurnal of
development studie36 (6), 25-53.

Devereux, S., Baulch, B., Hussein, K., Shohan$ida, H., & Wilcock , D. (2003). Improving
the analysis of food insecurity. Food insecurityasw@ement, livelihoods approaches and

policy: Applications in FIVIMS. FIVIMS, mimeographke

EHNRI, (1998) Ethiopian health and nutrition research instituk@od composition table for use

in ethiopia part IV.

Ethiopia Central Statistical Agency (CSA),(2008ummery and statistical report of the 2007

population and housing censu&hiopia: FDRE Population Census Commision.

Fafchamps, M., Udry, C., & Czukas, K. (1998). Drbugnd savings in west Africa: are livestock

a buffer stockdournal of development economib§(9), 273-305.

FAO, (1983).World Food Security: a Reappraisal of the Conceptd Approaches. Director
Generals ReporRome: FAO.

FAO World Food Summit, (1996Jhe state of food insecurity in the workRlome: FAO.

FAO, (1998). Crop and food supply assessment nmiswioEthiopia. FAO Global Information

and Early Warning System on Food and Agriculturerd/Food Program.

FAO, (2003). Trade reforms and food security: Cptealizing the linkages. Rome: FAO.

63



FAOQ, (2006).The state of food insecurity (SOFI)niko FAO.

FAO, (2007). Comprehensive food Security and vahgity analysis (CFSVA). West Bank and

Gaza strip.

FAO,(2008).The state of food insecurity in the wloHigh food prices and food security - threats

and opportunities. FAO, Rome.
FAO (2009). FAOSTAT database. FAO. Rome. Retridvenh http://faostat.fao.org.

Faridi, R., & Wadood, S. (2010An econometric assessment of household food sgcurit
BangladeshThe Bangladesh Development Studesxlll, (3).

Gassmann, F., & Behrendt, C. (2006). Cash benefilew-income countries: Simulating the
effects on poverty reduction for Senegal and Taiazalssues in Social Protection.

Geneva, Switzerland: International Labour Offibéscussion Papetp.
Guijarati, D. (2003)Basic Econometricsf4ed).New York: McGraw- Hill.

Hamelin A .M., Beaudry, M., & Habicht, J. P. (2002Characterization of household food
insecurity in Quebed-ood and Feelings Social Science & Medicibé, 119-132.

Hoddinott, J. (1999). Choosing outcome indicatdrisausehold food security. Washington,
D.C: IFPRI.

Holzmann, R., & Jgrgensen, S. (2000). Social riskagement: a new conceptual framework for
social protection and beyond. Washington, DC: W&dahk.Social Protection Discussion
Paper,0006.

IFPRI, (1992). Improving food security of the po@oncept, policy, and program. Washington,
DC: IFPRI.

IFPRI, (2010). Global hunger index. Internationab# Policy Research Institute (IFPRI),
WeltHungerHilfe, Concern Worldwide. Washington, DIEPRI.

Just, R. E., & Pope, R. D. (2003).Agricultural reskalysis: Adequacy of models, data and issues.
American journal of agricultural eonomic85(5), 1249-1256.

Kamanou, G., & Morduch, J. (2002). Measuring ‘euébility to poverty UNUWIDER
Discussion Papers8.

64



Kinsey, B., Burger, K., & Gunning, W. (1998). Copiwith drought in Zimbabwe: Survey
evidence on responses of rural households to\Wskld developmeng6 (1), 89-110.

Kmenta, J. ( 1986Elements of Econometricdew York: Macmillan.

Kurosaki, T. (2007). Targeting the vulnerable ahdice of vulnerability measures:Review and

application to Pakistan, Mimeo:Japan, Hitotsub&btiversity.

Lanjouw, P., & Ravallion, M. (1995). Poverty andusehold sizeThe economic journall05,
(433), 1415-1434.

Ligon, E., & Schechter, L. (2003). Measuring vubdality. Economic Journall13 (486), C95-
C102.

Ligon, E., & Schechter, L. (2004). Evaluating difat approaches to estimating vulnerability.

World Bank Social Protection Discussion Paper Serie

Logvendal, C. R., & Knowles, M(2005).Tomorrow’s hunger: A framework for analyzing
vulnerability to food insecurity. FAO, Agriculturaind Development Economics Division.
FAO-ESA Working Paper, 07

Maddala, G. (1993)imited Dependent and Qualitative Variables in Emmetrics New York:

Cambridge University Press.
Maxwell, D., & Wiebe, K. (1999). Land tenure anadbsecurity: Exploring dynamic
linkageslournal of Development and Chang@, 825-849.

MoFED, (2002). Ministry of Finance and Economic Blpment Ethiopia: Sustainable
Development and Poverty Reduction Progr&udis Ababa: MoFED.

MoFED, (2012). Ethiopia’s progress towards eradicapoverty: An interim report on poverty
analysis study (2010/11). Addis Ababa: MoFED

Pritchett, L., Suryahadi, A., & Sumarto, S. (200@Quantifying vulnerability to poverty:
Aproposed measure, applied to Indonesia. WashinGtGn The World Bank.Policy
Research Working Pap@437.

Quisumbing, A. (2007). Poverty transitions, shockad consumption in rural Bangladesh:

Preliminary results from a longitudinal househaldvey. CPRC Working Papet 05.

65



Qureshi, S. (2007 Creating an index to measure food security: Idgitg the components and
determinants and testing usefulneleller School for Social Policy and Management,
Brandeis University.

Ramakrishna, G., & Demeke, A. (2002). An empiraadlysis of food insecurity in Ethiopia: the
case of north WolloAfrica Developmen27 (1&2), 127-143.

Ravallion, M. (1988). Expected poverty under riskuced welfare variability Economic
Journal 98 (393), 1171-1182.

Rosenzweig, M. R., & Binswanger, H. P. (1993). \ilgalveather risk and the composition and
profitability of agricultural investment3he Economic Journal,03(416), 56-78.

Sanchez, P. Swaminathan, M.S., Philip, D., & Nafar§2005).Halving Hunger;It can be done.
A report of the UN Millennium Project, Task Force Hunger (Hunger Task Force) UN

Development Program, New York. Retrieved from Wpayw.unmillenniumproject.org.

Sarris, A., & Karfakis, P. (2006). Household vultatity in rural Tanzania, Paper presented at
the 2006 CSAE Conferenc&educing Poverty and Inequality: How can Africa be
include?UK: Oxford.

Scaramozzino, P. (2006). Measuring vulnerabilityf@od insecurity, FAO, Agricultural and
Development Economics Division, RonteSA Working Papef,2.

Schultz, T. W. (1975). The Value of the abilitydeal with disequilibriaJournal of Economic
Literature, 13(3), 827-846.

Sosina, B., & Stein, H. (2007). Impact of food-feork in Tigray, Ethiopia.

Tesliuc, E., & Lindert, K., (2002). VulnerabilityA quantitative and qualitative assessment,
Guatemala Poverty Assessment Program, The Worl#&,B&shington, DC.

UNCIEF, (2006)Progress for childrenA report card on nutration.

UNICEF, (2009). Food security and vulnerabilitysielected towons of tigray region, Ethiopia.
WFP-Ethiopia ,Vulnerability Assessment and MappivigM).Addis Ababa.

Webb, P., Braun, J. V., & Yohannes, Y. (1992). Feann Ethiopia: Policy implication of policy
failures at national and household level. Washingl®C: International Food Policy
Research Institutd&research Repori92.

66



Webb, P., Jennifer, C., Edward, A., Beatrice, LnpA, S., Paula, B., (2006). Measuring
Household Food Insecurity: why it's so importantl et so difficult to doJournal of
Nutrition, 136, 1404—-1408.

World Bank, (1986). Poverty and hunger: Issuesaptmbns for food security in developing
countries A World Bank policy studyVashington D.C: World Bank.

WHO, (2010).The three pillars for the built of food insecurityashington D.C.

67



Appendix

Appendix table 1: table of conversion factors usebod consumption estimation

Food item kcal/100 gram
Teff 341
Barley 354
Whea 351
Karka'eta’ 352
Maize 362
Sorghun 347
Lentil 353
Bear 344
Fieldpea 341
Chickpea 364
guays 347
Finger mile 312
Coffee 2
Suga 400
Berber: 318
Sal 0
Qil 884
Onior 42
Garlic 149
Potatc 87
Tomatc 18
Milk 39
cheas 132
Beef 235
chicker 140
Egc 68

*note for karka 'eta ( a mix of wheat and barley)we used averdgmlwrie content of the two
Source: Ethiopian Nutrition and Health Researclhitite (ENHRI) and world health
organization(WHO)



Appendix table 2 Descriptive statistics of variables used in logiségression

Variable Obs Mean Std. Dev. Min  Max
Head age 2442 47.28706 14.12813 14 90
Head age square 2442 2435.588 1435.653 196 8100
Family size 2444 5.373159 2.222174 0 12
land_paequ 2444 .9175878 1.001754 0 12.19512
Number of livestock( TLU) 2444 3.746461 3.743843 0417
Secondary &/above secondary educated head 2444 73832 1779739 0 1
farming 2444 .9345336 2473977 0 1
sexhead 2444 762275 425777 0 1
lliness shock 2444 .0282324 .1656701 0 1
zonl 2444 .2454992 4304709 0 1
zon2 2444 .1923077 3941941 0 1
zon3 2444 .1833061 .3869964 0 1
zon4 2444 .1378887 .3448537 0 1
zon5 2444 .0814239 .273541 0 1
improved_s~d 2444 .2119476 4087716 0 1
fertilizer_use 2444 .7999182 4001432 0 1
Participation in food security package 2444 213175 | .4096342 0 1
irriga_use 2444 .1358429 .3426918 0 1
Sold asset 2444 .1378887 .3448537 0 1
Consumed seed 2444 .3158756 4649588 q 1

Source own computation based on TRBSS(2011)data

Appendix Table-3: Conversion factors for livestock

Livestock type

Tropical Livestock Unit (TLU)

Ox/cow

Heifer

Calf

Horse/mule

Donkey

Donkey (young)
Sheep/goat
Sheep/goat (young)
Camel

Chicken

1.00
0.75
0.20
1.10
0.70
0.35
0.13

0.06

1.25
0.013

Source: Storcét al, (1991)



nane: eyobfina

log: C:\Users\adm n\ Desktop\vul nefinalresult.log
log type: text

opened on: 1 May 2012, 10:29:00

logit vulnerable ql_1 4agea agesqu tot_famly_sizel |and_paequ
nunber of | i vest ocki ntlu educ4 farm ng sexhead illn
> ess zonl zon2 zon3 zon4 zon5 inproved_seed fert_use q6_2 3fsp irriga_use
_6_1 6_soldass _6_1 6_conseed , nol og robust

Logi stic regression Nurmber of obs = 2442

wal d chi 2(20) = 475. 18

Prob > chi2 = 0. 0000

Log pseudoli kel i hood = -1164. 2381 Pseudo R2 = 0. 2756
| Robust

vul nerabl e | Coef . Std. Err. z P>| z| [95% Conf. Interval]

_____________ o e e e i

gl_1_4agea | . 0572046 . 0293874 1.95 0.052 -. 0003936 .1148028

agesqu | -. 00051 . 0002887 -1.77 0.077 -. 0010758 . 0000559

tot_famly~1 | . 6111297 . 0360835 16.94 0.000 . 5404073 . 6818521

| and_paequ | -.3993748 . 1191611 -3.35 0.001 -.6329263 -.1658233

nunberofli~u | -.0955899 . 0205652 -4.65 0.000 -. 135897 -.0552828

educ4 | -.6472987 . 3928696 -1.65 0.099 -1. 417309 . 1227117

farm ng | . 1727765 . 2525644 0.68 0.494 -. 3222406 . 6677937

sexhead | -.1921773 . 1453549 -1.32 0.186 -. 4770676 . 092713

illness | . 504398 . 3497613 1.44 0. 149 -.1811215 1.189918

zonl | -.7907657 . 1696892 -4.66 0.000 -1.12335 -. 458181

zon2 | -1.693182 . 186945 -9.06 0.000 -2.059588  -1.326777

zon3 | -1. 05397 . 1824459 -5.78 0.000 -1.411558 -.6963828

zon4 | . 8417917 .1913069 4.40 0.000 . 4668372 1.216746

zon5 | -1.76353 . 2559601 -6.89 0.000 -2.265203 -1.261857

i nproved_s~d | -.3870242 . 1294196 -2.99 0.003 -.6406819 -.1333666

fert_use | -.1241688 . 145565 -0.85 0.394 -. 4094709 .1611333

g6_2 3fsp | -.1830747 . 1227009 -1.49 0.136 -. 4235639 . 0574146

irriga_use | -.0675996 . 1426753 -0.47 0.636 -. 347238 . 2120388

_6_1 6_sol ~s | . 1132317 . 1579862 0.72 0.474 -. 1964156 . 422879

_6_1 6_con~d | -.2825682 . 1184435 -2.39 0.017 -.5147132  -.0504232

_cons | -3.79857 . 7049328 -5.39 0.000 -5.180213 -2.416927



nf x

Margi nal effects after logit

y = Pr(vul nerable) (predict)
= .3076581

vari abl e | dy/ dx Std. Err z P> z| [ 95% C. | . | X
_________ e e e e e e e e e e e
gl_1_4~a | . 0121848 . 00624 1.95 0.051 -.000036 .024406 47.2871
agesqu | -.0001086 .00006 -1.77 0.076 -.000229 .000011 2435.59
tot_fa~1 | . 1301734 . 00773 16. 85 0. 000 . 115028 . 145319 5. 37551
land_p~u | -.0850687 .02475 -3.44 0.001 -.133573 -.036565 .916646
number~u | -.0203611 .00437 -4.66 0.000 -.028926 -.011797 3.74816
educ4*| -.1202115 .0613 -1.96 0.050 -.24035 -.000073 . 03276
farm ng*| . 0357015 . 05047 0.71 0.479 -.06322 .134623 . 93448
sexhead*| -.0416958 .03213 -1.30 0.194 -.104661 .02127 .762899
illness*| . 1158148 . 08485 1.36 0.172 -.05049 .28212 .028256
zonl*| -.1538913 .02948 -5.22 0.000 -.211674 -.096109 . 2457
zon2*| -.2792144 .0224 -12.46 0.000 -.323126 -.235303 .192056
zon3*| -.1920999 .02782 -6.90 0.000 -.246632 -.137567 .183456
zon4*| . 195181 . 04657 4.19 0. 000 . 103915 . 286447 . 137592
zon5* | -.258238 .02286 -11.30 0.000 -.303041 -.213434 .081491
i mprov~d*| -.0786649 .02499 -3.15 0.002 -.127642 -.029688 .212121
fert_use*| -.0268179 .03187 -0.84 0.400 -.08928 .035644 .800573
g6_2_3~p*| -.0381807 .02505 -1.52 0.128 -.087286 .010924 . 21335
irriga~e*| -.0142606 .02982 -0.48 0.632 -.072698 .044176 .135545
_6_1_6~s*| . 0244895 . 03467 0.71 0.480 -.043467 .092446 .138002
_6_1 6~d*| -.0589142 .02416 -2.44 0.015 -.106267 -.011561 .316134

(*) dy/dx is for discrete change of dummy variable fromO to 1
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I og: C: \Users\adm n\ Deskt op\ specificationtest.|og
log type: text
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**the following is nodel specification test

I'i nkt est
Logi stic regression Nunmber of obs = 2442
LR chi 2(2) = 887. 25
Prob > chi 2 = 0. 0000
Log likelihood = -1163. 6495 Pseudo R2 = 0. 2760
vul nerabl e | Coef Std. Err z P>| z| [95% Conf. Interval]
_____________ o m oo e e e e e e
_hat | 1. 02517 . 0501651 20.44 0.000 . 9268486 1.123492
_hatsq | . 027057 . 0247325 1.09 0.274 -.0214178 . 0755319
_cons | -.0317465 . 0611974 -0.52 0.604 -.1516912 . 0881982

The thing to look for here is the significance bhtsq. The null hypothesis is that there is no
specification error. If the p-value of _hatsq ig significant then we fail to reject the null and
conclude that our model is correctly specified.
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I og: C: \Users\adm n\Desktop\testformulticolinearity.!|og
log type: text
opened on: 9 May 2012, 11:17:17

vi f

Vari abl e | VI F 1/VIF
_____________ e
gl_1_4agea | 52.51 0. 019045
agesqu | 52.30 0. 019122
zonl | 2.16 0. 464036
zon3 | 2.04 0. 489375
zon2 | 2.02 0. 495452
tot_famly~1 | 1.83 0. 547042
zon4 | 1.70 0. 587494
zon5 | 1.58 0. 633815
sexhead | 1.39 0. 720503
nunberofli~u | 1.31 0. 765853
| and_paequ | 1.30 0. 768927
_6_1_6_con~d | 1.19 0. 841133
fert_use | 1.19 0. 843324
i mproved_s~d | 1.15 0. 868968
_6_1 6_sol ~s | 1.14 0. 880521
farm ng | 1.11 0. 898858
educ4 | 1.07 0. 931064
g6_2_3fsp | 1.06 0. 945607
irriga_use | 1.04 0. 957426
illness | 1.03 0.973634
_____________ e e e e e e e e e e e e e e — -

Mean VIF | 6. 50

An important assumption for the multiple regressiwodels is that independent variables are not gityfe
multicolinear. This is, one regressor should notablnear function of another.(see Stock and Watson
2003, chapter 5). A major problem with multicollaniy is that standard errors may be inflated. B>vi
10 or a 1/vif < 0.10 indicates trouble. We knowttage and age square are related since one igtlees

of the other. They are ok since age has a quadedéittonship with the dependent variable. Forrdst of

variables vif <10 and 1/vif of >0.1.s0 we are @td
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